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** To the solid ground 

Of Nature trusts the mind which builds for aye .** — Wordsworth. 


THURSDAY, SEPTEMBER 2, 1915. 

THE EXAMINATION OF HYDROCARBON 
OILS. 

The Examination of Hydrocarbon Oils and of 
Saponifiable Fats and Waxes. By Prof. D. 
Holdc. Authorised translation from the fourth 
German edition by Prof. E. Mueller. Pp. xv + 
483. (New York : J. Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1915.) Price 
2 is, net. 

T he important part played by liquid fuel, both 
for steam raising* and in the internal com- 
bustion motor, has focussed a large amount of 
attention upon the examination of hydrocarbon 
oils for commercial use, whilst the many ‘‘crack- 
ing ” processes that have been introduced to 
supplement the supply of the lighter fractions of 
petroleum for motor purposes have considerably 
increased the interest felt in the somewhat in- 
^volvcd actions, partly analytic and largely syn- 
thetic, that under the influence of heat and pres-« 
sure bring about such profound changes in the 
characteristics of the oils. 

Under these conditions any book dealing with 
. the analysis of such oils would have been wel- 
comed, and Dr. Holde has made the fourth edition 
of his work on the examination of hydrocarbon 
oils more attractive and at the same time more 
Useful by introducing chapters on the tars obtained 
by the distillation of coal, lignite, shale, and peat, ' 
on saponifiable fats and the technical products 
prepared from them, and on waxes. 

The first chapter occupies more than half the 
boolf , and deals . with petroleum and petroleum 
products. .After touching upon the occurrence, ^ 
chemical composition, and formation of petroleum, 
there is an* excellent section on its physicai • 
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examination, followed by one on its chemical 
treatment, in which the flash-point is apparently 
given as the measure of the inflammability of 
the oil, the paragraph being headed “Inflam- 
I mability,” whilst a few pages later another para- 
graph is devoted to “Burning Point.” The 
chemist knows perfectly well what is meant by 
flash and burning points, but the non-initiated, 
when told that naphtha has a flash point of 
- 21® C. and a burning point of - 19® C., gets an 
uncomfortable feeling that the material is too in- 
flammable to have anything to do with, and before 
it is possible to clear up properly the muddlenient 
that these terms have created it will be necessary 
I to determine the igniting points of the various 
j hydrocarbons present in petroleum, which vary 
I from 400® C. to yoo® C. 

' In dealing with the calorific value of naphthas 
for internal combustion motors the reader is told 
i that “it is determined in a bomb,” but no details 
I are given as to how the dangers and difficulties of 
' such a determination with a highly volatile spirit 
j are to be got over. In discussing Hensler and 
I Engler’s combustion method for the determination 
; of sulphur in oils, the dweller in a manufacturing 
town will be amused to read that since the labora- 
tory air often contains sulphur, the tuUhs to supply 
I the air for combustion are led into the open air; 

; as 10 to 12 grams d oil are burnt in five hours, 
the sulphur from the air of even London would 
amount to more than the oil probably contained. 

In many technical applications the book is 
j scarcely up to date; for instance, we are told 
that “ an attempt has been made ” to cover the 
surface of roads with tar or oil, and later, “the . 
tar applied hot is brushed into the street.” The 
rea<fer is also informed on p. 44 that “the gaso- 
I line used in pleasure vehicles should have no more 
I rhan 5 per cent, of those components which boil, 

B 
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above 100® C., since otherwise the engine will fre- 
quently misfire ” ; considering that Pratt's spirit 
usually gives a little under 6o per cent., distilling 
below 100® C., and many petrol substitutes con- 
siderably less, this seems a misleading statement. 

On p. 45 we arc told that “the vapour pressure 
must be considered in storing naphtha and other 
inflammable liquids,” but it is now being recog- 
nised that the determination of this factor is also 
of the greatest importance in forming a sound 
conclusion as to the ease of starting and flexibility 
in running with a motor spirit, as the amount of 
vapour given off at atmospheric temperatures 
governs the formation of the explosive mixture in 
the cylinder when starting from cold. 

Directions are given for determining the vapour 
tension by introducing the petrol into the Torri- 
cellian vacuum above the barometric column in a 
10 mm. diameter tube, but a far more simple and 
practical method is to use the pressure tube de- 
vised by Sir Boverton Redwood and Captain 
Thomson, which is adopted for testing the pres- 
sures developed in vessels containing petrol. 

Several pages are devoted to the viscosity of 
oils and testing their lubricating value, and also 
to the setting point and fluidity of oils, their value 
for gas-making and tendency to resinifleation. 

The book is, like most of the technical works 
of German origin, a model of abstracting, and 
invaluable as giving full references to original 
work, but its utility is discounted in the laboratory 
by the absence of practical detail. 

Chapter ii. is devoted to natural asphalt, and 
contains much useful information on the subject; 
chapter iii. deals with ozokerite and Montan wax ; 
whilst in chapter iv. we come to the important 
subject of the tars obtained by the distillation of 
coal, lignite, shale, and peat. / 

The attention devoted to the recovery of the 
coal-tar products in Germany led one to hope that 
this part of the book would contain much valuable 
information, but unfortunately the subject is not 
treated very fully, and points of such importance 
^as the differences in tars due to variations in the 
temperature of carbonisation receive but scanty, 
notice, whilst the use of the products of tar distil- 
lation is dismissed with the curt remark that 
“these are of great importance in the preparation 
of dye-stuffs and of pharmaceutical products.” It 
might have been expected that special attention 
would have been devoted at the present time to the 
detection, estimation, and purification of those tar 
products used in the production of high explo- 
sives, but even the fact that it is the source of the 
most , important explosives of the day is not men- 
, '‘tioned. 

The saponifiable fats and their technical pro- 
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ducts are a very useful section of the book, which 
ends with a chapter on waxes. . Prof. E. Mueller 
is to be congratulated, oh the translation of the 
original German work, and the type, illustrations, 
and general style are of the excellence always 
found in Messrs. Wiley's tecliilical publications. 

ELECTRICAL ENGINEERING. 

(1) Coniinuous^current Electrical Engineering. 

By W.*T. Maccall. Pp. viii + 466. (London: 

University Tutorial Press, Ltd., 1915.) Price 

10s. 6 d. 

(2) Stngle^phase Electric Railways. By E. Austin. 

Pp. xiv4*303. (London: Constable and Co., 

Ltd., 1915-) Price 21s. net. 

(i) TV yr R* MACCALL'S book is well above the 
IVX standard usually found in books which 
cover such a wide field, and it can be thoroughly 
recommended, both to engineers and to students. 
To the latter, the large selection of questions will 
be of especial value. The book , covers the 
ground indicated by its title about as thoroughly 
as could be expected in a volume of its size and 
price; the most noteworthy omission is the sub- 
ject of primary batteries. More might have been 
said about electric heating, a little about electric 
cooking, and electric furnaces might at least have 
been mentioned. 

The chapters on illumination and lamps are 
very good indeed, and contain little that we would 
wish to alter. But those on machines, although 
quite up to the standard of most text-books, are 
certainly less satisfactory. Here and there the 
matter is rather weak. Thus the portion dealing 
with generator characteristics does not show that 
real grip of the subject which an instructor ought 
to have. Another point is the geometry of the 
armature winding diagrams. A developed dia- 
gram is shown with the poles behind, the commu- . 
tator below, an0 the numbers running from left 
to right; while a radial diagram has clockwise 
rotation of the numbers. These are not consistent 
with one another. 

We do not think the author has ever tried to 
separate the no-load losses of a machine in any 
of the ways he has described, or we should have ' 
seen some doubts expressed as to the v^idity of 
some of them. In fact, he would probably have 
found, as we ourselves once did, that the “ friction ” 
alone, as determined from the constant speed ex- 
periment, exceeds the “ friction + hysteresis ” 
given by the constant flux experiment. In short, 
this method won't work, for it assumes that the 
frictional torque is the same at all speeds, whibh 
is very far from the truth. The running down 
test can be carried out much more simply than 
in the manner described, and it can be modified 
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SO as to give a complete analysis of the losses in 
about half an hour after getting the machines 
into a steady condition. 

We are flattered by the graceful acknowledg- 
ment that our mode of numbering the illustrations 
has been adoptedi but we would have greatly 
preferred that in a much more important direction 
the author had followed the methods we advocate, 
but cannot claim to have originated. We refer 
to the practice of making the algebraic* symbols 
stand for things and not merely for numbers, so 
J.that the formulas will apply irrespective of units; 
Mr. Maccall seems unable to discuss principles 
apart from some particular units, with the result 
that his mathematics is horribly complicated by 
numbers which have nothing to do with the facts, 
but arise from the unfortunate, although perhaps 
customary, choice of units. In some cases we 

treated to separate deductions of formulas for 
inch and metric measure, instead of one formula 
with two sets of constants. As we said on a 
former occasion, the laws of nature were exactly 
the same ages before man ever discovered any- 
thing about them, much less invented units in 
which to express his measurements concerning 
them. Make the symbols stand for things and 
the units will look after themselves. Formulas 
will then represent facts, and not merely parti- 
cular numerical relations. 

We like the author’s special symbol for 
“number of turns,” but we object to making his 
other new symbol do double duty by using it 
both for “current X turns ” and for the name of 
the unit “ampere-turn.” 

For the new edition, which we confidently 
expect, we hope that the publishers will adopt a 
paper suitable for reproducing the half-tone 
blocks. Fortunately, these form only a small pro- 
portion of the illustrations, but where they do 
occur they entirely spoil the appearance of the 
book, while at the same time they are seldom 
sufficiently distinct to be of any real use. 

(2) “ Single-phase Electric Railways ” gives an 
outline description,, with leading data, of all the 
important lines of this type which have so far 
' been constructed. Although most of the matter 
has already been published in the columns of the 
Engineer, it. is convenient to have it all collected 
together for ready reference. For that reason, 
it is unfortunate that the author has decided not 
to ..deal fully with the motor itself, and also that 
he has not included a great deal more data re- 
garding the operating costs, of which much has 
been made public during the past few year^. 

The book is abundantly .apd well illustrated by 
drawings and photographs ; indeed, the latter take 
such a very prominent place as to almost form 
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the raison d'Hre of the book. The overhead con- 
struction is taken in fairly full detail,^ but the 
particulars of the motors and controlling gear are 
sopiewhat meagre. Diagrams of connections are 
certainly there, but the written description is 
generally too slight, except for the expert. 

The first chapter of three pages is mainly his- 
torical, but just touches on the thorny battle ol 
the systems. More eloquent than all the opinions 
of the author and the experts is the fact, brought 
out in a recent number of the General Electric 
Review, that since the advent of the high-voltage 
continuous-current system, the mileage of single- 
phase railways has been practically stationary, 
while that of the continuous-current system has 
gone up by leaps and bounds, and now far sur- 
passes its rival. It would have been far better 
if this chapter had given an account of the general 
principles underlying single-phase railway work- 
ing, and a closely reasoned account of the difficul- 
ties arising from it, the way in which these have 
been overcome, and the relative advantages and 
disadvantages of the system. A comparison of 
the solutions found for these difficulties in the 
various lines described further on would have 
served to weld the book into a homogeneous 
whole, instead of leaving it in twenty-three water- 
tight compartments (one for each line described), 
with no connection between them but the common 
title to the whole book. 

We may conclude by saying that to the expert 
and to the student of railway engineering, the 
book will be of especial value as a work of refer- 
ence, diminished although that is by the lack of 
references to other publications. Others may find 
it interesting, for the style is good and the matter 
is made as readable as a catalogue (for such it 
really is) well can be. David Robertson. 

THE LIMITATIONS OF SCIENCE. 

(i) The Limitations of Science. By Prof. L. T. 
More. Pp. vii + 268. (New York: H. Holt 
and Co., 1915.) Price $1.50 net. 

(a) The Magic of Experience. A Contribution to 
the Theory of Knowledge. By H. Stanley 
Redgrove. Pp. xv+xii. (London: J. M. 
Dent and Sons, Ltd., 1915.) Price 2s. 6d. net. 
(i) T)ROF. MORE has written a study from a 
IT conservative point of view of the limita- 
tions of science as shown in modern physical 
views. “Will the results of experiment made 
objectively which must, however, be interpreted- 
subjectively, fail in their turn as criteria of 
truth?” (p. 2). “Science, . . . like philosopliy, 
has no ontological value. Should not the men of ^ 
science clearly recognise this fact, and confine 
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their effort to the legitimate function of science — 
the discov^ of natural phenomena and their classi- 
fication into general laws by logical mathematical 
processes? ” (p. 31). 

The account of the, growth of the mechanistic 
view in science and of atomism, and the criticism 
of them and development of a science of energetics 
by Rankine, Mach, Duhem, and Ostwald, are fairly 
adequate, and direct attention to some points — 
notably in Rankine’s attitude — which have been 
forgotten by most people. It is rather disappoint- 
ing to find no mention of Stallo’s extremely 
important work in the theory of knowledge, 
especially when we see that the second chapter 
is headed “The Metaphysical Tendencies of 
Modern Physics,” and read such passages as that 
on p. 70. But Prof. More’s problem is not quite 
the same as Stallo’s. In Stallo’s time physicists 
vigorously denied that their theories had a meta- 
physical basis, and it was Stallo’s purpose to 
show that the physicists were mistaken in their 
denial. But at the present time such a theory as 
Larmor’s has an avowedly philosophical back- 
ground. The great obligation of modern physics 
to Descartes is seen from the admirable discussion 
of Descartes’ physical system in chapter iii. “A 
comparison of his [Descartes’] postulates and 
conclusions with those of our modern theory shows 
them to be almost identical, if we change his 
antiquated knowledge and his discarded meta- 
physical language into modern terminology ” (p. 
67; cf. pp. 98, 101). 

The fourth chapter is a reprint of an article in 
the Philosophical Magazine, and, under the head- 
ing “The Scientific Method,” contains a very 
sensible critical review of recent physical theor)^ 
Prof. More himself advances a hypothesis to make 
the ratio e/m agree with the experimental evi- 
dence (p. 140). The fifth chapter is on “The 
Classical and the New Mechanics,” and here Prof. 
More concludes that, if we finally adopt the most 
modern thesis that matter is the manifestation of 
energy, we are acknowledging that “the guides to 
knowledge are now to be found in those subjective 
impressions which must depend on the individual, 
and vary with him. . . . The classical natural 
philosophy of NeWton and Galileo has drifted into 
that transcendental symbolism which is apt to take 
place when German thinkers become the leaders in 
philosophy” (p. 163). The sixth chapter is on 
“Skepticism and Idolatry in Science,” and here 
some of the writings of Poincar^ and Sir Oliver 
Lodge make admirable illustrations ; and the 
seventh chapter is on “Science as the Arbiter of 
Ethics.” This is a thoughtful bodkj^ and though 
•easy to read, is nof superficial* , 

(2) Mr. Redgrove's book makes'^ a greit point | 
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of the fact that experience is subjective, as 
Berkeley pointed out, and of which Mach has made 
such illuminating use in physics. Of course 
materialism becomes easily refutable from this 
point of view. Mr. Redgrove leans to the 
mysticism of John Smith the “Cambridge 
Platonist,” Boehme, and Swedenborg, but — and 
this would surprise some after that — ^he adopts 
what seems to be a very sensible attitude in his 
emphasise on the validity of the laws of natui^e, and 
the fallacy of “ Christian Science ” metaphysics. 
Mr. Redgrove follows Mill in thinking that mathe- 
matical truth is merely founded on experience, and 
holds that absolute truth is unknown and unknow- 
able. In spite of this we may approach truth, 
“just as a mathematical scries may for ever pro- 
gress towards some limit which it never reaches ” 
(p. 86). The mathematical illustrations seem to 
be quite irrelevant : we might just as well illustrate 
a fanciful doctrine that we can attain the limits of 
knowledge over and over again in our lives, and 
yet approach no definite knowledge; by instancing 
the function sin x as x proceeds to infinity along 
the real axis. , 

RECENT ELECTRICAL BOOKS. 

(1) Arithmetic of Alternating Currents. By E. H. 
Crapper. Pp. vii + 208. (London : Whittaker 
and Co., 1915*) Price 2 S. 6d. net. 

(2) Constant^oltage Transmission: a Discussion 
of the Use of Synchronous Motors for Elimin^ 
ating Variation in Voltage in Electric Power 
Systems. By H. B. Dwight. Pp. van- 1 15. 
(New York : J. Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1915.) Price 5^. 6d. 
net. 

(3) Alternating-current Work: an Introductory 
Book for Engineers and Students. By W. P.^ 
Maycock. Pp. xxiii 4-415. (London: Whit- 
taker and Co., 1915.) Price 65. net» 

(4) Experimental Electricity and Magnetism. By 
M. Finn. Pp. x-f436. (London: G. Bell and 
Sons, Ltd., 1915.) Price 45. 6d. 

(i) pROF. E. H. CRAPPER’S book can be 
X recommended to all desiring to obtain a 
thorough working knowledge of the everyday 
calculations which have to be made by alternating- 
current engineers. The lengthy experience the 
author has had in training electrical engineers has 
convinced him that the only way to master the 
subject is to acquire facility in solving the types 
of numerical problems which occur in practice. 
There are 232 examples in the book. The answers 
to all of them are given, and fifty are worked out 
in full. They are arranged in order of difficulty, 
and none of them make excessive demands on the 
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knowledge or ability of the student. We have 
tested the numerical accuracy of the answers given 
to several of the problems with satisfactory results. 

(2) Mr. H. B. Dwight is the electrical engineer 
to the Canadian Wcstinghouse Company, and is 
one of the greatest authorities on long-distance 
power transmission. To the reader conversant with 
the technicalities of electrical engineering this book 
can be .warmly recommended. The author points 
out the advantages of using special syfichronous 
motors to keep the voltages at the distributing 
stations constant under all conditions of load. 
By this means the radius of action of electric 
power transmission can be very considerably in- 
creased. The main advantage gained by this in- 
crease of distance is that it renders possible the 
linking together of large networks either directly 
or by suitable “frequency transformers.” The 

^-economics rendered possible by this procedure are 
well known and much thought about by electrical 
engineers. Unfortunately the main difficulties in 
linking up all the supply companies in London 
have to do with the vested interests concerned and 
the inherent conservatism of station engineers. 

In America there arc several large networks 
already in existence. In North and South Caro- 
lina, for instance, over a thousand miles of 100,000- 
volt transmission lines are now linked together, the 
lines stretching across 800 miles of country. The 
Pacific Gas and Electric Company of California 
has a network of 1500 miles, part of it being at 
60,000 and part at 100,000 volts. It is highly 
probable that even this extended supply of “elec- 
tricity in bulk ” will seem quite small in a few 
years* time, as some of the many * schemes pro- 
jected for linking up systems of electric railways 
are sure to be carried out. Mr. Dwight’s book, 
therefore, discusses a problem of great com- 
mercial and economic value. In discussing the 
more technical side of the problem Mr. Dwight 
uses complex hyperbolic operators, and has been 
successful in considerably simplifying the usual 
treatment. 

(3) Mr. W. Perren Maycock’s book is intended 
as an introduction to alternating-current work. 
The diagrams are beautifully clear, the apparatus 
described is all useful and fundamental, and the 
descriptions are good. Simplified vector diagrams 
are given. Many will find this work useful as an 
introduction to more advanced treatises. 

The defects of the book are due mainly to an 
attempt to explain to the non-mathematical reader 
certain steps in the proofs of physical theorems 
which demand mathematical knowledge. Unless 
these -steps are proved rigorously it does not seem 
worth while to give them. No proof, for instance, 
is given that when the voltage follows thq har- 
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monic law its effective value equals I'lx times 
its average value. To assume this, and to point 
out in reak>ning backwards that 

i*n =o707/o*636=:flr/(2\/2), 
is rather a futile proceeding. It would be better 
to state definitely that the value I'xz used by the 
designer of alternating-current apparatus is ap- 
proximately equal to ir/(2V'2), which is the value 
deduced theoretically froth the properties of the 
sine curve. 

(4) From the point of view of the teacher, the 
chief merit of Mr. Finn’s book is its thoroughly 
practical nature. Assuming that the physical 
laboratory is fitted with the electric light, he shows 
that many excellent and instructive experiments 
can easily be arranged for junior students. The 
student will appreciate the notes on heat and 
dynamics which are freely interpolated throughout 
the text. The introduction and explanatioi;! of 
technical terms in common use are innovqtidns 
which are to be commended. Everyone should 
know what is meant by an adapter, a wall-pitig, 
a kilowatt-hour, bayonet and screw cap lamp- 
holders, etc. We think also that all teachers 
should know what is meant by “earthing,” and 
that one of the mains of the supply company is 
usually earthed. Electrical students have generally 
very hazy notions about what is meant by the 
potentials of the supply mains. They seem to have 
acquired at school the notion that difference of 
potential is the only thing that need be considered, 
and that the absolute value of the potential is of 
no consequence. A good teacher could easily 
explain the fallacy of this by pointing out how 
workmen sometimes get dangerous shocks owing 
to neglect of certain very elementary precautions. 

In one or two places the author’s experiments 
are perhaps too elementary. For example, it 
seems unnecessary to prove that the currents in 
conductors in parallel are not always equal to one 
another. In some places the wording is clumsy. 
On p. 374, for instance, instead of saying “the 
bigger is the dielectric strength said to be,” it 
would be better to say “the greater the electric 
strength.” We are told that the “dielectric con- 
stant ” of a medium “ varies somewhat with the 
length of time for which the E.M.F. is applied.” 
Whether this is true or not depends on how we 
define the dielectric constant. It certainly varies 
with temperature. Everyone must perforce admit 
that it is not a constant. It seems foolish, there- 
fore, for physicists to go on calling it a constant. 
The terms inductivity, dielectric coefficient, and 
S.I.e. are in use. TfierS^^o excuse therefore, 
for using tHb word “co^&mt” for a variable^ 
quantity. * ^ 

After defining the elec^staiic unit of potential. 
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the author goes on to say that “ it follows ” that 
the electrostatic unit = 3 x i o^® A. E. M. U. *s of 
E.M.F. —300 volts. It would be a phenomenal 
beginner who was able to follow this reasoning 
without further explanation. A. Russell. 

OVR BOOKSHELF. 

Overcrowding and Defective Housing in the Rural 
Districts. By Dr. H. B. Bashore. Pp. 92. 
(New York : J. Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1915.) Price 45. 6d. 
net. 

We are apt to associate overcrowding and defec- 
tive housing with towns in the “old” countries, 
but it is well to realise that a condition of things 
as bad or worse may exist in bur rural districts 
and in new settlements. In this little book Dr. 
Harvey Bashore, an inspector in the Pennsylvania 
Department of Health, describes conditions of 
overcrowding and defective housing which exist 
in his own district. He deals with the subject 
under four headings: (1) land overcrowding; (2) 
house overcrowding; (3) defective buildings; and 
(4) overcrowded and defective schools. 

Instances of these various conditions, illustrated 
by well-reproduced plates, are given, and the 
results are summarised in a concluding chapter. 
The latter are exactly the same as in the great 
cities — ^lack of efficiency, disease, and premature 
disease to many — “while the great majority of 
people subjected to overcrowding and bad housing 
do not prematurely die, yet they have a lessened 
physical and mental vigour and are less able to 
do properly their daily work, and not only become 
a loss to themselves and their families, but to the 
State; and for ever stand on the threshold of that 
dread disease — tuberculosis; for tuberculosis is 
the one great disease of the overcrowded.” As 
regards the remedy. Dr. Bashore says: “This 
problem cannot be attacked, as in the great cities, 
by legislative enactment or resort to legal mea- 
sures, but the solution lies in proper education by 
the health authorities, by the schools, and by the 
Press, and the crusade must be kept up until the 
people understand that it pays — ^pays in real 
dollars and cents — to live in sanitary homes.” 

Although written from the American view-point, 
we would commend this little book to the notice 
of councillors, landlords, and health visitors in 
this country. R. T. Hewlett. 

Typical FUes. A Photographic Atlas of Diptera, 
including Aphaniptera. By E. K. Pearce. 
Pd. xii-f47. (Cambridge: At the University 
P|pss, 1915.) Price 55. net. 

This volume contains four pages of introduction, 
with instructions for collecting and for setting 
specimens of flies caught, Braucr’s Classification 
of Diptera (four pages), and 155 reproductions in 
half-tone of photographs of fleas and flies. Its 
aim is to be of. service teethe beginner and to 
draw attention to the interest of an order of insect 
that Ts much neglected. 

The photographs are* as good a^ any we have 
seen of this class df insect — a peculiarly difficult 
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class to represent pictorially in any natural 
manner ; the venation of the wings is well brought 
out wherever the banding or colouring of the 
wings does not obscure it, and there are excellent 
short notes as to habitat, larval habits, and so on 
under the pictures. We wish it had been possible 
to provide under the photographs line drawings 
of the more important types of venation and of 
some of the antennae ; but the interest taken in this 
group is so little that we imagine further expendi- 
ture on the volume was impossible. 

The diversity of appearance is well brought 
out; to the student the venation systems depicted 
will be helpful, and to the beginner the variety 4 f 
habitat and habit will be distinctly stimulating. 

Probably no order of insect will so well repay 
the collector and investigator in this country, and 
we hope this volume may stimulate a wider 
interest in this fascinating group. II. M.-L. 

LETTERS TO THE EDITOR. ^ 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Destruction of Wasps. 

You may be interested to know that whilst starting 
up a motor-cycle a few days since, I accidentally 
discovered that benzol sprayed over a wasp instantly 
killed it. I tried the same experiment with petrol 
with the same result. 

Knowing of two nests in the neighbourhood 1 went 
that night and with a small oil gun injected two 
or three ounces of benzol into each nest. In the 
morning I found the two nests entirely destroyed. 

Next night I visited an open nest which had been 
partly destroyed by another means, and in which 
several hundred wasps were still living. They covered 
an area as large a.s a cheese plate, and on lighting 
them up showed signs of activity. One squirt full of 
petrol was hastily sprayed over them, and the whole 
lot were instantly killed. 

This method is so safe, simple, and effective that I 
feel it should be generally known. The petrol or 
benzol acts entirely by vaporisation and produces 
asphyxiation. It is not fired in any way. 

A. H. Mitchell. 

Horn’s Green, Knockholt, Kent, August 24. 

Atlantic Ooeanio Currents. 

A LARGE bell-buoy was cast ashore at Porto Santo, 
the northern island of the Madeira group, in the 
early days of March in the present year. 

I have ascertained that tne buoy came from Pearl 
Reef, Magdalen Islands, in the Gulf of St. Lawrence, 
having broken adrift from its moorings in the autumn 
of 1912, occupying thus two years and a half in . 
transit. These facts are important at a time when 
our accepted' notions of the strength and direction of 
the Atlantic currents are undergoing revision. 

It may be remembered that Christopher Columbus, 
who residjsd at Porto- Santo, and married a daughter 
of Peristrello, the Governor in those days, derived bis 
inspiration and dream of lands beyond the ‘sunset from: ^ 
the arrival of seed-pods and other suggestive matter 
drifting in upon the broad current which bathes these 
rocky shores. • Michael C. Grabham. 

Madeira, August 19. 
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THE BRITISH ASSOCIATION MEE21NG 
. IN MANCHESTER. 

T he meeting of the British Association tfMan- 
chester will provide a busy week for those 
who choose to avail themselves of the opportuni- 
ties provided for scientific discussion and visits to 
places of special interest. As previously an- 
nounced, the long-distance excursions that old 
members are accustomed to on the afternoon of 
the Saturday and on the last Wednesday of the 
meeting will not be found on the progr^pime, but 
the executive committee has arranged for a large 
number of visits to the principal municipal under- 
takings, works, and warehouses, which should 
prove to be of exceptional interest. Most of these 
visits will be made in the afternoon, and will not 
therefore interfere with the important work of the 
sections. It is difficult to select from the list any 
one that may be regarded as especially note- 
worthy because there is so much variety offered 
by the great industrial community of which Man- 
Chester is the centre, and an appeal to many 
different interests will be made. But as the Man- 
chester Ship Canal is sometimes regarded as one 
of the wonders of the world, it is probable that the 
visit to the Manchester docks and canal will be 
one of the most attractive features. This visit 
will take place on the afternoon of Friday, Sep- 
tember 10, and the party will be limited to one 
hundred. The Ship Canal Company has kindly 
provided a special steamer for the visitors, and 
arrangements will be made for the inspection of 
all the principal engineering features of this great 
undertaking. 

The important works of the Manchester and of 
the Salford clcclricity departments will be shown 
to small parties in the course of the three working 
days of the meeting, and opportunities will be 
afforded for members and associates to visit the 
corporation gas works, water works, and sewage 
disposal works. Of the visits to the works of the 
principal Manchester industries that to the Pilk- 
ington Tile and Pottery Co. at Clifton Junction 
will probably be one of the most interesting; but 
the most ambitious so far as distance is concerned 
is the proposed visit to the soap works of Messrs. 
Lever Bros, at Port Sunlight on Thursday, Sep- 
tember 9. . 

Other visits that may be specially referred to 
are to the works of the cotton spinners, of several 
large electrical machinery manufacturing com- 
panies, of the great Manchester warehouses, of 
the hat manufacturers of Stockport, of the calico- 
printers, of the packing warehouses, etc. 

In connection with the special work . of the 
sections several excursions on a small scale have 
been arranged. Thus, Section C (Geology) will 
adjourn in the afternoons for visits to places of 
geological interest in the immediate neighbourhood 
for field demonstrations of Dr. Hickling's paper 
on the geology of Manchester, and there will be a 
^longer eijjcursion arranged for the Saturday after- 
noon. Section D (Zoology) will adjourn to the 
zoological laboratories on Thursday afternoon for 
exhibits and demonstrations of original work that 
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has been conducted or is in progress m the uni- 
versity. Section E (Geography) proposes an after- 
noon excursion into Derbyshire. Section H (An- 
thropology) proposes a visit to the Ro^an camp 
at Ribchester, on which occasion Sir F. F. Adam 
will preside. For Section K (Botany) a series of 
interesting demonstrations in the botanical labora- 
tories of the university are being arranged; and 
Section L (Educational Science) has arranged for 
two visits to educational institutions, one, on 
Thursday afternoon, to the Kindergarten Training 
College in Whalley Range, when Sir William 
Mather will entertain the party to tea, and the 
other to the school for feeble-minded children at 
Sandlebridge. . 

On Wednesday evening the Lord Mayor of Man- 
chester will hold a reception in the Manchester 
School of Technology from 8 to 8.30, after which 
members and associates will be able to inspect the 
workrooms, machinery, and appliances of the 
institution. 

Every effort is being made by tlie local execu- 
tive committee to ensure the success of the meet- 
ing, and although it cannot be expected that the' 
numbers will be as large as they would have befen 
in normal times, there is every prospect of a gbod 
attendance of men of science and of important 
work being done. 


ART AND CRAFT IN FISHING.^ 

I N recent years the contemplative man seems 
to have changed his nature, to judge from 
some of the books which he gives to the world. 
Time was when he was content just to go fishing, 
with the simple object of catching fish. But now 
his demeanour is more that of a man who is 
setting out on a serious piece of scientific work, 
and, though he has not quite lost what Francis 
Francis used to call “a kind of prejudice for a 
brace of fish in the creel,” he is mighty particular 
as to how that brace of fish got there. Should 
he, so to say, have been overtaken in inadvertency 
and have decoyed one of them in a manner not 
permitted to the elect, his conscience will know 
many pangs, and likely his tongue will begin the 
story with apology and end with explanation. 
There is no longer pride in a fish just as a fish. 
The modern achievement is a fish caught on a 
female olive. The same fish caught on an Alex- 
andra would be like a shot fox; for the angler 
has become a much improved and superior person, 
and (may we confess it?) at times a little difficult 
to live with. 

His literature, however, has certainly gained in 
interest, because it can no longer be said, as it 
used to be said, that there is nothing new to be 
written about fishing. The mere discovery of the 
female olive brought a whole new world swimming . 
into one’s ken. And since then there have been 

1 <f) ** Fly>PHhini; : SoT*e Nny Arts and Mysterins." By J. C. Mottram. 

Pp. XM*fflTa. (Lmdon : FitM and (Horace Cox), Ltd., n.d.) Price 

“ The Complete Science of Fly Fishing and Spinning." By Fred. G. 
Shaw. rp. xiii+433. (Published by the Author, Neville Court, Abbey**, 
Road, N.W., 1914.) Price six. 
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other developments to give the angler a still more 
earnest countenance, such as the discovery that a | 
fish's life-history is written on its scales, or that 
you may capture a chalk-stream trout with a wet 
fly, not as of old empirically, but with due regard 
to all the laws of science, and in a manner to com- 
mand the admiration of the impartial. 

(i) Dr. Mottram’s little book is an excellent 
sample of the newer fishing writing, in which 
various old problems are approached in the spirit 
of scientific inquiry, solutions being offered in a 
way that inspires confidence. The author is evi- 
dently a good and very zealous angler, he has had 
a scientific training, and he does both experiment- 





FjO. X.— The tying of a new fancy fly. From Fiy*FHhing : Some New 
Arts and Mysteries," by J. C. Mottram. 

ing and thinking for himself. He seems sin- 
gularly free from the common angling tendency to 
take other people’s experience for ascertained 
fact, which gives his conclusions, even in matters 
on which others have written with authority, a 
value of their own. He treats of a great diversity 
of subjects, of water weeds and their merits as 
food-producers (here, though generally sound and 
useful, he is too sweeping; for instance, he con- 
demns EZodra canadensis out of hand, which seems 
‘ strange ; it is horribly free in its growth, but it is 
far from being a bad weed otherwise) ; of • the 
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I colour sense of fish, citing a very interesting and 
careful experiment, which showed a roach to h^ve 
a sense of colour; of. optical problems, which are 
about the latest of the fly-fisher’s studies, adding 
something to our ideas ; of waterside fly-tying, the 
I treatment of mud, fish watching, difficult casts, 

I and so on. He gives several chapters on his own 
sport, especially in New Zealand, where he seems 
to have been about the first angler to study natural 
flics and imitate them. 

This brings us to w'hat is certainly the most 
important part of Dr. Mottram ’s book, his theory 
of imitation of flies, which is unfolded in a chapter 
entitled “Flies of the Future.’’ He breaks boldly 
I away from the exact imitation school with its tradi- 
tion of stiff opaque wings for floating duns, and 
I substitutes what might be called a policy of im- 
j pressionism, in which he lays special stress on the 
shape of a fly’s body and on methods of obtaining 
the transparent effect which is so defiant of imita- 
tion in the natural dun. The idea that “ one of the 
best ways of indicating transparency is to omit 
I the transparent parts altogether,” is extremely in- 
I genious, and it should work out well in practice, 
j Ingenuity is, indeed, a marked feature of the 
j whole book, which is a valuable addition to the 
j fishing library. 

{2) Mr. Shaw’s book is a more ambitious 
j volume, as its rather formidable title would indi- 
; cate. The “ complete science ” — it is a big aim. In 
one respect, *however, Mr. Shaw seems to us to 
justify his selection of the title. There is probably 
no angler of the day who has so carefully studied 
what may be called the dynamics of fishing, the 
various w^ays of getting a fly or spinning bait to 
I a given point in the most effective manner. Mr. 

; Shaw’s chapters on casting show a remarkable 
j grasp of principles, the exposition of which will 
‘ teach even the oldest hands a lot. Most anglers — 
even very good — cast their fly or bait without any 
very clear notion how they get the results they 
; aim at. They know these to be fairly satisfactory 
i and do not trouble further. Mr. Shaw shows 
I exactly what happens when you do certain things 
with your rod, and proves conclusively why it must 
i happen. Also he suggests many other things 
which you may do, things of which you have very 
likely never thought, and which are bound to be 
extremely useful to you. Wind casts, Wye casts, 
steeple casts, Galway casts, loop, switch, and 
Spey casts — there are many devices by which you 
can get the better of difficulties. With excellent 
photographs and diagrams Mr. Shaw expounds 
them all, and if it is possible for a man to learn 
technique from the printed page — and it certainly 
is possible for some — he should gain a great deal 
from this book.. 

In the other portion of the volume he deals 
partly with the practice of fishing and partly^ with 
various matters, more or less scientific, * in 'ivhich 
the angler takes an interest. He is obviously a 
good fisherman as well as a good castor it^e two« 
are not necessarily complements of eaqi other), 
and he is full of useful hints and contrivances such 
as an expert picks up in many years of fishing. 
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For instance: “Use the two tops of ^pur fly-rod 
alternately,” he advises, and the, advice is very 
obviously sound. But some of ,us, alas ! have 
never thought of ^tt befor^, regarding the second 
top as merely a spare one' for emergencies. And 
yet we have talked to each other with conviction 
about split cane getting “tired *’ after continuous 
use for some time I This is a small matter, but 
there arc plenty of similar casual hints which will 
come forcibly home to a good many of us who 
have long passed out of our novitiate. •' 

In the other chapters Mr. Shaw deals with 
the fisherman’s entomology, now a fairly well- 
ploughed field, with pisciculture and the natural 
history of trout, of which much the same may be 
said, now that there is a trout farm in almost 
every likely valley of springs, with the senses of 
trout, particular attention being paid to their 
vision, and especially to how far they can see 
behind them, a point which so far as we remember | 



Fig. a.>-Froin “The Complete Science of Fly Fishing and Spinning," 
by F. G. Shaw. 

no Other writer has tackled — but it is one of im- 
portance, as every man w'ho has stalked a fish on 
a “ shy ” day will allow. 

There are also chapters on salmon and salmon 
scales. In the last Mr. Shaw devotes a great 
many words to labouring what seems to us an 
odd objection to the usual interpretation of what 
is called the spawning mark, which is, of course, 
that a fish has spawned in some previous year. 
Mr. Shaw apparently wants evidence of the act 
itself before he will admit that salmon ever spawn 
more than once. The spawning mark, in his 
view, we gather, be evidence of a visit to 

fresh ^ater for the purpose of spawning, but not 
necessarily that the purpose was satisfaeforily 
accompli||[ied, the ova being duly fertilised and 
safely stopd in the redds. S6 far nobody would 
quarrel With hinn, we expect, but, unless we wrong 
him, he. seems to find in the spawning mark 
evidence that the spawning purpose has not been 
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carried out, the eggs being voided in vain or re- 
absorbed. A fish so cheated “will return again 
and again until it has satisfactorily achieved its 
life’s purpose.” We fear we cannot produce 
scales from a fish marked in the act of spawning 
and recaptured later, to convince Mr. Shaw. Per- 
haps he can produce scales from the necessary 
percentage of unfortunate fish which have been 
found voiding their ova in vain to convince us? 
At present our inclination is towards the current 
view of the spawning mark and ita significance. 
There are other points in the book in which our 
view would not coincide with Mr. Shaw’s (incident- 
ally we have found some scarcely excusable mis- 
prints), but on the whole we must own to having 
studied him not without pleasure and profit. 

THE TESTING OF CHRONOMETERS.^ 

I N his recently issued report on the testing of 
chronometers at Geneva, M. Raoul Gautief» 
who has been in charge of the department for 
twenty-five years, takes the opportunity of review- 
ing briefly the successive alterations and improve- 
ments that have been introduced in the methods 
of testing, and the happy results that have fol- 
lowed from the maintenance of a high standard. 
We may take this same opportunity of con- 
gratulating the distinguished director of the 
observatory on the useful work accomplished, 
and with which the name of Gautier has been so 
long and so honourably connected. 

Nearly a century has passed since Alfred 
Gautier combined the duties of the director of the 
observatory with those attached to the Chair of 
Astronomy. But even before that time Geneva 
was bidding for the watch trade and fully alive 
to the advantage that would accrue from an in- 
crease in the accuracy of performance. In 1789 
prizes were offered by the local Society of Arts for 
a notable improvement in the rate of pocket 
watches, but the prize remained unawarded, for 
the ambitions of the judges were so much in ad- 
vance of the abilities of the maker that the 
standard was not attained. In framing more 
modest requirements, it was stipulated that the. 
daily rate of the watch should not vary more than 
one minute during a trial of a month in a vertical 
and horizontal position, and not more than two 
minutes when worn for the same period. Two 
watches were submitted, and one was stilted to 
have fulfilled the conditions. 

These were humble beginnings, aqd the dis- 
turbed state of Europe during the Napoleonic wars 
prevented anything like an annual competition, 
which the local Society of Arts proposed to hold. 
But progress must have been rapid, for in 1816 the 
limit of variation of rate was reduced to three 
seconds in twenty-four hours, whether the watch 
was at rest or carried in the pocket. For the first 
time we find a temperature factor mentioned : the 
watch was to be kept in a constant temperature of 
25f R^aumui^ and it was not till much later that^ 
any serious attempt was made to remove ther iir* 

1 “ Rapport sar le Conemirt de Rdalage de Chronom^tret." Par M. le 
Prol^ Raoul Gputier, Directeur de rObservatoire de Geneve. 
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effects of varying^ temperature on the rate of 
pocket watches. 

The main fact to be noticed in connection with 
these early trials is that they settled the lines 
on which future tests have been made. The 
qualities demanded now are, as they were then, 
smallness of daily rate, uniformity of rate in 
different positions of the balance, and constant 
rate within a considerable range of temperature. 
The number of variables is small, and wherever 
chronometer testing is carried on, little change has 
been made in the manner of conducting the test. 
Details vary at different observatories, but one 
general practice is pursued. For a certain number 
of days constituting “a period,” the watch is 
kept in a vertical position with pendent up, or 
to the right, or left, and horizontally, with dial 
up or down. Further the watch is submitted to 
varying temperature, generally covering about 
50° F. in the whole, and throughout the several 
“periods” the daily rate is determined by com- 
parison with a clock regulated to Greenwich Mean 
Time. The relative excellence of the instrument 
tested in shown by assigning marks for its per- 
formance in each period, and herein there is room 
for the exercise of individual judgment in deciding 
relative merit. One authority may consider the 
elimination of temperature effects of more import- 
ance than smallness of rate, and give higher marks 
accordingly. To secure accurate adjustment for 
“ positions ” may seem to some the most desirable 
qualification. 

M. Gautier hints that steps might be taken with 
advantage to secure greater uniformity among 
different observatories. But the system of award- 
ing marks is of no great importance, for a good 
watch comes so near perfection that it will take 
nearly the maximum of marks, however they are 
divided. M. Gautier remarks that a comparison 
between the trials at Kew and Geneva shows that 
the results are in close agreement, and that this 
conclusion is warranted is proved by the fact that 
the best watch at Geneva, tested by the Kew 
system of marks, would have 95*9, while the best 
at Kew was assigned 96' i marks. 

At Geneva, to within the last few years, the total 
number of marks that could be earned was 300, 
of which 100 were assigned to steadiness of daily 
rate (m) ; 100 to uniformity of rate in different 
^positions (/>) ; 70 for excellence of temperature 
compensation (c); and 30 for smallness of varia- 
tion (r) throughout the test. At the same time 
limiting values are assigned to w, p, c, and r, 
which may not be exceeded without loss of cer- 
tificate. These several maximum values are 
shown in the expression from which is computed 
the number of marks to which the watch is 
entitled. 

. N rr(o-75-w) 400/3+(2-5 o-P) 4O+(o-2O-0 350+(5*‘oo"'')6. 

If any one of these terms is negative the watch 
fails to meet the test, but it can be withdrawn, 
. corrected by the maker, and re-submitted to test in 
^tthqse particulars in which it failed, but the oppor- 
tunity of competing for the highest places in com- 
petitive tests is denied to such watches. Later, 
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the number of marks was increased to looo, ^but 
the two scales are not directly comparable, for* the 
conditions of test have been made more severe. 
The variation from daily rate must not exceed 
0*5 sec. in any one test, the rate in different 
positions is reduced from 2*5 sec. to 2*0 sec., and 
in other respects the demand for greater accuracy 
is on the same scale. 

It is gratifying to know that the improvement 
in manufacture has more than kept pace with 
the requirements for test, and that M. Gautier 
is able to report that the highest excellence yet 
attained was exhibited by the chronometers of 
1914. This also is the experience of Kew, where 
of sixty-two watches submitted to trial, forty-eight 
were awarded more than 90 per cent, of the maxi- 
mum marks. Of even greater significance is the 
increasing certainty of manufacture. The writer of 
this article has long held that after a certain high 
standard has been reached, the maker must de- 
pend upon some lucky accident for pre-eminence. 
He is unable to explain the cause of superiority, 
and though he may take equal care he cannot 
repeat his success. But when we find that the 
Kew record is held by M. P. Ditisheim, of Chaux- 
de-Fonds, with a score of 96*1, and the same 
maker is able to secure the first four places in a 
competition of unusual severity, it is evident that 
chance is fast being eliminated. Such improved 
workmanship demonstrates the success that has- 
attended the scheme of annual competition, 
originated with the view of encouraging the Swiss 
watch manufacture. The number of watches sub- 
mitted for test is not large, about 200 per annum, 
but a healthy competition has raised a high 
standard of excellence, and taught the public what 
to expect. 

Bcsan9on leads the way in France. The method 
of test varies slightly from that of Geneva, but 
the details only concern the expert. The point wc 
would make is that such establishments are 
eminently useful and instructive. By ladvertising 
widely what has been accomplished they make the 
public dissatisfied with inferior workmanship, and ^ 
they offer opportunities for the careful maker to 
gain recognition for his work. A standard of 
accuracy is set up that encourages the public dis- 
tribution of time signals, and promotes a smoother 
working of national life. 


FREDERICK MANSON BAILEY, C.M.G, 

''PHE death of Frederick Manson Bailey, 

-L C.M.G., the veteran Colonial Botanist of 
Queensland, which was announced in the last 
issue of Nature, will be felt as a great loss to 
Australian botany. He inherited his botanical 
tastes from his father, John Bailey, who emigrated 
to South Austi'alia in 1838, the family having con- 
ducted the business of nurserymen and seefdsnien 
in London for many years. F. M. Bailey helped^ 
his father for a time in the nursery business at 
Adelaide, which he established on resigning the 
position of Government botanist — to which post 
he was appointed on his arrival in South Aus- 
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tralia — but he did not seriously take up horticul- 
ture again until he landed at Brisbane in i86i 
after a spell of gold-digging in Victoria and farm- 
ing in New Zealand. He then established a seed 
business in Brisbane, a venture, however, at- 
tended with no great measure of success owing 
to financial conditions in Queensland, but his real 
opportunity came in 1875, when the QueensFand 
Government appointed a committee to inquire into 
diseases affecting live stock and plants, and he 
was chosen to investigate the botanical problems 
involved. In connection with the duties of this 
appointment he travelled far and wide through- 
out the State, and gained that extensive knowledge 
of the flora of Queensland which enabled him to 
make his numerous and valuable contributions to 
Queensland botany. 

His earlier work was mainly connected with the 
native grasses of Queensland, which formed the 
subject of many articles valuable to the botanist 
and agriculturist alike. He was next appointed 
' to the charge of the botanical section of the 
Queensland Museum, and in i88t was made 
Colonial Botanist, the post which he held until his 
death. The duties of this post, which were very 
congenial to him, he discharged with conspicuous 
ability and untiring devotion, and, during the times 
of depression when the post was abolished, he con- 
tinued his work unpaid until, as a result of general 
protest, he was reinstated in his former position. 

The distinction of C.M.G. conferred upon him 
in X911 was a fitting recognition of the value 
of his botanical and agricultural services to 
Queensland. His contributions to botany embrace 
the purely systematic as well as the economic 
aspects of the subject. Another subject to which 
he paid particular attention was the medicinal 
uses of plants. 

Among his more important publications must be 
mentioned “The Flora of Queensland” in seven 
volumes; “The Handbook of the Ferns of Queens- 
land ” ; a sketch of the “ Economic Plants of 
Queensland ” ; “ Plants reputed Poisonous and In- 
jurious to Stock ” ; ” Queensland Woods ” ; 

“Queensland Grasses,” etc. 

Bailey also devoted much time and attention, 
especially in later years, to the study of fungi 
and algae, and until a few days before his death 
he was a regular contributor of critical specimens 
to the National Herbarium at Kew, which has 
been greatly enriched, as regards the Queensland 
flora,, by the specimens he so generously pre- 
sented. 


NOTES. 

Wr see from the Transactions of the Royal Scottish 
Arboricultural Society (of which he is the honorary 
editor) that Dr. A. W. Borthwick. lecturer in forest 
botany in . the University of Edinburgh, has been ap- 
pointed by the Board of Agriculture for Scotland to 1 ^ 
the advisoiy officer of the Board for forestry in suc- 
cession to the late Dr.. John Nisbet. 

Wb learn that the nineteenth International Congress 
of Americanists, which was to have been held in 
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Washington in October next,< and which was post- 
poned in consequence of the war, is, according to 
present arrangements, to take place at Washington on 
December 27-31 next, in conjunction with the anthro- 
pological section of the Pan-American Scientific Con- 
gress, the American Anthropological Association, the 
American Historical Association, the American Folk- 
lore Society, and the Archaeological Institute qf 
America. 

The autumn meeting of the Iron and Steel Institute 
will be held at the In.stitution of Civil Engineers on 
I September 23 and 24, when the following papers may 
bo expected to be read and discussed : — Influence of 
oxygen on some properties of pure iron, W. Austin; 
note on the carburisation of iron at low temperatures 
I in blast-furnace gases, T. H. Byrom; influence of 
heat-treatment on the specific resistance and chemical 
constitution of carbon steels, Prof. E. D. Campbell ; 
effect of chromium and tungsten upon the hardening 
and tempering of high-speed tool-steel, Prof. C. A. 
Edwards and H. Kikkawa; phosphorus in iron and 
steel, Dr. W. II. Hatfield; the magnetic transforma- 
tion of cementite, Prof.^ K. Honda and H. Takagi; 
sulphur in malleable cast-iron, R. H. Smith; iron and 
nitrogen, Prof. N. Tschischewski. 

The council of the Iron and Steel Institute gives 
notice that at the forthcoming meeting of the institute 
the following new rule for addition to the existing 
by-laws will be submitted : — “ In the event of a state 
of war existing between Great Britain and any other 
country, or State, all members, honorary members, 
and honorary vice-presidents who shall be subjects of 
such enemy country, or State, shall forthwith cease to 
be members, honorary members, or honorary vice- 
presidents of the institute, but they may, if the council 
thinks fit, be reinstated after the termination of the 
war.” 

j The Royal Aero Club announces that the British 
I height record for pilot alone has been granted to Mr. 
H. G. Hawker, the National Physical Laboratory 
having reported that the barograph and chart used by 
the aviator on June 6 showed that the height attained 
was 18,393 ft. The previous best record was that of 
14,920 ft., accomplished by Eng.-Lieut. E. F. Briggs, 
now a prisoner in Germany. 

We deeply regret to record the death in aaion at 
the Dardanelles, on August 10, of Second Lieut. 
H. G. J. Moseley, Trinity College, Oxford, son of the 
late Prof. H. N. Moseley. Lieut. Moseley was 
formerly lecturer and demonstrator in physics at the 
University of Manchester, and holder of the John 
Harling fellowship for research. 

We much regret to learn that Capt^ T. P. Black, 
9th Sherwood Foresters, registrar of University Col- 
lege, Nottingham, was killed at the Dardanelles be- 
tween August 7 and ii. He was for a time assistant 
in physics at the Durham College of Science, New- 
castle-upon-Tync, removing in 1907 to University Col- 
lege, Nottingham, to fill a similar position. In 1911 
he was appointed registrar of the college. • 

We note, with regret, the death, on August 28, a^ 
the age of fifty-six years, of Mr. Henry Crookes., tlte 
eldest son of Sir William Crookes. He 'was an asso- 
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date of the Royal School of Mines, and a fellow of 
the Chemical Society. 

The death is announced of Licut.-Col. Edward 
Lawrie, M.B., I.M.S. (ret.), at the age of sixty-nine. 
Col. Lawrie was educated at Edinburgh University, 
and after acting as house surgeon to Prof. Syme, 
whose views probably largely influenced his subsequent 
Work on chloroform anaesthesia, he entered the Indian 
Medical Service, from which he retired in 1901. During 
his career he held the posts of resident surgeon of the 
Medical College Hospital, Calcutta, acting for some 
time as professor of physiology in the Medical College, 
professor of surgery in the 1 -ahorc Medical College, 
and residency surgeon at Hyderabad, one of the most 
important medical appointments in India. He was 
best known for his views on anaesthesia, being an 
ardent advocate of the claims of cholorform to b^ the 
best and safest anaisthetic for general use. LawTic 
held, with his old teacher Syme, that chloroform killed 
only through the respiration, and not through the heart. 
As many held the converse opinion, Lawrie prevailed 
upon the Nizam of Hyderabad to institute and finance 
a commission tb investigate the subject, of which com- 
mission Sir Lauder Brunton was president and Col. 
Lawrie and the late Sir Gerald Bomford were mem- 
bers. Much experimental work was done, which con- 
firmed Lawrie’s views, the monkeys dying without 
exception from failure of respiration, and a valuable 
report was published; he was also the author of 
“ Chloroform : A Manual for Students and Practi- 
tioners” (1901). When the hospitals for the Indian 
troops were opened at Brighton in December last, 
Lawrie was appointed anaesthetist, and carried out 
his duties until the beginning of his fatal illness last 
May. 

Lieut. Ernest Magowan Harper, 7th Bait. 'Mun- 
ster Fusiliers, who was killed in action on August 
9, at the Dardanelles, w’as a graduate of Queen’s 
LTniversity, Belfast. He was educated at the Royal 
School, Dungannon, where he gained a reputation 
for brilliant work, and received his training as a keen 
sportsman, which afterwards characterised him at the 
University. On matriculation he entered Queen’s 
with a junior science scholarship, which he held 
throughout his undergraduate course. In 1913 he 
graduated bachelor of science with first-class honours 
in chemistry, and afterwards was appointed to the 
Andrews research studentship, which he held until the 
time of his death. During his tenure of this scholar- 
ship he conducted extended researches on the connec- 
tion between the absorption spectra and the constitu- 
tion of organic nitro-oompounds, publishing two 
papers in the Journal of the Chemical Society. On 
the declaration of war he applied for a commission 
and was gazetted last September, being posted to the 
7th Munster Fusiliers. He relinquished his post of 
senior assistant in chemistry in the University, aban- 
doned his scientific career, and gave himself up un- 
selfishly for his country’s cause. In his death the 
countr^y has lost an able officer, and science a most 
.promising young man. 

''Lieut. Wolfred Reeve Cloutman, R.E., who was 
killed in action in France on August 21, was an 
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associate of the Royal School of Mines, obtaining his 
associateship in mining (first class) in 1912, after 
winning many prizes and completing a most distin- 
guished career at the school, where his death is felt 
as a serious loss. Mr. Cloutman ’s work at the Royal 
School of Mines (an integral part of the Imperial 
College of Science and Technology) was further recog- 
nised by the award to him of the diploma of member- 
ship of the Imperial College. On leaving the school 
Mr. Cloutman was awarded a scholarship by the 
council of the Institution of Mining and Metallurgy 
for a post-graduate course in mines or works in 
various parts of the world. In 1914 the governors of 
the Imperial College awarded to him the Warrington 
Smyth prize and medal for a report which he sub- 
mitted on certain mining operations in Western Aus- 
tralia. As a mining engineer Mr. Cloutman was 
valuable to the Army, and in June last he was men- 
tioned in despatches for his skill and success in mining 
operations. 

The death is announced, at the age of forty-nine 
years, of Dr. R. W. Johnstone, a medical inspector 
of the Local Government Board. Dr. Johnstone had 
been British delegate at the Intcrnationhl Health 
Office, Paris, a member of the Commission- for the 
Investigation of Mediterranean Fever, chief technical 
delegate for Great Britain at the International Sani- 
tary Conference at Paris, 1911-12, and plenipotentiary 
to sign the International Sanitary Convention of Paris 
in 1912 

The death is reported, in his sixty-fourth year, of 
Dr. Thomas Bliss Stillman, an American chemist, who 
I had spent the greater part of his career on the staff of 
the Stevens Institute of Technology, New Jersey. 
From 1886 to 1903 he was professor of analytical 
chemistry in that institution, and from 1903 to 1909 
professor of engineering chemistry. He was the 
author of ” Engineering Chemistry,” first published in 
1897, and of various monographs in American and 
European scientific journals. 

Many of our readers, especially among those who 
attended the meeting of the British Association at 
Winnipeg in 1909, will be grieved to hear of the death 
of Mrs. W. H. Thompson, who has recently suc- 
cumbed to an attack of appendicitis. Mrs. Thompson 
was an active member of the committee responsible 
for the arrangements of the Winnipeg meeting. She 
was for some years a contributor to the work of 
the Ductless Glands Committee, and published 
an important paper on the thyroid gland (Phil. Trans., 
1910), in addition to contributions to the Trans, of the 
Royal Society of Canada and other journals. For 
some years Mrs. Thompson was librarian of the 
University of Manitoba, and her loss will be keenly 
felt in academic circles in Canada. 

Mr. Bernard Kettle, curator of the Guildhall 
Museum, reports some interesting finds of Roman 
pottery from dust-heaps in the City of London. ' A 
large series of these was disclosed when the old 
General Post Office in St. Martin ’s-le-Grand was 
demolished. A few whole pots and many fragments 
of Samian ware were found here, besides building 
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materials, whetstones, beads, knives, coins, and other 
small objects. Most of these rubbish-pits date be- 
tween A.D. 50 and 200, and by comparispn pf datable 
with undatable specimens much li^t has-been thrown 
upon the seriation of typei^ From another rubbish-pit 
in King William Street nine Samian vessels of the 
first century have been reconstructed, one of them 
being a vessel finer than any hitherto found in Lon- 
don , and two specimens of a type hitherto unknown in 
England. These , were associated with a lamp, two 
coins, and other ppttery and bronze objects. 

The novel discovery in the Fayum of a nephrite 
celt is announced by Mr. Oric Bates in the September 
issue of Man. This specimen is remarkable because 
its greatest width is not, as in the common Fayum 
type, along the cord of the cutting edge. The mate- 
rial is a sort of nephrite, composed of minute fibres of 
actinolite, and in its present form it is of meta- 
morphic origin. The source whence the stone may 
have been obtained is at present uncertain, and it is 
^ impossible to say whether this development of actino- 
lite is due to regional metamorphism or contact meta- 
morphism. At any rate, the rock can only have come 
from some region where there has been extensive 
meta morphism of one kind or another. 

An important monograph on the genus Sansevieria, 
the source of bow-string hemp, occupies seventy-six 
pages of the current number of the Kevj Bulletin 
(No. 5). The account is by Mr. N. E. Brown, who 
has made a lifelong study of this difficult and highly 
important economic group of plants. The paper is 
illustrated by a series of text figures representing the 
salient features of the different species, and there are 
two plates of a new species, 5 . Dawei, from Uganda. 
Fifty-four species in all arc described in detail, and a 
full key is provided which should be of great value 
in running down the plants. In order that the paper 
may be of use to the planting community, in whose 
interests it has largely been prepared, the few 
technical terms employed are fully explained at the 
beginning. Africa is the true home of the genus, 
and East Africa in particular, where it is an important 
economic product^ % Only four species are known to 
occur outside Africa, atid they are found in Ceylon, 
India, Burma, and possibly China. Of the fifty 
African species only five are natives of South Africa, 
the rest being confined to the tropical area of the’ 
Continent. As considerable doybt still exists as to 
which species yields the best fibre, it is hoped that 
the publication of the monograph may help to bring 
about a solution of so important a question. 

Botakical specimens are commonly deprived, of all 
beauty, and much of their value, by the loss of colour 
in the flower-heads. This very serious drawback has 
now been removed by the timely discovery of a 
method of colour-preservation by Dr. C. F. Fother- 
gill, and described in detail in the Museums Journal 
‘July. It has the further merit of extreme sim- 
Iplicity. Briefly, Dr. Fothergill employs sheets of ab- 
sorbent cotton wool, placed in three layers forming 
two compartments between two grids,” which are 
made of a ” wire mesh-work of half-inch squares with 
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a heavy encircling band.” The necessary pressure is 
obtain^ by "fastening one or two straps, preferably 
of webbing, around the grids, and tightening them 
as required. The flowers to be pressed, having been 
placed in the grid, are then suspended in front of a 
fire, or in the sun, when this is sufficiently powerful. 
The explanation of the success of the method is, that 
the process of drying is so rapid that the pigment is 
fixed instead of being slowly decomposed. Fresh 
carnations can be preserved in about seven hours. 
Primroses picked fresh off the living plant can be 
permanently dried to retain a lifelike colour in two 
hours if the press containing them is placed in the 
oven. 

The first part of vol. v., section 2, of Flora 
Capensis has now appeared, having been prepared 
at the Herbarium of the Royal Botanic Gardens, Kew. 
The families dealt with are the Thymeleaceas, 18 1 
species in twelve genera; the Peneaceae, 24 species in 
five genera ; the Geissolomacese, with the single mono- 
typic genus Geissoloma; the Loranthacese, consisting 
of 42 species in two genera; and the <SaQtalaceae. 
This last family, which contains six genera in South 
Africa, is completed as far as the 112th species of 
Thesium in the present part. 

Prof. G. S. Boulgbr has published in the form 
of a pamphlet, price one penny, his paper on the 
History of Kew Gardens, read before the South- 
Eastern Union of Scientifle Societies. The paper, 
though covering a well-explored field, contains 
several interesting particulars about the early history 
of the Royal Gardens. A letter from Gilbert White 
to Robert Marsham about Stephen Hales, written in 
1791, which is reproduced, presents a very vivid 
picture of that ingenious physiologist *s versatility in 
all forms of experiment. The history is brought 
down to the present day, and an outline of the func- 
tions of Kew is given in conclusion. 

At the last monthly general meeting of the session 
of the Zoological Society of London, his Grace the 
Duke of Bedford in the chair, it was announced that 
two Californian sea-lions had been added to the 
menagerie of the society, thus partially repairing 
the loss by disease sustained some time ago. Two 
tortoises, new to the collection, were received on de- 
posit on July 18. One of these is the blackish tor- 
toise {Testudo nigrita) from Indefatigable Island, the 
other Bauer’s tottoise (T. galapagoensis) from Charles 
Island. The receipts in gate-money for July showed 
a decrease of 724I. as compared with July of last year. 
The receipts for admission at the gates during the 
present year — ^to the end of July — showed a decrease 
of 274!, as compared with the corresponding period 
during the last ten years. Having regard to the 
times, this falling-off in receipts is less than might 
have been expected. 

The National Geographic Magazine for August 
should attain a phenomenal sale, if only on account 
of its illustrations, which include no fewer than eighty 
coloured figures of American game birds, by. Louis, 
Fuertes. Both from the point of view of scieptifl^ 
accuracy and artistic merit these are as near perfec- 
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tion as is humanly possible. These illustrations 
accompany an article On American game birds, by 
Mr. Henry Henshaw, which should be seriously 
studied by every field naturalist and sportsman in the 
British Islands; for the author draws a by no means 
exaggerated picture of the ravages indicted by modern 
firearms on birds of real economic importance, and 
the need for drastic legislation to prevent their speedy 
extermination. And there can be no question but that 
his contentions have their roots deep down in solid 
fact. In a second article, describing the impressive 
transformation in the physiography of the country 
affected by the formation of the huge lake in the 
Gatun region, during the construction of the Panama 
Canal, Mr. George Shiras draws a vivid picture of 
the destruction of animal and plant life which has 
been inevitable but none the less regrettable. Thickly 
forested valleys teeming with animal life have now 
been converted into one vast lake. But the author 
holds that this area should be converted by the Federal 
Government into a reservation for the absolute pro- 
tection of the survivors from this deluge. In course 
of time, he points out, if this is done, water-fowl of 
all kinas will find sanctuary here, and serve as a 
‘ feeder ” for the areas depleted by the sportsman. 

In his presidental address, read at the American 
Association of Museums, San Francisco, Dr. O. C. 
Farrington gave an able summary of the origin and 
evolution of natural history museums, which should 
be widely read in this country. More especially is 
this to be urged in view of the danger which threatens 
such institutions in the immediate future in regard 
to the policy of national retrenchment which is now 
in process of formation. There is a danger that the 
pruning-hook may be used too ruthlessly, thereby in- 
dicting material harm. For reformers are generally 
enthusiasts, and therefore are to be carefully watched, 
experience having shown that a sense of proportion 
is not usually among their attributes. Museums, as 
he remarks, are even now commonly regarded as a 
luxury, but he leaves no uncertainty as to the vitally 
important part which the modern museum plays, and 
must continue to play, in ever-increasing force, in our 
national life : widening our outlook and conceptions 
of existence, and affording to the uninitiated sources 
of information as to the nature of disease and pesti- 
lence, and other aspects of economic zoology wliich are 
indispensable to the speeding up of progress and well- 
being. 

In La Nature for August 21, 1915, L. De Launay 
shows the extent of the recent discoveries of coal- 
bearing strata in Germany, Belgium, an'd. tfie Nether- 
lands. Though the ultimate ownership of some of 
these stores may seem uncertain, there is no doubt 
as to their importance in the economy of Europe. 
The explorations have proceeded at depths from 1000 
to 1500 metres (nearly 5000 ft.). The Westphalian 
coalfield has thus been connected with that of south- 
east Belgium, through the tracing of intermediate 
ficldg between Wesel and Aachen. On the east side 
of th^ Rhine, moreover, from Essen to Wesel and 
JHaltcrnj the Westphalian basin has been proved to 
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have a vast extension. West of the Meuse, and South 
of the innocent lands of Nijmegen,' Holland partici- 
pates in the new discoveries. At the Dutch frontier 
the coal is .within 300 metres of the surface. Since 
1901, the^^elgian field has been traced far north- 
wards beneath the Cainozoic strata of Limbourg 
between Brussels and Maastricht, and away west into 
the province of Antwerp. The results in northern 
France have been less important, but the total coal 
resources of the areas dealt with in M. De Launay ’s 
article are double those that were known a few years 
ago. The author cannot resist h suggestion that, 
“after the war,” France should annex the basin of 
the Saar. 

Dr. a. Wade’s researches on “The Supposed Oil- 
bearing areas of South Australia ” have been pub- 
lished as Bulletin No. 4 of the Geological Survey of 
the State. Its wise conclusions and scientific 
thoroughness recommend this report as a model lisbc 
followed by explorers. The remarks about those sup'^^r- 
ficial observers who stimulate unprofitable cntcrpri^^s^ 
by saying that “the country is exactly like such-an^- 
such an oilfield ” should be read by financial magnaU^ 
as well as by would-be prospectors. 

In the fifth volume of the Journal of the Naturai^ 
History and Science Society of Western Australi.i' 
(Perth, 1914, price 25. 6d.), C. G. Thorp (p. 20) ' 
reviews the interesting glassy bodies known as • 
Australites,^ and gives a useful map of their distribu- 
tion. He regards them as ejected from a volcano or 
volcanoes in the East Indies, some of them in Ter- 
tiary and some in modern times. The blebs of glass 
now found were attached to bubbles, and were thus 
carried into the currents of the cirrus-cloud level of 
the atmosphere. The author has succeeded in obtain- 
ing artificial glass bubbles with blebs attached; but 
some accident seems to have prevented their appear- 
ance among his illustrations. He believes that some 
of the surface-glaze in australitcs results from fusion 
while falling through our atmosphere. F. Berwerth, 
it may be remembered (Nature, vol. Ixxxix., p. 513), 
used the^ absence of such signs of fusion in moldavites 
as an argument against the meteoric theory of their ^ 
origin, and in this he received support from G. P. 
Merrill’s work on australitcs. E. W. Skeats describes 
“ three unusual forms of australites ” from gravels 
in Western Victoria (Proc. R. Soc. Victoria, vol. 
xxvii., 1915, p. 362).;. 

In a review of “The Origin and Formation of the 
Diamond” (S. African Journ. Sci., vol. xi., 1915, 
p. 275), W. Johnson combats the theory that the 
j South African diamonds were formed from carbon 
dissolved in molten kimberlite, and urges that pres- 
sure was the primary factor in their production, at a 
time when the igneous ground was buried in the crust 
far more deeply than it is at the present day. 

The Bulletin of the American Geographical Society 
for August, 1915 (vol. xlvii.), illustrates, in a pai^r 
by H. E. Gregory, of Yale, the huge bOttes leftiit 
the Navajo country by erosion of red Permian sand- 
stones. Wind is still the great enemy in this plateau 
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region, which lies between 4000 and 7000 ft. above 
the sea. The Colorado River is the only stream that 
maintains a strong flow throughout the year, and 
the meteorological records show great variations in 
rainfall from year to year, but indicate a brief rainy 
season in July and August. In the same number of 
the Bulletin, Sidney towers, of the Hawaiian Vol- 
cano Observatory, provides some striking photo- 
graphs of the lava-lake of Kilauea. 

The mineral ax\fi petrographic studies which form 
a special feature of the American Journal of Science 
are continued by W. E. Ford (vol. xl., p. 33), who 
investigates “the relations existing between the 
chemical, optical, and other physical properties of the 
members of the Garnet group,” and in the following 
number by N. L. Bowen (tbid., p. 161), who has 
experimentally investigated the crystallisation of 
simple types of basaltic and dioritic magmas. Mr. 
Bowen concludes that the more acid subalkaline 
igneous magmas are “derived from basic material, 
^ bt^ng, as it were, successive mother liquors from the 
crystallization of the basic magmas.” Syenite may 
thus arise as an upper product of diflerentiation from 
a large slbwly cooled mass of basaltic magma. 

The Canadian Department of Mines has issued re- 
cc'utly three memoirs dealing with the coal resources 
of the Dominion ; two are issued by the Geological 
Survey, namely, “(?oal Fields of Manitoba, Saskatch- 
ewan, Alberta, and Eastern British Columbia,” and 
“('oal Fields of British Columbia,” both by D. B. 
Dowling, and one is issued by the Mines Branch, 
namely, “Products and By-Products of Coal,” by 
Messrs. E. Stansfi^ld and F. E. Carter. The two 
first-named deal more especially with the geology of 
the coal fields of western Canada, and will be wel- 
comed by all interested in the geology of coal, more 
particularly because they deal with important coal 
deposits in relatively recent formations, Cretaceous and 
Tertiary. The third pamphlet will no doubt appeal 
to a wider public, its object being to present in a 
simple and accessible form the various economic appli- 
cations of coal products, and, in the words of the 
authors, their “aim has been to give prominence to 
the commercial rather than to the scientific aspect of 
the subjects treated.” Coke, gas, ammonia, tar, and 
the deriv.atives of coqUlar are briefly discussed in turn, 
and their economic and industrial importance is ex- 
plained. Under the last head the question of the dye 
industry is touched upon, and the authors have quoted 
certain statements of Dr. Bernhard C. Hesse, of New 
York, which well deserve the widest possible publicity, 
showing, as they do, a remarkably sane and sound 
appreciation of the difliculties of the question. He 
points out that the coal-tar dye industry is not a unit, 
nor does it even consist of a number of independent 
umts, but “ is really a conglomerate of many separate 
parts acting and reacting upon each other, commer- 
t^ially and industrially”; his final conclusion being 
j‘lhat the whole of this industry .cannot be success- 
fully transplanted, and attempts to transplant part 
only have not resulted in any self-oontain^ and- in- 
dependent industry anywhere.” 
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The Monthly Meteorological Charts of the North 
Atlantic and Indian Oceans for September, iqis* re- 
cently issued by the Meteorological Office, contain 
much which is of interest to the navigator. There is 
much else besides the precise detail as to the frequency 
of wind and current. An inset chart is given on the 
Atlantic issue showing the distribution of fog and mist 
over the ocean in September. It is shown that fog is 
seldom experienced on the steamer tracks in mid- 
Atlantic during September, and there is never as much 
as 20 per cent, in that month anywhere over the North 
Atlantic, as against 30 per cent, near Cape Race in 
August, and 40 per cent, in July. The Atlantic chart 
also contains on its reverse charts of the mean salinity 
and surface temperature of the North Atlantic and of 
the English Channel. The chart for the Indian Ocean 
gives graphically details of the ice in the southern 
hemisphere, also detailed information relative to the 
I results of meteorological observations in the Persian 
< Gulf and the Gulf of Oman. 

According to an article in the Scientific American 
for August 14, Dr. F. C. Brown, of the physics de- 
partment of the State University of Iowa, has applied 
his discovery of the great sensitiveness to light of u 
selenium crystal as compared with the ordinary sele- 
nium film to the production of a “ phonopticon ” to 
enable blind persons to read printed matter. The 
instrument is a simplification and improvement of Dr. 
Fournier’s “ type-reading optophone.” A box carrying 
I a lamp, and provided with lenses, is moved along the 
line of print. By this means a short vertical bar of 
light moves along the line from left to right, and 
an image of the bar is cast on two or more selenium 
• crystals in such a way that each crystal is covered by 
a fixed part of the line. Each crystal forms one side 
i of a resistance bridge, which is balanced when the 
bar of light falls on white paper. Want of balance 
when the bar covers a portion of a printed letter is 
detected by a telephone in series with a rotating con- 
tact-maker. Each bridge has a contact-maker of a 
different period, and on listening to the joint effect of 
the telephones it has been found possible with not 
more than two telephones to recognise the sequence 
of sound for each letter of the alphabet. 

While the teaching of the calculus is now taken 
at an early stage in our curricula, the results do not 
appear to have been altogether satisfactory in 
America any m6re than here. We have recently re- 
ceived reprints of a discussion on “Practical Mathe- 
matics” opened by Prof. W. S. Franklin and his 
assistants before the Society for the Promotion of 
Engineering Education (Bulletin iv., 10, p. 5; Pro- 
ceedings, xxii., p. 149), and we also have before us 
Prof. E. B. Wilson’s reviews of recent text-books in 
the Bulletin of the American Mathematical Society for 
last June (xxi., 9). The failure of the students to 
profit by the course would appear to be due to the 
want of rigorous logical reasoning, to the failure to 
illustrate the subject by concrete physical and other 
illustrations, and to “the entire absence of sugges- 
tiveness in his mathematical studies and the inhibi- 
tion of sense by the excessive formalities of ordinary*^ 
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mathematics instruction.** Prof. Franklin also raises 
certain objections to the syllabus dchnition of differ- 
entials, but we are sorry to see that he himself per- 
petuates the worst defects of our text-books by ex- 
panding series of powers of differentials. It is, of 
course, possible to expand /(%-f dx)— /(%) in powers of 
dx, and when the result is divided by dx the limit 
of the scries does happen to be equal to the differ- 
ential coefficient in most cases, but the differential co- 
efficient cannot be defined as the limit of the series 
in question. It would be equally legitimate to expand 
f{x)-f(x-dx) or /(x+Jdx)— /(x— 4dJc). The notion 
of a differential coefficient depends essentially on the 
assumption that the ratio of /(Xj)— /(Xji) to x,— Xj 
tends to a unique limit when x, and x, both tend to 
the same finite limit x. Further, we think it would 
be much better to follow Newton’s example by defining 
equality of differentials instead of trying to define the 
differentials themselves. The student who is taught 
always to add dx on to the end of x fails to grasp 
the very foundation of the calculus. The failing 
cases may be exemplified by ‘‘density” at a point on 
the surface separating two media. 

We have pleasure in directing attention to the little 
volume entitled “ Manchester in 1915,” which has been 
issued (in Manchester by the University Press, and 
in London by Messrs. Longmans and Co.) at one 
shilling net, it being the handbook for the forthcoming 
meeting of the British Association. While less pre- 
tentious than many previous association handbooks, 
it is a noteworthy production, and one which should 
be of great service to those attending the meeting; 
it will doubtless also appeal to many residents in and 
adjacent to Manchester, for it contains some very 
readable and informing articles on institutions of, and 
matters pertaining to, the city ; thus, a brief historical 
sketch is contributed by Prof. J, Tait; Prof. Tout 
deals with the University, Dr. Tattersall with the 
museum, Mr. H. Guppy with the John Rylands 
Library, and Prof. Hickson with the Literary and 
Philosophical Society. Mr. Spurley Hey has two 
articles on, respectively, elementary education in Man- 
chester, and secondary schools in Manchester, and Mr. 
J. H. Reynolds deals with the evening-school system 
of Manchester. In addition to the foregoing, the 
volume is finely illustrated by some fourteen plates — 
one in colour. Both text and illustrations are beauti- 
fully printed. 

4 The Institute of Chemistry proposes to issue a 
special edition (limited to 100 copies) of the history of 
the institute, 1877-1914, and orders for it can now be 
received. Any profit arising out of its sale will be 
devoted to the building fund. 

Mr. W. H. Dines informs us that a mistake occurs 
in his letter in Nature of August 12 on “The Prob- 
able Error of the Amplitudes in a Fourier Series 
obtained from a Given Set of Observations.” The 
passage in question . should read ; — “To obtain p we 

write ’ nj^/2s5yft sin o + y< sin . . . etc., instead of 

psay^sino . . 
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OUR ASTRONOMICAL COLUMN. 

Absolute Stellar Motions. — Meddelande No.* 05, 
from the Lunds Astronomical Observatory, gives an 
account of an important statistical study of the dis- 
tribution of the absolute motions of a number of 
parallax stars which has been made by Mr. K. W. 
Gyllenberg. After exclqding parallaxes smaller than 
0015^', there remain 160 stars for which absolute velo- 
cities can be determined. The components were cal- 
culated for an axis ”Z” pointed to the galactic pole, 
an ” H ” axis in the plane of the Milky Way, whilst 
the third ” S ** was directed towards the vertex found 
for 1470 stars with known radial velocities. The 
numerical work was curtailed by using Prof. Charlier’s 
plan of dividing the sky into forty-eight compartments, 
and using the co-ordinates of the centres for the con- 
tained stars. Prof. Charlier’s units Siriometer 
(i SmKio* dist. earth-sun) and Stellar-year (i St. sio* 
years) have been used (i Sm/st.= 4-7375 km. /sec.). 
After arranging the material according to type of 
spectrum, five star types, Ki (Arct.) to Aap (Cyg.), 
were excluded as having excessive velocities. The 
greatest mean velocities were found in the plane of the 
galaxy, the ” Z ** components giving the smallest mean • 
value. The absolute velocities tend to increase as 
the parallax diminishes, but the increase is more rapid 
for the small parallaxes, probably due ,to the greater 
insecurity of these measures. Hence in the final stage 
of the work stars having parallaxes less than 0-025'’ 
were excluded. It is concluded that the distribution 
of the absolute velocities for the remaining 144 stars 
is approximately represented by an ellipsoid of revolu- 
tion Battened in the plane of the Milky Way, and, 
unlike the proper motions or radial velocities, the 
absolute mbtions show no principal vertex. 

Tp Solar Eclipse of April 17, 1912.— Wo have 
received copies of two papers by Sefior P. Carrasco, of 
the Madrid Observatory, reprinted from the Annals of 
the Physical and Chemical Society of Spain, dealing 
with the above eclipse. One of these papers (ilnn., 
vol. xii., pp. 482-99, 1914) gives a general description 
of the eclipse and of the work done at Cacabelos 
(Leon) by Sefior Carrasco, who had charge of the 
spectroscopic work in the eclipse party under Sefior 
Cos, organised by the Institute of Geography and 
Statistics. The central line of totality, it is estimated, 
passed about 2700 metres south-east from the position 
occupied, at Cacabelos (3® 1' 39'’ W., Madrid, 

42° 35' Sy N-)« The observers saw something rather 
less than totality, but more than a mere partial phase. 
In the second gaper (Ann., vol. xiii., pp. 181-238, 
1915) the spectroscopic observations are discussed. The 
prismatic camera employed had “two (?) quartz prisms 
of 60® angle, 48 mm. in height, with an objective of 
50 mm. aperture and 630 mm. f.l.” Five exposures 
were made ^ in ten seconds on one plate (Agfa), 
13 X 18 cm. Three of these spectra have been measured 
and reduced (Cornu-Hartmann formula, Rowland’s 
solar wave-lengths, and Kayser’s Hauplinien). The 
results arc given in a table of some 2000 chromo- 
spheric lines between AA3334 and 5897. The ultra- 
violet region to A3900 has been mapped. The conclusions 
reached are in good accord with those now generally 
accepted ; thus, .although Fraunhofer lines are common 
to both spectra, yet the intensities are notably distinct, 
the larger chromospheric arcs agreeing better with the 
spark than the artf spectrum, and the principal lines 
of the high- chromosphere correspond with thd en- 
hanced lines of Sir Norman Lockyer. ‘ ^ 

Anomalous Dispersion in the Sun.— Last year 
Prof. Julius,^ by a development of the theory of 
anomalous dispersion, concluded that there must be 
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a mutual influence of closely neighbouring- Fraun- 
hofer lines. Early in the present year, however, Dr. 
St. John, discussing the same data employed by 
Julius, obtained a negative result. The matter is 
now carried a stage further in the June number of 
the Astrophysical journal by Mr. Sebastian Albrecht. 
In this valuable paper a comparison is made of Row- 
land’s solar wave-lengths of iron lines and the labora-. 
tory wave-lengths of the same lines to determine 
whether systematic differences are shown by lines 
having close companion and isolated lines. The paper 
hinges on a discussion of laboratory wave-lengths. 
All iron lines which have been classified according to 
pressure effect were examined, and consequently a 
chief feature of the paper is a complete list of Row- 
land’s solar wave-lengths and corresponding inter- 
national wave-lengths of these lines. International 
secondary standards were, of course, adopted without 
modification; for other lines a comparison was made 
Hietween the sea-level determinations of Burns and 
the Pasadena-Mount Wilson values of St. John and 
Ware, A systematic difference so disclosed was 
ascribed to differences in the internal pressure of the 
.ires employed. The corrections to reduce the I. A. 
Jcali^cs to a pressure of 0-5 atm. (the pressure of the 
solar reversing layer) were applied, and differences, 
Row., A I. A. 0*5 atm., as ^vell as Row. A I. A. 
I atm., were tabulated. Systematic differences 
between Rowland and the international system were 
eliminated subsequently by means of a curve. The 
following table concisely exhibits the principal results 
obtained ; — 


Means^Displacement according to Separation 
Lines 


Lines with 


Separation 


of 


0*0 to o’a A o*a to 0*4 

Companion towards red ... -i-0’0i03 ... +0*0065 
n », blue... -0*0073 ••• - 0*0024 


0*4 and 
greater 

+ 0*0036 
- 0*0010 


A Remarkable Group of Solar Spots.— The solar 
surface has recently displayed considerable activity, 
and possessors of telescopes have been much interested 
in the nuniber and variety of spot groups almost con- 
tinually visible. One large group which appeared 
during three, and fiossibly four, rotations forms the 
subject of an article by M. Camille Flammarion in 
the July number of L* Astronomic, An account is 
given of the solar activity during the spring months, 
associated terrestrial, magnetical, and electrical 
disturbances. 


A Catalogue of Star Clusters. — ^The star clusters 
shown on the Franklin-Adams chart plates have been 
catalogued by Mr. P. J. Melotte (Mem. Roy. Ast. 
Soc., vol lx., part 5). The scale of the plates has 
been found excellently well adapted for the purpose, 
the open ' clusters not being dispersed by excessive 
.magnification, whilst the scale is sufficient to show 
me features of globular clusters down to 3' diameter. 
The catalogue contains 245 entries, and in addition 
to the usual co-ordinates (iqc^), galactic longitudes 
and latitudes of the various objects are also tabulated, 
the clusters have been classified according to degree 
m condensation in tHe following scheme of four 
classes; — (i) Globular clusters, condensed at centre; 

(2) loose clusters having regular well-defined outline; 

(3) loose clusters of irregular outline; (4) coarse 
clusters. By plotting with reference to Milky Way 

classification it was found that practically all lie 
Within ±30® of the galactic plan^, whilst the globular 
clusters also tend to concentrate in a particular longi- 
tude rather more than half lying within 30^ of galactic 
longitude 325®. 
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INDIGO IN INDIA. 

T hat the production of natural indigo in India is 
at present receiving the scientific attention which 
is its due must be welcome to many. The evidence 
that this is the case will be found in a Report on 
the Improvement of Indigo in Bihar, with Notes on 
Drainage and on Green-Manuring, by Mr. A. 
Howard, Imperial Economic Botanist at Pusa, and 
Mrs. Howard, published in 1914 by the Bihar 
Planters* Association, and republished this year, with 
a second report by the same authors, on behalf of 
the Pusa Agricultural Research Institute. 

The old belief that the source of the natural indigo 
of commerce is the species of Indigofera distinguished 
as I, tinctoria, though accepted by many chemists 
and some botanists in Europe down to the close of 
last century, was singularly incorrect. That the 
species in question docs yield indigo is true; that at 
one time it was a main source of the dye is possible. 

It is, however, improbable that any appreciable 
amount of commercial indigo has been derived from 
/. tinctoria during the past hundred years. 

When the intercourse between Europe and India 
which followed the discovery of the Ca;^ route began, 
there were two main centres of indigo production 
and export. One of these was Surat, in Western 
India, where the plant employed was a form of 
Egyptian indigo, L articulata^ still the staple indigo 
plant in Eritrea, and still to be met with as a native 
crop in parts of Scinde, Rajputana, and the Deccan. 
The other was in Southern India, especially in Coro- 
mandel, and in Ceylon. The plant grown in this area 
differed much from Egyptian indigo. We may speak 
of it as Indian indigo, though with some reserve, 
because a plant from which indigo is obtained in 
Northern Nigeria cannot be distinguished from the 
Coromandel one, while a form closely related to it, 
which is wild in Nubia and the Eastern Sudan, has 
by some writers been believed to belong to this 
species. It is not inconceivable that the cultivated 
plant of Southern India may, like that of Scinde, 
have originally found its way east from Africa, and 
it is possible to imagine that on its way west from its 
original Nubian* home to Nigeria, cultivation may 
have induced in it the same modific.*itions as have 
taken place on its way east to Madras. The point 
which immediately interests us, however, is the fact 
that the name I, tinctoria, as originally employed, 
connotes the cultivated indigo of Coromandel. 

European needs induced an extension of indigo 
cultivation. That of the Egyptian plant spread east 
from Scinde to the Panjab, and thence along the 
Gangetic Plain to the province of Bihar, in later 
times so closely associated with the manufacture of 
indigo. The cultivation of the Indian indigo spread 
to Malaya in the east, to the coasts of Madagascar, 
Zanzibar, and Socotra in the west; somehow, this 
indigo has even reached Northern Queensland. But 
neither plant extended to Bengal, or to Indo-China 
and China beyond Bengal. In Malaya the cultiva- 
tion of Indian indigo went on along with that of a 
third plant, /. sumatrana, which we may speak of as 
Malayan indigo; this plant has found its way east- 
ward to Formosa and, during the supremacy of the 
Dutch in Western India, was brought from Sumatra 
to Malabar, where it displaced both Indian indigo 
and yet another dye-yielding Indigofera. This fourth, 
plants J. •longeracemosa, hardly deserves a com- 
mercial name, and only calls for mention because it 
has found its way to the Mascarenes and Zanzibar, 
and is preferred there to the other dye-yielding species. 

This is not the place to discuss the policy which, ' 
early in the seventeenth century, laid an embargo on 
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Indian indigo, or to explain how, when that embargo 
was withdrawn, American indigo came to replace the 
Indian dye in European markets. What does interest 
us is that this American indigo >vas mainly the pro- 
duct of a fifth plant, /. suffruticosa, Brazilian indigo, 
grown both in South America and in the West Indies, 
and of a sixth, /. iruxillensis, West Indian indigo, 
grown both in the West Indies, where it was the 
favourite indigo, and in Central America. The culti- 
vation of Brazilian indigo spread more widely than 
that of any other kind; it found its way all over 
Polynesia, and became established in the Philippines. 
From Manila it extended throughout Malaya, where 
the Brazilian, Malayan, and Indian indigos were 
grown side by side, and reached Formosa, where it 
still competes with Malayan indigo. Similarly, this 
Brazilian indigo has found its .way into all parts of 
Indo-China and into south-eastern China; in Indo- 
China and China this American plant is the only 
dye-yielding Indigofera yet known. In the opposite 
direction, the Brazilian indigo spread to the African 
coast, on the western side displacing an indigo 
already in cultivation, on the e.astorn finding a place 
alongside various Asiatic forms. It is interesting to 
note that by neither route did Brazilian indigo ever 
reach India. 

The area occupied by the Indigofera which yielded 
the indigo known to the ancients extended in classical 
times, as it does still, from Egypt and Nubia to 
North-West India. Immediately to the south of the 
region in which the Egyptian indigo grows, from the 
highlands of Abyssinia as far as Zululand, occurs a 
seventh plant, /. atrecta^ East African indigo, the 
cultivation of which has spread east to the central 
highlands of Madagascar and west to the coast of 
Guinea. Along that coast, however, from Angola to 
Senegal, this indigo at a later date was largely sup- 
planted by Brazilian indigo. 

The circumstances which, towards the end of the 
eighteenth century, led to a revival of the Indian 
indigo trade lie outside the scope of this article. This 
successful enterprise had its principal seat in the three 
Lower Provinces of Hindustan — Bengal, Bihar, and 
Orissa. The plant at first grown was a form of the 
Egyptian indigo; this was still cultivated in Bihar 
in 1812. In Bengal and Orissa, where indigo had 
not before been grown, this Egyptian indigo, better 
suited to a somewhat drier climate, was soon replaced 
by Malayan indigo. From Bengal, where the culti- 
vation of indigo ultimately died out, the Malayan 
plant extended into Bihar, displacing the Egyptian. 
From Bihar this plant spread westward throughout 
Upper India and across the Panjab to the district 
around Multan, which eventually became a favourite 
source of the seed for the Bihar crop. From Orissa, 
where its cultivation likewise came to an end, the 
Malayan plant invaded the area in South India where 
'Z, tinctoria was once the staple source of the dye, 
displacing that Indian indigo so effectually that now 
7. tinctoria is only found in the Laccadive and the 
Maidive Islands, and in sonie parts of Ceylon, where 
the share taken in the eighteenth-century^ effort to 
promote the cultivation of indigo was insignificant. 
If, however, this Malayan plant did not reach Ceylon 
It was taken to Senegambia, as the “Indigoticr de 
Bengal,” to replace Brazilian indigo, and was 
similarly taken to the West Indies to replace 
.7. truxillensis. 

From Senegambia the Malayan indigo has^ found 
its way as far as Northern Nigeria, where it now 
grows in company with a form which cannot be dis- 
^giiished from t the indigo once widely cultivated in 
■ ^uthern India. Allusion has already been made to 
the possibility that the latter form may have origin- 
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ated in Africa, but the more probable, if more prosaic, 
explanation of its presence in Nigeria is that when 
seed of the Malayan indigo was taken to West Africa 
from Chandernagore in Bengal, a simply of South 
Indian seed was also taken from Pondicherry in 
Coromandel. But while we know that the first trans- 
action took place, we can as yet only surmise the 
second. 

In the West Indies the cultivation of Malayan 
indigo did not take root as it did in India and in 
West Africa. The effects of the competition by India 
had made themselves felt before the Malayan plant 
reached the islands. Where indigo-growing was not 
abandoned in favour of sugar and cotton, the West 
Indian plant, which was at least as valuable as the 
Brazilian, even if it was inferior to the Malayan one, 
had already been displaced by an eighth species, 
7. guaiimalensiSy Central American indigo. 

Although Ceylon took no part in the revival of the 
eastern indigo trade, the Dutch East Indies did. At 
first, as we have seen, the Indian, the Malayan, and 
the Brazilian indigos were all grown ; later, however, 
the Malayan plant, just as in India, displaced all othe r 
kinds. But in Java a further step, never adopted in 
India, came to be taken ; Central American indigo, ' 
7. guaiimalensis^ was introduced, and displaced the 
Malayan plant, 7. sumairana. Later still, yet another 
displacement occurred; about the middle of the nine- 
teenth century the East African indigo, 7. arrecia, 
found its way from Zululand, through Natal, to Java ; 
by the time that the competition of synthetic indigo 
had begun to be serious, this African plant was 
practically the only indigo cultivated in Java. 

Displacements of economic species depend on 
economic factors. In the case of indigo, the explana- 
tion has been either that the newly adopted species 
was found to yield more leaf from a given cultivated 
area or more dye from a given weight of harvested 
leaf; in the case of East African indigo, it would 
appear that Java experience has found these two 
advantages combined in the same species. It was 
not until 1898, as Mr. and Mrs. Howard explain in 
their First Report, that it was realised in Bihar, 
where the competition of synthetic indigo had at last 
aroused concern, that in Java not merely one, but 
two, displacements of the plant which was the basis 
of the industry had taken place since India and 
Malaya re-embarked upon it in the late eighteenth 
century. Some Bihar planters then introduced the 
African plant from Java; a few seasons later direct 
importation of seed of 7. arrecta from Africa took ‘ 
place. 

The cultivation of East African indip^o, which is in 
India termed Java indigo, though it is not a native 
of Java, and is in Java termed Natal indigo, though 
it does not grow in Natal, gradually spread until 
1909-10, and bade fair to displace Malayan indigo in 
Bihar. An abnormal season, followed by another of 
the same type, then led to a check. Indigo growers 
became so alarmed at what they mistook for an out- 
break of disease that bv 19 1*! the area under East 
African indigo had fallen from 70,000 to 15,000 
bighas. Had their memory enabled them to recall 
the experience,, duly recorded at the time, with regard 
to the cultivation of 7. arrecia near Calcutta, under 
equally abnormal conditions, ten years earlier, a 
suspicion might have been aroused that what was 
needed was- the correction of some defect in the* culti- 
vation and the bestowal of some attention on the 
seasonal peculiarities of the East African plant. The 
investigation of the imaginary disease was placed in 
the competent hands of’ Mr. Parnell at Sirsiah, who 
in 1913 was unable to report the discovery of any 
j pathogenic organism. Mr. Howard, who then had 
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an opportunity of discussing the matter, came to the 
conclusion that the symptoms which had alarmed 
growers were attributable to bad cultivation and 
water-logging of the soil. 

Since 1913 the experimental work commenced by 
Mr. Parnell at the now abandoned Indigo Research 
Station at Sirsiah has been continued at Pusa by 
Mr. and Mrs. Howard, whose work, as detailed in 
tln'ir First Report for 1914, has satisfactorily disposed 
of the unfounded dread that East African indigo had 
in India fallen a victim to some mysterious malady. 

In this and in their Second Report for 1915, the 
authors have further shown planters how a recurrence 
of the difficulties experienced since 1910 may be 
avoided, and have taught them that a treatment with 
which they were familiar as regards Malayan indigo 
calls for modification when the East African plant is 
in question. But they have done more than this; in 
the words of a writer in the Allahabad Pioneer, one 
result of the work of Mr. and Mrs. Howard is that 
“one bugbear of the Java indigo planter — the 
inqxjssibility of obtaining good seed — is on the high- 
way to being removed.” The beneficial effect of their 
-^vo^k, however, does not end here; in their Second 
Rc])ort they point out with a directness to which the 
planting community have not been accustomed, that j 
the future of their industry in Bihar will depend on | 
their ability to increase the yield of indigo from the 
plant. If the advice given in the Report for 1915 
be followed, there may still be some hope as to the 
future in store for the industry, the object of which 
is the production of natural indigo. It is true, as 
the sympathetic writer in the Pioneer remarks, that 
many improvements will be necessary if this industry 
is to re-establish itself. The friends of the Bihar 
planter — he has, and he deserves to have, many — for 
years past have urged this necessity upon him, and 
it is but fair to say that he has taken the advice to 
heart. But his most genuine wcll-wi.shers have not 
hesitated to remind him that, so far, he has failed 
in one important particular — he has not recognised, 
as he might, his own limitations. His “associa- 
tions” and his “syndicates” serve many legitimate 
and useful purposes. But the direction of research 
in connection with indigo has clearly not been their 
metier, and if the two Reports by Mr. and Mrs. 
Howard enable this truth to be realised they will 
have done good which should outweigh even the 
immediate material benefit which they confer on a 
singularly deserving community. 

For his attitude tow’ards the plant and its product 
the indigo-planter is not wholly to blame. The 
stranger can teach him little with regard to the culti- 
vation of the particular plant with which • he is 
familiar. To his colleague the chemist there is, after 
all, but one indigo. When the indigo-planter knows, 
as the botanist -tells him, that among the forty kinds 
of tobacco, the twenty kinds of wheat which surround 
his dwelling, he has to do with but one species of 
Nicotiana and one of Triticum; when he observes 
that it is easy to find two tobaccos and two wheats 
differing in outward characters more markedly than 
any two indigo plants of his acquaintance do; it is 
scarcely surprising if he be influenced by a sub- 
conscious belief that, aft^ all, the indigo plants may 
bo only forms of one incugofera, and that the treat- 
ment suitable for one may well serve for another. 
Nor Js it quite certain that the botanist, whose task 
i; ‘is to keep the planter right, is always free from a 
similar unwitting prejudgment. T^e tanked syno- 
nymy with which the history of these tinctorial species 
nf Indigofera is loaded, and the instinctive tendency 
to suggest that each new one may be a modifled 
form of J. tinctoria, point to this possibility. That 
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this is not the case those who have grown the different 
tinctorial species together and have compared them 
at various stages of growth can testify; those who 
have made a critical herbarium study of the material 
available express the same judgment. Even in such 
as have not enjoyed these opportunities, a considera- 
tion of the history of these tinctorial indigos from a 
botanical point of view may perhaps induce a reserva- 
tion of judgment. The hope of effecting this, and the 
desire to assist the planter to realise that the dis- 
placement of one indigo plant by another is nothing 
new and has never been unreasoned, may serve as 
an excuse for the r^sumd of these displacements here 
given. 

RESEARCHES ON PHAGOCYTOSIS. 

I. — Introduction. 

A LTHOUGH the number of the white blood- 
corpuscles, compared with that of the red, is 
small (i leucocyte to ±350 red blood-corpuscles), the 
absolute number of them is rather considerable; for 
in the five litres of blix}d, which is the usual quantity 
for a man of normal size, there are 80,000,000,000 
leucocytes. 

A part of these leucocytes has, owing to their plas- 
ticity, the property of enveloping and in this way 
taking up all sorts of particles, as, for instance, coal- 
dust, grains, and also bacteria. It is because of this 
property that these cells, which have a diameter not 
larger than about o*oo8 of a millimetre, have engaged 
our attention, especially since Metchnikoff has estab- 
lished that bacteria englobed by these cells are killed 
in them, and are thus made innocuous to our body. 
For this reason he has called them phagocytes (eating 
cells), and their process of eating phagocytosis. 

The life of these cells deserves our interest; but 
until now it has not been, as such, the ol^'ect of a 
systematic investigation, a fact Metchnikoff himself 
j regretted in a paper he read some years ago to the 
I students of the University of Amsterdam on 
” Reactions Phagocytaires.” ^ 

Now 1 must confess that the importance of the 
phagocytes for the defence of our body against bac- 
teria has not been the first and principal reason of my 
investigations with these cells : the principal reason 
was their being an excellent object for researches of a 
general biological nature. 

1 think a physiologist in the first place must practise 
science for its own sake, not asking whether his work 
may be' of immediate practical use, but should he, 
however, accidentally stumble upon an idea which may 
be directly used for the bodily welfare of mankind, 
this should not prevent him from giving his attention 
to this; in fact, it is his duty to do so. 

The phagocytes are a suitable object for studying 
life phenomena. In the first place, they arc not such 
complicated organs as the muscles, heart, brain, etc.; 
they are simple cells, easily isolated. Secondly, it is 
I^ssible to follow quantitatively the effect on their 
life of slight alterations of their natural ^lcdium. 

It is obvious that the phenomena produced by the 
agency of solutions not dangerous to life are, in fact, 
nothing else but the effects of reactions which finally 
will help us to penetrate further into the physical and 
chemical structure of the living cell. 

The investigations on the life of phagocytes, which 
during the last years have occupied myself and my 
collaborators, are a continuation of researches begun 
several years ago (1883) with the object of ascertain- 
ing the influence of salt solutions of various concehtra- 

1 Nous ne sommes qu'au d^but. Lnr<iqii'on connsftra ini«ux 

cn ch^rchera des m^thodes pour augmenter I'lictiviid dar^s , 
^l^ments dans ia lutte contre let microbes ei on cherchcra d'autres p >ur pr4* 
server contre I'attaque des phagocytes les cellules nobles de no re corps. 
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tions upon the red blood-corpuscles, and of the signi- 
ficance of these results with regard to the functions 
of the body. These researches on the red blood- 
corpuscles, which introduced physical chemistry into 
medical science, were confined to the study of their 
chemical and volumetrical alterations. 

But the influence of the salt solutions on the very 
life of the cells could not well be tested on those parti- 
cular objects, although systematically investigated. We 
have felt this from the beginning, and repeatedly asked 
ourselves whether the solutions producing the chemical 
and volumetric changes of the red blood-corpuscles 
had or had not seriously damaged these- cells, and 
thus, whether it was possible to apply the conclusions 
arrived at to problems regarding life itself. Therefore, 
wherever it was possible, we examined whether the 
phagocytes, being submitted to the same agencies, 
kept their phagocytarian power. This was always the 
case. This conclusion enhances the value of our re- 
searches on the red corpuscles, the more so because 
the chemical and volumetric alterations of the white 
cells corresponded with those of the red ones. But 
a systematic study of the life of the leucocytes had 
not, previous to our researches, been undertaken, and 
this is rather surprising. 

II . — Method of Investigation. 

Our method has been very simple. White corpuscles 
(leucocytes) from the blood of a horse are transferred 
to various media mixed with very small particles of 
carbon. After having stood some thirty minutes in 
an incubator at body temperature a great many of 
the cells have eaten up carbon. Microscopical pre- 
parations are made, and it is ascertained what per- 
centage of the leucocytes has taken up carbon. This 
percentage is the measure for the degree of phago^ 
cytosis and gives the value of the induence of the 
various agents used on that function of life. 

Suppose in examining 600 leucocytes lying in their 
natural medium (blood serum) I find that 300 of them 
have taken up carbon, the percentage of phagocytosis 
can then be expressed by 300/600x100=50 per cent. 
In order to examine, for instance, the influence of 
small amounts of acid, I add this substance to the 
serum and repeat the same experiment under the 
same conditions. I now find that of the 540 examined 
leucocytes only 200 have taken up carbon. The 
phagocytosis is now expressed by 200/540x100=37 
per cent. Thus the addition of acid to the serum 
has lowered phagocytosis. 

This calculation is based on the principle that the 
phagocytic power of the individual phagocytes present 
in a suspension is unequal, a fact which cannot be 
wondered at when wc take into consideration that 
they are of different age. The more detrimental the 
action of the agent, the smaller should be the number 
of phagocytes which take up carbon in the same space 
of time. 

'^Our selection of an indifferent substance such as 
carbon instead of bacteria, was based upon the fact 
that we otherwise feared our work would become too 
complicated. We here refer to the fact established by 
Sir Almroth Wright and his school that most kinds 
of bacteria, before they can be taken up by the phago- 
cytes, must undergo a certain amount of sensitisation. 
Hence it follows that the intensity of phagocytosis will 
not only be influenced by the agent, as such, but also 
by the degree of “sensitisation” the particles have 
undergone. Another fact which had to be borne in 
^mind was that the bacteria sometimes secrete poisons, 
which have an injurious effect on the phagocy^is. 
^ Even dead bacteria contain poisons. 

The selection of carbon as an indifferent substance 
instead of the usual grains of carmine was based 'upon 
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the greater facility and accuracy with which the 
taking up of carbon can be ascertained. I shall not 
here give a detailed description of the method of 
obtaining the leucocytes, or of preparing the carbon, 
or of the method of determining the percentage of cells 
which have eaten carbon. I prefer to give soi^ of 
the more striking results. 

in. — Results. 

1) The Influence of Small Amounts of Calcium. 
n examining systematically the influence of the 
addition of small amounts of various salts (ions) to the 
blood-serum, it was found that very small quantities 
of calcium increased the phagocytosis to a consider- 
able extent. An addition, for instance, of 0005 per 
cent, of chloride of calcium (CaCl,) to the natural 
medium (serum) caused an increase of about 22 per 
cent, in the phagocytic power. This favourable effect 
becomes even more strongly manifest when, instead 
of being added to the suspension of phagocytes in 
serum, the calcium is added to a suspension of phago- 
cytes in a solution of chloride of sodium (common 
salt), in which phagocytosis occurs almost to the same 
extent as in serum. 

These investigations have been continued in two 
directions. In the first place, we asked ourselves 
whether the influence of calcium would also manifest 
itself in the living body. All experiments had hitherto 
been made outside the body. It will be remembered 
that on placing under the skin (for instance, on the 
inside of the thigh of a rabbit) small capillary tubes, 
closed at one end and filled with an extract of bacteria 
in a solution of chloride of sodium, phagocytes enter 
these tubes. This phenomenon is called Chemotaxis, 
and is based upon the creeping movement of the 
phagocytes ‘towards the excrctmns and secretions pro- 
duced by the bacteria. 

After a certain lapse of time, the open part of the 
capillary tube is filled with a white column consisting 
of phagocytes. If, in fact, calcium promotes the 
activity of the phagocytes, not only in the phago- 
cytic process described above, but also in the living 
body, we argued it might be expected that by calcium 
that mobility of the cells, which here finds its expres- 
sion in chemotaxis, would be accelerated. Therefore 
wc determined the length of the white column formed 
in the capillary tube with animals, either treated with 
calcium or not so treated. 

We expected to find that in rabbits treated with 
calcium the white column would after the same space 
of time be longer than in animals not having been 
treated with calcium. We have used two methods, 
which gave the same result. I will mention one only. 

I It consisted in injecting into the rectum of two series 
of animals a solution of chloride of sodium mixed for 
one series with calcium, and for the other without 
calcium, and then examining the length of the column 
of phagocytes penetrating into the capillary tubes. 

The difference between the two series was con- 
siderable. The calcium-rabbits showed the greatest 
degree of chemotaxis, although the amount of chloride 
of calcium used was very small, viz., 0*06 gr., a 
quantity corresponding with that given to man in 
mineral waters rich in oplcium. Let us add that a 
natural mineral water used in Our experiments gave 
the same results'^as the chloride of calc|um solution. 

What can be said of the mechahistn of this effect? 
The cateUim, on beiifjg abeqj^^.bj'^the mucous mem- 
brane: lAf the. rectum, eiiterl^he blood-circulation, and 
by- this iaiea^rried into th§ 1yn>Dh of the tissue-spaces: 
where jcapillar^ tubes are placed. The 

phagocytes '“'Whicn^ are there will soon undergo the 
stimulating influence of the calcium thus introduced, 
i.e, their mobility will "Vo increasedr. and chemotaxis 
will be promoted. 
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Even without measuring the length of the phago- 
cyte (columns, we may convince ourself that our con- 
clusion as to calcium promoting the activity of the 
phagocytes is the correct one. On opening the skin 
wound, it is immediately seen that in the mineral- 
water-rabbits a much thicker mass of phagocytes is 
gathered round the tubes than in the pure sodium- 
chloride-rabbits. The same thing we observed in- 
variably in all experiments where NaCl-solution con- 
taining calcium-chloride was injected. 

Taking for granted that phagocytosis is playing 
a part in defence against microbes, we may infer from 
the above that an enrichment of our blood, and through 
this also of the lymph spaces, with small amounts of 
calcium must have a favourable effect on local and 
other infections. 

There are many experiences supporting this view. 
1 will mention only two examples. In the first place. 
Sir Lauder Brunton has used with great suca*sS 
'chloride of calcium in pneumonia. Other clinicians 
have also met with success along the same lines; for 
instance, Crombie, who some years earlier, in the 
hospital of Calcutta, saw the mortality decrease from 
vS-6 to 5 per cent. He is inclined to attribute the in- 
^t^iioncc of calcium to an action on the poison ^xcrcted 
hy the pneumonia bacteria. But for this there is no 
evidence. Sir Lauder Brunton has recommended cal- 
ciiiin for getting amelioration of the heart-action. 
In recovery from pneumonia the amelioration of the 
ln‘;irt-action is of the greatest importance. So it was 
quite rational that the famous clinician and phar- 
macologist advised calcium for this purpose : in the 
first place, because it was pointed out by the work 
of Sydney Ringer that calcium is absolutely necessary 
for the heart-function, and, on the other hand, 
Langendorff and Hueck had found that by the injec- 
tion of calcium into the circulation of a cat the action 
of the heart was considerably strengthened. 

Sometimes it happens that during surgical opera- 
tions the heart-beat is stopped by the inhalation of 
chloroform. The idea occurred to me that in this 


plasticity to a modification in the aggregation of the 
colloid-protoplasm-particle as a consequence of the 
electric charge caused by the entering of a number of 
bi-valent calcium ions into the cells. This explana- 
tion, however, can scarcely be the correct one here; for 
experiment shows that other bi-valent kations, namely, 
barium, strontium, and magnesium, do not augment 
the amoeboid motion, t.e. of phagocytosis and chemo- 
taxis. It must be assumed, then, that the action of 
calcium in this case is based upon a hitherto unknown 
specific biochemical property of this metal. 

(2) Influence of Iodoform on Phagocytosis, 

Everyone knows that for the last thirty years iodo- 
form has been successfully applied in the treatment of 
wounds and chronic inflammations. At first it was 
thought that this favourable effect was based upon 
an antiseptic action, but the idea was relinquished 
when it was found that lower organisms develop fully 
in a medium containing iodoform. Then other hypo- 
theses were suggested, which need not be dwelt on. 
They are founded mainly on iodine being split^ off. 
None of these have proved satisfactory suggestions. 
For reasons unnecessary to state here, we have raised 
the question whether the favourable effect of iodoform 
on local infections may be due to the stimulating 
effect of this substance on phagocytosis. To answ^ 
this question iodoform solutions of different concen- 
trations in a common salt solution of 0-9 per cent, 
were prepared and mixed with a thick suspension of 
white blood-corpuscles. After having added carbon 
particles, the mixtures were left to themselves for 
naif an hour in an incubator at 37® C., and then 
cooled down. Finally, microscopic preparations were 
made and examined to determine wnat percentage of 
the total number of white blood-corpuscics had taken 
up carbon particles. The following table contains the 
results of the experiment. 

Concentration of Iodoform Solutions in which the 
Effect on Phagocytosis is still perceptible. 


case calcium might be able to be of good service. 
Therefore I tried to improve the heart-action by intra- 
vi noiis injection of calcium in animals, which had 
been given purposely too much of the anajsthetic. I 
had no success; so I began to doubt whether calcium 
\Nns really capable of stimulating even the normal 
heart. In a number of experiments I made I found 
that injection of calcium had no effect on the heart- 
hc.'it of a normal animal. Studying the original 
^article of Langendorff with renewed attention, I saw 
that he had ^ performed only one experiment. His 
great reputation had given his assertion general 
acceptance,^ and so it had become a fact in the litera- 
ture. Obviously the amount of calcium in the normal 
blood-scrum provides already just the optimum quan- 
tity for the heart function. 

Thus this favourable effect of calcium in pneumonia 
^not being explained by the influence of calcium on 
the heart, we had to look for another reason. It was 
therefore most natural to remember the stimulating 
action of the calcium on phagocytes, which in pneu- 
monia play such a preponderant part. 

My second argument for the probability that calcium 
IS of importance in infectious diseases is this : labourers 
in lifne-kilns do^t tuberculosis;. in Holland these 

workmen coy^ anv wei|n4 they t^We with lime. 

The significance M ctotelfen »as'*to some time oast 
been occupying the spedaf. Attention of bic^istS^d 
Pathologists in an degi^ef. 

oj It further now, and of the <;ause * j^omoting 

of the activity of the phagocytdis in pbago^osis 'and' . 
S^”®>^iotaxis by calcium, onlyVto make, ohe remark. 
We might be inclined to attrmute the increase of the ' 


Percentage of Ieucoc3rte!» 
Fluids having taken up carbon 

Per cent. 

X 100=44 I 

^ 3**^ 1.4^ I 

of o- 9 V^'r cent.) 1 15^ ^ ioo= 437 j 


500,000 


„ 2,000,000 


„ 5 , 000,000 
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-‘xico= 58 " 6 ^ 

I iodoform to 100,000 NaCl o 9 percent.-; t $S '2 

500,000 „ „ ^‘‘4 

I „ 2,000,000 Ua 

100=46*9! 

I „ 5,000,000 I®** -47 

This table shows that, in the pure salt solution, of 
the 388 examined leucocytes 171 have taken up carbon, 
i.e. 44 per cent. In a parallel experiment the per- 
centage was 43*7 per cent. Thus the average was 
43*8 per cent. In the salt solution containing iodo- 
lorm in a proportion i gr. iodoform to 100000 gr. 
•NaCl solution, the percentage in two parallel experi-* 
ments was 58*6 and 59-9; average 58-2 per cent. 
Evidently the iodoform promoted phagocytosis. 

These and other parallel experiments illustrate also 
the exactitude of the method. As a matter of course, ^ 
control experiments have been made in all caSes. 
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Further, it appears that a weaker solution of iodoform 
(i : 500,000) yields a still higher phagocytosis ^61*4 per 
oent.l. The explanation of this phenomenon will after- 
wards be given. It is seen that in still weaker concen- 
trations the phagocytosis is diminished, but even in a 
solution of I iodoform to 5,000,000 salt solution, the 
promoting effect of iodoform is still perceptible, for 
It is 47-1 per cent, whereas in a pure NaCl solution it 
was 4(44+437) =43*9 per cent 

The favouring effect of iodoform is still more 
evident when the leucocytes are placed for several 
hours in a pure NaCl solution. Then the phago- 
cytosis falls to a considerable extent. Sometimes the 
phagocytes are quite paralysed. The addition of iodo- 
form in a concentration i : 5,000,000 then raises the 
phagocytic power by 30 per cent, or more. Thus there 
IS no doubt that i^oform is able to promote phago- 
cytosis. Is it the iodine or the iodoform as such? 
\Ve have found that iodine is noxious in a high degree. 
We must conclude, therefore, that iodoform as such 
causes the increase of the phagocytic power. 

The question now suggests itself ; How can the 
favourable effect of iodoform be explained? It may be 
accepted from numerous investigations that the outer 
layer of the cells consists of a fatty substance, a so- 
called lipoid membrane. Now iodoform is soluble in 
fat, and it is quite obvious that such a membrane 
will grow^ more soft and more flexible after having 
absorbed iodofotin, and that consequently the plas- 
tic!^ and mobility will be facilitated. 

If this interpretation be correct, then other sub- 
stances soluble in fat, such as chloroform, chloral, 
alcohol, benzine, camphor, fatty acids (propionic, 
butyric, acids) should affect phagocytosis in a similar 
way. This is found to be invariably the case. 

(3) Effect of Chloroform, Alcohol, Camphor, Benzine, 
and other Substances Soluble in Fat on Phagocytosis. 

I shall not give an account of all our experiments 
made in this direction. I only give as an example an 
experiment with chloroform, from which one can at 
once get an idea as to the exactitude of the method. 
It was soon found that dilutions i ; 2000, i : 6000, and 
also I ; 10,000 paralysed the phagocytes. The follow, 
ing table contains some experiments with weaker 
solutions : — 


Effect of Chloroform on Phagocytosis. 

Fluids 


NaCl 0*9 per cent. 

Chloroform i : 20, coo .. 

,, I : 100,000... 

1 : 500,000... 

,, I : 5,000,000 


Percentage of leucocytes 
having taken up carbon 
Per cent. 


40-9 



50-3 


60-3 


J 

"I 


370 

g|x 100=43-61 
208, 


661 


X 100=45 


44 3 


From * this table it appears that chloroform 
I : 20,000 raises ithe pBagocytosis power from 40-9 
per’ cent, to 50*3 per cent. ; further, that phagocytosis 
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is considerably increased by chloroform i : 100,000, in * 
which case it rises to 60*5 per cent. Evidently in the 
chloroform-solution i : 20,000 the paralysing influence 
also makes itself felt. In a dilution of i : 500,000 the 
favourable effect remains to about the same extent 
as in 1 : 100,000, and finally in a solution of i chloro- 
form to 5,000,000 NaCl-solution, this favourable effect 
is still visible, though slight. 

Similar results were obtained with benzine, camphor, 
turpentine, alcohol, chloral, fatty acids (propionic and * 
butyric), and also Peruvian balsam. These all, without 
exception, promoted phagocytosis. Hence our hypo- 
thesis for explaining the effect of iodoform was fully 
confirmed. Another strong support to our hypothesis 
was obtained by comparing the concentrations of the 
named substances which were able to increase phago- 
cytosis. It appeared that the relation between these 
concentrations corresponded with that existing between 
the solubility of these substances in fat. 

Further, all the substances applied in very small 
doses showed a stimulating effect, but paralysed when 
given in greater quantities. This can be explained by 
distinguishing two factors. First, slight quantities of 
the substance by dissolving in the outer layer of the 
cell weaken it and increase the plasticity and mobiljty. t 
Then, greater quantities having entered the cell, a 
second factor, the paralysing effect on the protoplasm, 
comes into play. As the amount of .jchloroform is 
increased, the paralysing effect gets the precedence 
and no carbon at all is taken up. 

4. Other Phenomena seen in the Light of the . 

Foregoing Facts. 

The effect of fat-dissolving substances on phagocytes 
throws a new light on several facts which were until 
now for thte most part entirely unexplained. In the 
first place, we may refer to the power of turpentine 
to cause local exudations, and the favourable effect of 
a subcutaneous injection of the same substance in the 
treatment of pneumonia with horses and of mastitis 
with cows, which for some time has been practised 
with great success in France, Denmark, and Holland. 
Experiments made by us in this direction have shown 
that there is much reason to attribute this effect to 
very small quantities of turpentine dissolving in the 
lymph of tissue-spaces and afterwards entering the 
bloc^ circulation and promoting the phagocytic power 
of the phagocytes in lung and udder. 

In the same way we can explain the marked effect 
of camphor-treatment in inflammatory processes of 
the uterus and its adnexa, an effect not understood 
hitherto. Then there is the great effect of covering 
infected wounds with ** balsam of Peru,” the thera- 
peutic value of inhalation of turpentine-vapour in 
tuberculous and other infectious processes in the 
respiratory organs. 

In all these cases a stimulating action on the phago- 
cytes, and probably also on other cells (granulation- 
cells), which play a part in the healing process, may 
come into play. Yet more becomes clear to us from , 
the above researches. 

It is well known that various n^cotics applied in 
smaller doses have a stimulating effect and paralyse in 
greater quantities. Engelmann observed this many 
years ago on ciliated cells, but he did not try to 
explain it. Also as regards the nervous system we 
know with rei^ard to chloroform and ether that, when 
administered, they, first cause excitement and after- 
wards insensibility. So far as. we know, this contrast 
has never been explained, but when viewed in connec- 
tion with our experiments, the phenomenon becomes 
clear. In the beginning of narcosis only small quan- 
tities have entered into the nerve cells. The conse- 
quence is a softening iq the first place of the outer 
layer. This weakened state of the cells produces an 
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increase of activity famoeboid motion?). Later, when 
a greater amount ot the substance has been taken in, 
the paralysing effect gets the upper hand. With 
alcohol the same experience is well known. 

In following this point we are led to think of the 
remarkable influence of a sojourn in high mountain 
regions, on metabolism, on sleep, and on the state of 
the mind. The cause is entirely unknown. It has. 
been proved that these phenomena are not due to the 
height as such, for in balloons they do not occur, nor 
are they found in high mountain regions, but when 
examining where they arc observed, we find that it is 
in the neighbourhood of coniferous woods. So we 
arc inclined to think that it is due to the stimulating 
effect of the odour of resin (flirpentines, etc.) on the 
nerve-cells. 

Prof. Sherrington and Miss Sowton, in their 
studies on the dosage of the mammalian heart by 
fhloroform, found that, especially with greater 
amounts of the drug, it was usual for the first effect 
of the administration to be a distinct though slight 
increase in amplitude of the contractions. After 
.'(‘ssation of the adffinistration of the drug in moderate 
lose, it was not unusual before the recovery of the 

for the heart to pass over for a short time intg a 
condition of super-activity. These phenomena suggest 
an irritative excitatory effect of small doses of the 
aubstance on muscle or nerve-fibn^s (or both) of the 
heart. These results agree with those previously 
obtained by Prof. A. D. W’allcr in his experiments 
with the isolated nerve. 

There are experiments also with other organs which 
may be considered in the same light. Thus Prof. J. 
Loeb discovered that substances dissolving fat have 
the power of rendering possible the parthenogenetic 
development of eggs. Now wc may imagine, with 
Loeb, that the substance dissolves in a lipoid of the 
outer layer of the egg, thus giving rise to the forma- 
tit/ii of a fertilising membrane. We think we may 
safely go one step further and assume that it is owing 
to the weakening of the membrane that the movement 
of the protoplasm underlying every cell division mani- 
fests itself. This view is confirmed by the observa- 
tion of Prof. R. S. Lillie, who saw also that by a 
short transitory raising of the temperature in the 
•-•ggs of starfishes a typical fertilising membrane may 
be formed, which formation is followed by the develop- 
ni(‘nt of part of the eggs into larvae. J. Loeb was 
able to confirm this for Medusae. 

After consideration of the foregoing facts and sug- 
gestions, wc were inclined'to think that the stimulating 
effect of traces of substances which dissolve fat on 
the activity of cells is a widespread phenomenon. 
Hence we have investigated whether this influence 
might also be seen in plant-cells. To do so, we chose 
the germination of seeds, a process in which a con- 
siderable, division and growth of cells manifests itself. 
I'he seeds we chose were grains of wheat, and for 
the fat-solvent we took chloroform. With chloroform, 

I part to 100,000, an important acceleration in the 
germination was observed; chloroform i to looo, on 
the contrary,' impaired the germination, evukntly 
because a second factor made itself felt, viz. paralysis 
^f the protoplasm. Later I heard that in practice the 
i^rowth of snowdrops is promoted by ether. In recent 
times Chiari succeeded in forcing blossoms to a con- 
siderable extent by ether-vapour, and Mansfield the 
germination of pumpkin-seeds by vapour of alcohol 
^nd ether. 

*nence it is clear that the observations on phago- 
-ytosis deserve our attention .on general grounds as 
Bvell as* special. ^ We do not at all mean to say that. 
^11 substances dissolving fat have the same effect on 
iells of all kinds; far from it. I would emphasise 
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that, in order to be brief and to avoid complexity of 
detail, 1 have here presented the matter somewhat 
simpler than it really is. Nor have all the suggestions 
here made towards explaining facts regarding other 
cells than phagocytes been actually proved. Without 
hypothesis, science cannot progress. Fortunately we 
need not stay in error for long, for we can always 
appeal to the supreme- judge, experiment. 

This account of results and views, the fruit of some 
years* work with several collaborators (Hekma, de 
Haan, etc.),* being of necessity incomplete, I have 
attempted to select what may specially interest the 
general scientific reader. 

We arc continuing our study of the biology of 
phagocytes, and each day we become more convinced 
of their excellence as a simple object, for the study 
of problems of a general biochemical nature, and for 
some of practical interest as well. 

H. J. Hamburger. 


IRELAND'S INDUSTRIAL OPPOR- 
TUNITIES. 

A LECTURE delivered in April last before the In- 
surance Institute of Ireland by Mr. George 
Fletcher, the assistant secretary of technical ipstruc- 
tion, and recently issued in pamphlet form, deserves 
the serious attention of all well-wishers of Ireland. 
We have in Ireland a population little more tban half 
of what it was in 1841, and which is now annually 
depleted by emigration to such an extent that any 
increase in its population is well-nigh impossible* 

It is obviously, therefore, of the highest tbssible 
importance to tne well-being, not merdy of .Ireland, 
but also of the kingdom generally, that means should 
be taken to ensure the utmost development alike in 
agriciilturc as in manufactured products, since it is 
now clearly realised that it is only by a combination 
of both that the well-being of Ireland can be firmly 
established. 

The Department of Agriculture and Technical In- 
struction established in 1899, mainly through the 
strenuous efforts of Sir Horace Plunket, the first vice- 
president, has done much for the promotion of agri- 
culture and its products and of manufacturing industry. 
Improved methods have been introduced into farming, 
fishery, and industrial operations, especially in the 
latter case by the encouragement of cottage industries, 
with a view to find employment for the rural popula- 
tion in times and seasons not devoted to agricultural 
work, and with a view also to add to the interest of 
an otherwise monotonous life. 

Large sums have been spent as a result of local and 
Governmental effort in the promotion of technical 
education, with the result that now practically all over 
Ireland facilities f exist for the due training of the 
workers engaged in agricultural and industrial pur- 
suits. At the same time, the Department has per- 
sistently urged the necessity, if technical training is 
to be of any real value, of a better and more pervading 
system of elementary and secondary education upon 
which to found it, and also for the reason that it is 
desirable to widen b^ means of a sound general educa- 
tion the mental horizon of the people. 

Believing that no permanent good can fie ensured 
except by the co-operation of the people themselves, it 
has been the aim of the Department to encourage the 
,lormation of associations of farmers and manufac- 
turers, so as to secure a sense of solidarity and of 
common effort. 

2 A full account of the reaearchca ns fer m the year ceii hefbund in 
my monograph ** PhyMkelfach chemiache Unteraiichunfen Abcr'Phe^oiyten. 
Ihre Be 'entuiig vom nllgemein biologiscben und pit|hoIogiMhdh Gestchts- 
punkt." (Wie^baden : J. F. Bergmann, xgia.) 
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The example of Denmark has proved a potent influ- 
ence in the measures which have been taken to develop 
the agricultural resources and products of Ireland. 
The export value of eggs, butter, beef, mutton, pork, 
bacon, and hams from Ireland was in 1912 11,820,3562., 
but in 1913 we received from Denmark alone butter, 
eggs, and bacon to the value of nearly twenty-two 
millions sterling. 

It cannot be said that this huge difference in value 
is attributable to a better soil or climate, and, as a 
matter of fact, it is entirely due to the better education 
of the people, to a more scientific treatment of the 
soil and of the animals concerned, and to a stronger 
sense of the advantages of co-operative effort. It is 
clear that given these conditions, Ireland, with its 
much larger acreage and more productive soil, could 
raise for export the greater part of this importation 
of food products; and as with agriculture, so with 
the smaller factory and cottage industries. It is made 
clear in Mr. Fletcher’s address that there is abundant 
scope for their establishment and development, of 
which Belgium affords a striking and pregnant 
example, which the people of Ireland would do well 
to follow, and thus bring the small town and the 
countryside into close and harmonious relation. 

J. H. Reynolds. 


^ AEROPLANE STABILITY. 

^OME phases of fore-and-aft or longitudinal equili- 
brium in flying are discussed by Dr. Orville 
Wright in a recent publication of the Smithsonian 
Institution, entitled ‘‘Stability of Aeroplanes.” Al- 
though a beginner finds most difficulty in mastering 
j:he lateral control, it is his lack of knowledge of 
certain futures of the fore-and-aft equifibrium which 
h'.'ids to most of the serious accidents. 

in an ideal flying machine the centre of gravity 
would lie in the line of the centre of resistance to 
forward movement and also in the line of thrust, 
but in practice this is not always feasible, since the 
machine must be built to land safely as well as to 
lly. In Hying, a low centre of gravity— that is, one 
below the centre of support, causes an oscillating 
movement about the lateral axis like that of a pen- 
dulum. On the other hand, a high ctmtre of gravity 
tends to cause the machine to roll over in landing, 
and consequently a compromise is adopted. 

The two principal methods used in preserving fore- 
and-aft equilibrium have been the shifting of weight 
so as to keep the centre of gravity in line with the 
changing centre of lift, and the utilisation of auxiliary 
surfaces, known as elevators, to keep the centre of 
pressure in line with a fixed centre of gravity. The 
first method has been found impracticable on account 
of the impossibility of shifting large weights quickly 
enough, but the second is used in most of the modern 
flying machines. 

Flying machines of the latter type should have their 
auxiliary surfaces located in the front or rear as 
far as possible from the main bearing planes, because 
the greater the distance the greater is the leverage, 
and consequently the smaller the amount of surface 
required. No part of either the main surface or 
auxiliary surface should be exposed on their upper 
sides in a way to create a downward pressure for 
maintaining equilibrium. 

The downward pressure of air is used to some 
extent, however, on account of its adaptability, in pro- 
ducing more or less inherent stable aeroplanes. Dir. 
Wright describes an aeroplane in which equilibrium 
is nlaintained by an arrangement of surfaces so placed 
that when a current of air strikes one part of the 
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machine, creating a pressure that would tend to dis-' 
turb the equilibrium, the same current striking 
another part creates a balancing pressure in the oppo- 
site direction. This compensating or correcting pres- 
sure is secured without the mechanical movement of 
any part of the machine. While this system will 
control a machine to some extent, it depends so much 
on variation in course and speed as to reader it 
inadequate to meet the demands of a practical flying 
machine. 

In order to secure greater dynamic efficiency and 
greater manoeuvring ability, auxiliary surfaces 
mechanically operative are used in present flying 
machines instead of the practically fixed surfaces of 
the inherently stable type, but they depend to a 
greater extent upon the skill of the operator in keep- 
ing equilibrium. If the operator were able to ” feel ” 
exactly the angle at which his aeroplane meets the 
air, at least 90 cent, of all aeroplane accidents would 
be eliminated. Instruments for this purpose havd 
been produced, but they are not in general use. The 
average flier does not realise how dangerous it is to 
be ignorant, of this angle, nor docs he know when he 
is “stalling.” By “stalling” Dr. Wright means 
coming to rest in the air, or nearly so. .. 

The danger from “stalling” comes when the 
operator attemfJts to check the machine’s downward 
plunge by turning the main bearing surfaces to still 
greater angles of incidence, instead of pointing the 
machine downward, at a smaller angle of incidence, 
so that the speed can be recovered more quickly. 
Most of the serious accidents in flying occur, after 
long glides from considerable heights with the power 
reduced, when an attempt is made to bring the 
machine to a rpore level course several hundred feet 
in the air. The machine quickly loses its speed and 
becomes “stalled.” Those who have seen the novice 
make a “pancake” landing have seen the beginning 
of a case of “stalling” which might have been fatal 
had it taken place at a height of 100 or 200 ft. in 
the air. 

The greatest danger of flying comes from mis- 
judging the angle of incidence. If a uniform angle 
were maintained, there would be no difficulty in secur- 
ing fore-and-aft equilibrium. Experiments made 
during the past year or two have brought about a 
considerable advance in the development of automatic 
stability. A device described by Dr. Wright com- 
prises a small horizontal wind-vane so mounted on the 
machine as to ride edgewise to the wind when the 
machine is flying at the desired angle of incidence. 
In case the machine varies from the desired angle, 
the air will strike the vane on either its upper or 
lower side. The slightest movement of the vane in 
either direction brings into action a powerful mechan- 
ism for operating the continuing surfaces. If the 
wind strikes the vane on the underside the elevator 
is turned to cause the machine to point downward in 
front until the normal angle is restored, and if the 
air strikes the vane from above, an opposite action 
upon the elevator is produced. The author maintains 
that a machine so controlled is not liable to “stall- 
ing.” Another method for., maintaining fore-and-aft 
equilibrium utilises the force of gravity acting on a 
pendulum or tube of mercury, and a second employs 
the gyroscopic force of a rapidly revolving wheelT In 
both these systems, however, the angle of the 
machine is regulated .with reference to the horizontal, 
or some other determined plane, instead of the angle 
of the impinging air. Other faults render the pendu- 
lum and mercury tube useless in regulating fore-and- 
aft equilibrium, although the pendulum is found to be 
useful in regulating the lateral stability. 
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MINERAL INDUSTRY OF CANADA. 

^HE Canadian Department of Mines has issued, 

1 almost simultaneously, the annual report on the 
I mineral production of Canada during the calendar year 
1913 and the preliminary report on the mineral pro- 
duction of Canada during the calendar year 1914. 
Neithqp of these reports presents any feature .of out- 
standing interest, except that the effect of the war 
upon the mineral industry of Canada is here made 
'evident. The value of the output in 1913 showed an 
increase of 7-84 per cent, upon that of the previous 
year, whilst that for 1914 shows a decrease of 11 -8 per 
^oent. from that of 1913. It is, of course, not abso- 
' lutely clear that the decrease is wholly due to the war. 
For example, the silver production of Canada, which 
showed a slight decrease already in the former year, 
has fallen atout 16 per cent, in the latter year; the 
silver production is due in veiw great measure to the 
output of the Cobalt district, Ontario; in 1904, when 
the production of this district commenced, the annual 
- production of silver was 3J million ounces, whereas 
in 1910, when it reached its maximum, it was nearly 
thirty-three million ounces, and silver ranks second in 
L total value only to coal amongst the mineral products 
' ot Canada, having amounted to 14-4 per cent, of that 
total in 1913. Both the amount of silver and the 
grade of the ore got in the Cobalt district have shown 
a gradual decline of recent years, and there appear to 
be some reasons to suppose that the life of the mines 
in this district is not likely to be a long one. . A 
rrease in silver production might therefore have been 
expected normally, and it is quite possible that the 
part played by the European war in the recorded 
decrease is not an important one. Other decreases, 
such as those in coal, pig-iron, cement, and clay 
products, are, on the other hand, to be referred in all 
probability entirely to the war crisis.. The three 
former showed substantial increases in 1913 over the 
previous year, and although the clay products fell off 
in value tn that year, this was due merely to a tem- 
porarily decreased demand for brick, owing to the un- 
favourable financial position, which seriously limited 
building operations in the Dominion. A careful study 
of (he two reports indicates no ground for supposing 
that the mineral industry of Canada is in other than 
a thoroughly sound condition, or that its expansion In 
the future will be unable to keep pace with any de- 
mands that may be made upon it. 

EXPLOSIVES. 

'T'HE Smithsonian Institution, Washington, has 
recently issued an article by Major Edward P. 
OTIern, of the Ordnance Department, U.S. Army, 
which deals with the composition, methods of employ- 
ment, and results obtained with explosives. 

The author divides explosives into three classes : 
progressive or propelling explosives, known as low 
.explosives; detonating explosives or high explosives; 
and detonators or fulminates. For all classes the 
effect of the explosion is dependent upon the quantity 
of gas and heat developed per unit of weight ana 
volume of the explosive, Ae rapidity of the reaction, 
and the character of the confinenient, if any, given 
the Explosive charge. The rapidity of reaction varies 
greatly with different explosive substances and with 
n'anner hi which the explosion is started. 

Black gunpowder, smokeless powder, and blade 
blasting powders, are known as low explosives, for 
c^ain of w)tidi; such as smokeless pbwder, the ex- 
plosion does not differ in principle from the ^burning 
Of a^ pic^ of wood or other combustible. The com- 
bustion is very rapid, but is a surface action pfO- 
®^mg from layer to layer until the grain is 
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consumed. Such materials are known as low or pro- 
gressive explosives, although the total power developed 
through the combustion of a unit weight may be very 
great, and would be destructive unless properly con- 
trolled. 

In high explosives, such as dynamite, nitro- 
glycerin, gun-cotton, some blasting powders, and 
most of the permissible explosives ** approved by tho 
U.S. Bureau of Mines for use in mines where gas 
explosions are liable to occur, the progress of the 
explosive reaction is not by burning from layer to 
layer, but the breaking up of the initial molecules 
gives rise to an explosive wave which is transmitted 
with great velodty in all directions throughout the 
mass, and causes its almost instantaneous conversion 
into gas. The velocity of propagation of the deton- 
ating wave has been determined for some niaterials 
to be more than 20,000 ft. per second, or approxi- 
mately four miles per second; this form of material 
is used ^ in shells and for bursting purposes. The 
progressive emission of a gas from a low explosive, 
such as burning gunpowder, produces a pushing effect 
upon a projectile, whereas the sudden conversion of 
an equal weight of material into gas, as would happen 
with a high explosive such as dynamite or nitro- 
glycerin, would develop such high pressure and shat- 
tering effect as to rupture the gun. 

The action of fulminates is much more brusque and 
powerful than that of the high explosives. Since they 
can be detonated by shock or the application^ of huat, 
they are used in primers and fuses to start action in' 
both low and high explosives. The most important 
is fulminate of mercuiVf >. which produces a pressure 
of about i|8,ooo atmospheres. 

At no time in the history of the world have explo- 
sives played such an important part in deciding the 
destiny of nations as they are. playing to-day in the 
prosecution of the present war. Their extensive 
use in the mighty engines of destruction, such as the 
submarine mine, the torpedo, and' in projectiles thrown 
from cannon to great distances with marvellous 
accuracy, is resulting in loss of life and destruction of 
property on an unprecedented scale. 

loginning with black powder, the earliest record 
of which in actual war was in«the fourteenth century, 
the author follows the development of powder through 
its early stages of brown powder to the two principal 
forms of smokeless powder for military purposes — 
nitro-cellulose and nitro-glycerin — stating that the use 
is quite evehly divided ; the U.S. Army and Navy, the 
French Army and Navy, and the Germany Army using 
the former, and the British Army and Navy and the 
German Navy using the latter. He then gives much 
detailed, information concerning the manufacture, life, 
source of supply, and tests of smokeless powder manu- 
factured from nitro-cellulose or gun-cotton. Follow- 
ing which, subjects relating to life of guns, bursting 
charges for projectiles, armour-piercing projectiles, 
high explosive shells, shrapnel, fuses, aeroplane bombs, 
means of igniting explosives, mines, tori)edoes, and 
the storage and shipment of explosives in the United 
States are discussed. 


THE BONAPARTE FUND FOR THE 
YEAR 1915* 

n^HE committee appointed to consider the requests 
A for assistance from this fund have examined 
tw^ty applications, and made the following proposals,* 
wnich were accept^ by the Academy 
3000 francs to Auguste Lameere, professor at .the 
University of Brussels, to assist him to continue his 
researches at the zoological station of koscoff. ' ^ 

4000 francs to M. Le Morvan, assistant astronomer 
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at the Paris Observatory, for the publication of the 
photographic and systematic chart of the moon. 

2000 francs to Paul Vayssi^re, to assist him in 
the continuation of his researches on cochineal insects. 

3000 francs to M. de Zeltncr, as a contribution to 
an expedition he proposes to make in the Sudanese 
Sahara, more particularly in the Air massif. 

2500 francs to L. Bordas, to aid in his investiga- 
tions relating to insects which attack forest trees, and 
more especially of those species now causing great 
damage in the woods of the Central Plateau and the 
west of France. 

3000 francs to Joseph Bouget, for realising his 
cultural experiments on a larger scale, with reference 
to the afforestation and improvement of pastures in 
the Pyrenees. 

3000 francs to Henry Devaux, for the continuation 
of his researches on the cultivation of plants in arid 
or semi-desert regions. 

^ 2000 francs to Victor Piraud, to enable him to con- 
tinue his studies on the fauna of torrents and Alpine 
lakes, particularly at high altitudes. 

2000 francs to M. Tiffeneau, for the continuation 
of his studies on the phenomena of molecular transposi- 
tion in organic chemistry. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — ^The following awards at Newnham 
College have been made : — ^An associates* fellowship 
of 100/. for three years, tenable from October, 1915, 
to Miss Ruth^ Holden, who proposes to continue her 
work in ^ fossil botany ; a Mary Ewart travelling 
scholarship of 30oi., divided between Miss H. J. Hartle 
and Miss M. N. L. Taylor; the Mary Ewart scholar- 
ship of looZ. for three years to Miss K. M. Tillyard; the 
Marion Kennedy studentship of lool. to Miss E. E. H. 
Welsford; the Gilchrist studentship of lool. to Miss 
C. Stoney; a Bathurst studentship of 75I. to Miss 
M. W. jepps; the Harkness studentship of 70I. to 
Miss E. ^ W. Gardner; the Arthur Hugh Clough 
scholarship to Miss P. M. Sargent. 

Leeds. — The William Walker scholarship, of the 
annual value of goL, for the scientific study of leather 
with a view to its subsequent application to industrial 
development, and the William Walker exhibition for 
instruction in the technology of coal and its by- 
products, are announced. The endowments have been 
founded in memory of the , late William Walker, of 
Whitehaven, by his widow and two sons, who have 
placed 4500/. in trust for the purpose. 

The Institution of Naval Architects* scholarship, 
Vhlue tool, per annum, and, subject to the regulations 
governing the same, tenable for three years, has been 
awarded to T. S. D. Collins. 

Mr. G. H. Shull, of the staff of the Station for 
Experimental Evolution, Cold Spring Harbour, Long 
Island, has been appointed professor of botany and 
genetics at Princeton University, Princeton, New 
Jersey. 

The issue of the Lancet for August 28 is the 
“Students* Number,** devoted almost entirely to in- 
formation respecting the medical examining bodies 
and the courses of instruction given in the various 
medical schools and colleges of the United Kingdom. 

' The following appointments to the Indian Eduiritk* 
tional Service have been made by the Secretary of 
State for India : — Mr. Harold Tinker, professor at 
the Training College, Allahabad; Mr. G. H. Geach, 
< principal of the Training College, Peshawar; Mr. W. 
Saunders, professor of chemistry in the Civil Engineer- 
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ing College, . Sibpur, Bengal ; Miss E. £. Spencer, ' 
inspectress of schools in the United Provinces., 

An examination in biological chemistry, bacteriology, 
fermentation, and enzyme action will be held in con- 
nection with the Institute jof Chemistry, beginning on 
October 18. The list of candidates will close on Sep- 
tember 14. An examination inT chemical techjiology 
will be held in October, but the actual date will be 
announced later. Notification from intending candi- 
dates must be received by September 14. 

We are informed that Mr. E. Lovett, who has 
formed a collection of children’s toys, playthings, and 
games, has presented the collection to the Borough 
Council of Stepney, and that it is to be exhibited at 
the Whitechapel Museum. It will be arranged in ten 
sections, viz., locomotion and transport, dolls, animals, 
habitations, farming and agriculture, mining, manu- 
factures and commerce, the household, playthings, 
games, sundries, i.e. toys and games of antiquity;' 
toys made of natural objects, such as shell, bone, 
stone, nuts, etc. 

The Department of Agriculture and Technical In- 
struction for Ireland has issued a number of pamphlets 
in preparation for the work of the coming academic 
year. These include the “Programme for Technical 
Schools and Classes,** in which it is pointed out that 
the regulations for technical schools and classes which 
were in op>eration during the session 1914-15 will con- 
tinue in force during the session 1915-16. The “ Pro- 
gramme of Experimental Science, Drawing, Manual 
instruction, and Domestic Economy for Day Secondary 
Schools** has undergone no alteration, and the work 
next year will follow on the lines previously laid 
down. The “ Special Course in Experimental Science : 
Physiology and Hygiene ** has been revised. 

The Education Committee of the Staffordshire 
County Council has issued its “Directory for Higher 
Education, 1915-16.’* The directory contains the regu- 
lations of the committee and details of schemes in 
operation throughout the administrative county. 
Owing to the necessity of publication before the com- 
mencement of the new session it has not been possible 
to make final arrangements with regard to some of 
the classes, and, as the directory points out, some 
readjustments and alteration's may be necessary later. 
One or two typical instances of the thoroughness 
with which the committee has provided for the needs 
of the county in higher education may be given. On 
account of differences of character between the North 
and South Staffordshire coalfields, and for other 
reasons, separate schemes of instruction in mining 
have been worked out for the two districts. Such 
instruction in the North Staffordshire coalfield is pro- 
vided by the County Education Committee and the 
Education Committee of Stoke-on-Trent working in 
co-operation. The principal centre at which instruc- 
tion is given is the Central School of Science and 
Technology, Stoke-on-Trent, This is a specialised - 
school adapted to the needs of ixitting and mining, 
the principal industries of the district, and equipped 
for the study of the technology of these industries 
up to the most advanced grade. In South Stafford- 
shire a general scheme ^ of instruction in mining is 
designed to extend over six years, and classes in 
connection with it are held at several centres. At the 
new County Metallurgical and Engineering Institute, 
Wednesbury, theoretical and practical classes are held 
in metallurgy, ‘ iron and steel manufacture, and spb- 
jects related to engineering. Other branches of tech- 
nological science in which special facilities have been 
provided are : — Pottcfy and porcelain manufacture, 
boot and shoe manufacture^ silk manufacture, and 
horticultural and smaller agricultural industries. 
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SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciencei, A^ust 23.— M. Ed. Perrier in 
the chair. — G. Humbert : Tne reduction of the forms of 
fHermite in an imaginary, quadratic body.— MM. 

" Costantln and Bole : Three types of commercial vanilla 
Lof Tahiti. Since three-fifths of the world’s production 
vanilla comes from the French colonies, the ques- 
tion of its culture is worthy of investigation. The* 
fruit from Mexico and Reunion is superior to that of 
the Tahiti type. In the present note a comparison is 
made between the types of vanilla known under the 
,jiames of Mexico, Tahiti, and Tiarei, and some prac- 
^ical suggestions are made for cultivation. — Paul 
Vulllemin : The staminal origin of the p^rigon of the 
Liliacese ; proofs furnished by the flowers of Hemero- 
callis.- E. F. Perreau : An electro-vibrator worked with 
interrupted currents. Previous types of this instru- 
Mient, used in surgical work, have been worked with 
an alternating current, but an interrupted continuous 
current may be also used with advantage. Details of 
, the arrangement are given, which, for the detection 
■of non-magnetic bodies, is superior to the original 
iiis^trurnent. — Daniel Berthelot : The co-volume of the 
i^.iscs disengaged by explosive materials. The co- 
! volume h, in the equation 6) = RT, is usually 
taken as 0 001 in calculations relating to explosives. 
It is now shown that this only holds for gases the 
critical temperature of which is sensibly equal to four 
times the critical pressure. — M. Ouilbaud : An apparatus 
for the photolysis of powders. — J. Hepelin : The Creta- 
ceous age (Begudian) of the detritic layers of Logis de 
Nans (Var). — ^^Henry Hubert ; Subterranean waters in 
western Africa. A chart of Senegal is given showing 
the depths of the underground water. — Jules Amur ; 
Arthrodynamometric measurements. H, Vincent : 
lyphoid toxin and the production of a specific serum 
against typhoid fever. A study of the conditions for 
obtaining cultures of high toxic power. 

Washington, D.C. 

National Academy of Sciencea, August 15 (Proceedings 
No. 8, vol. i.). — ^J. Loeb ; WeW’s law and antagon- 
istic salt action. The author had shown that the ratio 
ol the concentrations of antagonistic ions must remain 
within certain limits for the normal functioning of an 
organism. It is here shown that these limits remain 
approximately constant as the concentration of one of 
the ions is changed.— E. L. Nichols and H. L. Howes ; 
The polarised fluorescence of .ammonium uranyl 
chloride. The remarkable fluorescence spectrum of this 
salt is described in considerable detail, observations 
being made at +20® C. and —185® C. — ^T. Michclson ; 
The linguistic classification of Potawatomi. By study 

P of the so-called verbal pronouns, which afford most 
sritisfactory^ classiflcatory criteria, it is shown that 
Potawatomi belongs to the Ojibwa group of Central 
Algonquian dialects. — Shapley and Martha Betz 
bha^cy : The light curve of XX. Cygni as a contribu- 
to the study of Cepheid variation. The form of the 
maximum of brightness in XX. Cygni is variable from 
period to period, and thus suggests the hypothesis that 
the periodic light and spectrum variations in this and 
other Cepheid variables should be ascribe to internal 
vibrations producing irregularities in luminosity in- 
double-star phenomena. -MI?. B. Davcoport : 

1 he feebly inhibited. Ill,— Inheritance of tempera- 
ment, with special reference to twins and suicides. A 
statistical study on^ eighty-nine family histories, aflbrd<> 
147 matings, leads to the conclusion that tempera- 
njent is inherited as though .there were in the germ 
piasni^ & factor E, which induces the more or less 
periodic occumnee of an excited condition and its 
absence, e, which results in a calmness; also a factor 
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C which makes for normal cheerfulness and its 
absence, which permits a more or less periodic depres- 
sion, the factors behaving as though in different 
chromosomes, so that they are inherited independently. 
— H. Shapley ; Second-type stars of low mean density. 
Because of its bearing on the question of the order of 
stellar evolution, the density of stars of the second 
spectral type is discussed from the point of view of- 
the dependability of the observational and theoretical 
work that is the basis of the derivation of occasional 
extremely low values. — VJ. H. Brown and Louise 
Pearce : The pathological action of arsenicals upon the 
adrenals. That arsenicals of diverse chemical consti- 
tution exert pronounced pathological action upon the 
adrenals has not been generally recognised. It appears 
from these observations that the adrenotropic action 
of- arsenicals is one of the most constant and impor- 
tant features of arsenical intoxication, and it is sug- 
gested that therapeutic doses of some arsenicals may 
be found to produce definite stimulation of the adrenal 
glands. — Louise Pearce and W. H. Brown ; Variations 
m the character and distribution of the renal lesions 
produced by compounds. Not all compounds of arsenic 
produce vUscular lesions; some are ca]>able of pro- 
ducing tubular nephritis; the difference in the patho- 
genic action being explainable only upon the basis of 
the chemical constitution of the different compounds 
of arsenic.— H. S. White : Seven points on a twisted 
cubic curve. If seven points on a twisted cubic be 
joined, two and two, by twenty-one fines, then any 
seven planes that contain these twenty-one fines wifi 
osculate a second cubic curve. 

Cape Town. 

Royal Society of South Africa, July 21. — Dr. L. 
P^ringuey, president, in the chqjr.— S. H. Haughton : 
Exhibition and description of ^ new type of fossil 
reptile from the Karroo. A somewhat incomplete 
skull, with associated limb-bones and vertebrae, trom 
the upper Tapinocephalus zone of the Beaufort West 
District were exhibited. The form seems to show 
affinities both with the Dinocephalia and the Gorgon- 
opsia. In the general form of the skutl and of the 
palate it recalls the Dinocephalia, although it is much 
smaller, and its maxillary and premaxillary teeth are 
herbivorous, like those of Tapinocephalus and other 
forms; but in the possession of a few small palate 
teeth, in the vertical occipital plate, the shallowness 
of the basicranium and some other features it recalls 
the C^rgonopsia. The form occurs in beds which con- 
tain members of both groups, although the larger 
Dinocephalia of lower horizons seem to have given 
place to smaller forms. Watson has contended that 
these two groups have arisen from a not very far 
distant common ancestor; and although this form 
cannot be looked upon as ancestral, it throws some 
further light on the relationships between the two 
groups. — K. H. Barnard : Conus shells illustrating 
variation in markings. A series of shells was ex- 
hibited, showing gradation in the pigment from a 
condition in which the coloration is strongly marked 
to that in which the shells are practically colourless. 
The question of the origin of the pigment in its 
relation to the environment and heredity of the 
mollusc was discussed. — S. J. v. d., Lingen : (i) Simple 
apparatus for finding “G**; (2) simple apparatus for 
standardising a given vibrator. Apparatus was de- 
scribed the use or which does not involve assumptions 
of.dynamical quantities that^he student cannot deter-b 
rnme for himself, and wju^ is adapted to give him 
some definite idea aboufme acceleration of a freely 
falling body. A piece of apparatus was also described 
by which velocities and accelerations of trollejrs,* etc., 
can be determined without the need of assuming the*** 
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timo of vibration of some vibrator. — K. E. Halm ; 
Astronomical photometry. An account was given 
of a method which claims to derive from 
the measured diameters of the star discs on 
a photographic plate the brightness or “ mag- 
nitude ** of any star on a self-consistent t)asis. The 
work is founded on the examination of the properties 
of the photographic plate in the light of experiments 
made by Abney and Kron. The results obtained for 
the stars of the Cape astrographic zones demonstrate 
a perfect agreement of the C^e system with the 
Harvard photographic system. Comparisons between 
the photographic and visual magnitudes lead to the 
conclusion, also in agreement with the Harvard re- 
sults, that the “ colour ** of the stars is a function of 
their brightness, faint stars being slightly redder than 
bright stars. This fact is tentatively attributed to the 
existence of absorbing matter in space. The pheno- 
menon is emphasised in the regions of the galaxy. It 
is also found that, on the average, stars are actinic- 
ally brighter in the Milky Way than in other regions. 
— W. A. Jolly : The electromotive changes accompany- 
ing activity in the mammalian ureter. — 1 . B. Pole 
Evans : A new aloe from Swaziland. A new 

species of aloe, found in Swaziland by Mr. 

R. A. Davis in June, 1914, was described and 
named Aloe suprafoliata. It may bo recognised by 
its distichous leaves, which are rigid, somow’hat fleshy, 
and patent or gracefully recurved. The flower spike 
is slender, unbranched, and beans \rather loosely- 
attached rose doree flowers. The plants are usually 
found on the tops of quartzite kopjes, and have been 
found at Stegi, Lebombo Range, and Forbes Reef. 

Calcutta. 

Asiatic Society of Bengal, August 4.— S. C. Mltra ; 
North Indian charrns for securing immunity from the 
virus of scorpion-sting. Charms which are popularly 
supposed to render the user thereof either invulnerable 
to the stings of scorpions or immune from their virus, 
e,g, (i) By the repetition of certain passages of the 
Koran ; (2) by performing the fire-walking ceremony 
known as Dam maddr; and (3) by carrying about 
one’s person the medicinal plant known as the Cbir- 
chira (Achyranthes aspera). The author also described 
the preparation and discussed the origin of a curious 
(X)gnate charm whereby a practitioner acquires the 
power to cure scorpion slings, after rubbing with his 
hands, while he is in a blindfolded state, the blossoms 
of a mango tree. — I. H. Burklll : The 1 'erai Forests 
between the Gandak and the Tista. — Dr. N. Annandale : 
The origin and distribution of the fauna of the Lake 
Tiberias. The aquatic fauna of the Jordan river- 
system, and in particular that of the Lake of Tiberias, 
consists mainly of species belonging to Palaearctic 
genera, and ^closely allied to, if not identical with, 
forms from eastern Europe or from the Euphrates 
Valley. Jhere are, however, a certain number of 
ammqjs that are Ethiopian either in genus or species. 
If is a remarkable fact that the distinctly Ethiopian 
forms arc all fish. There are a considerable number 
of endemic species in the Lake of Tiberias, but none 
of them are very highly specialised. The only endemic 
genus is the sponge Cortispongilla. The presence of 
African fish can only be explained by a former connec- 
tion through the south of the system with the “ Ery- 
thraean River ” of Gregory, which received a tributary 
from Central Africa. The fish of African origin all 
bojong to families and genera that are particularly 
suited to survive unfavourable conditions. The view 
is put forward , that they have been able to survive 
great changes of salinity in the water of different parts 
of the Jordan system, while any African invertebrates 
> that may have made their way into it have perished, 
with the possible exception of a few very widely dis- 
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tributed moUusca (such as Melania tUberculata) and 
other forms that exist in tropical Asia as well as in 
Africa. — S. C. BanerJI-: A botanical curio. A huge 
epiphytic Ficus hengalensis, L., on a tall Borassus 
flaheiiifer, L., is to be fqund in the village Bara on 
the way to Pathrole from Madhupur (Sonthal Par- * 
ganas). The two together appear to be a composite; 
tree. One-half of the height of the palm front the 
ground, excepting a small portion at the base, is com- 
pletely encased by the root of the fig. The persistence 
of the epiphytism is interesting. 
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THURSDAY, SEPTEMBER 9, 1915. 
SOLAR 'MYTHS. 

Sun Lore of All Ages. A Collection of Myths and 
Legends Concerning the Sun and Its Worship. 
By W. T. Olcott. Pp. xiii + 346. (New York 
and London : G. P. Putnam’s Sons, 1914.) 
Price 105. 6d. net. 

I N the preface it is staled that the author, during 
the compilation of a volume on “Star Lore 
of All Ages,” found a wealth of interesting 
material pertaining to the mythology and folk-lore 
' of the sun which seemed worth putting together 
in a separate volume, including the legends, tradi- 
tions and superstitions which all ages and nations 
have woven about the sun. 

> The author seems to have gathered his materials 
from a number of works on mythology and folk- 
lore, from which he frequently gives verbatim 
extracts. Outside this subject he does not appear 
to have made any special study of the general 
rise and progress of civilisation, as he sometimes 
makes curious mistakes. For instance, he tells us 
(p. 137) that Anaxagoras was put to death on 
account of his scientific opinions. But a worse 
fault is that no attempt is made to systematise the 
immense amount of legends and stories he has 
collected. The reader is repeatedly carried from 
India to North America, Ihence to Finland and vid 
Greece to Scandinavia and back again. And the 
author has not avoided the snare in which so 
many students of folk-lore have been caught, by 
making simply every myth, fable or tale he has 
met with into a solar myth, from Jack-the-Giant- 
Killer to Jonah, Cain, the Homeric poems, and 
so ad infinitum. Needless to say, this process 
often involves very far-fetched explanations. Thus 
the Royal Arms of England, “supported by the 
solar lion and the lunar unicorn,” are made to 
express solar worship. Wc do not quite know 
what to make of the following curious statement 
(P- 173) 

“ The resemblance between the lives of the Sun- 
God Phoebus Apollo and Jesus Christ, the central 
figure and Exemplar of the Christian religion, is 
striking. The circumstances of their birth were 
in many respects similar, in that they were born 
Pk obscurity. . . . For a while 

Phoftbus Apollo hid his greatness in a beggar’s 
garb. , . . This mode of existence was in every 
^y. similar to the life of Christ. . . . Although 
t^ Sun-God’s death at nightfall is ignominious, 
akin in this respect to the crucifixion, still it«s pre- 
dominant feature is one of glory, and the reappear- 
ance of the triumphant sun after death is in every 
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way tyj^al of thd rcsurrjection, thk$»portraying in 
a startlinghsanner thq completf^e^s of the analogy 
between the liv& of Christ and Apollo.” 

^ Has the author ever heard of Dupuis and his 
“ Origine de tous les culles ” ? Probably not, as 
he only quotes books written in the English lan- 
guage. But Dupuis in his voluminous work 
proved to his own satisfaction that the founder of 
the Christian religion had never existed : he was' 
only a solar myth, identical with Bacchus, Osiris, 
and Hercules. It is safer to be cautious in draw- 
ing parallels between fact and fiction and in look- 
ing everywhere for solar myths. But all the 
same, even a critical reader will find much to 
interest him in the accounts of sun-worship and 
sun-myths given in this volume, not least in the 
numerous extracts from the publications of the 
United States Bureau of Ethnology. The book is 
beautifully illustrated with thirty plates taken from 
paintings or giving views of sun temples and 
worship. 

POCKET ENCYCLOPAEDIAS 
OF PETROLEUM AND CHEMISTRY. 

(1) Petroleum Technologists Pocket-Book. By 
Sir Boverton Redwood, Bart., and Arthur W, 
Eastlake. Pp. xxiv + 454. (London : Charles 
Griilin and Co., Ltd., 1915.) Price Ss. 6d. 
net. 

(2) The Chemists' Year-Book, 1915. Edited by 
F. W. Atack. Two vols. Vol. i., pp. 354. 
Vol. ii., pp. 355--914. (London and Man- 
chester: Sherratt and Hughes, 1915.) Price 
105 . 6d. net. 

(i)nP'HE names of Sir Boverton Redwood and 
X Mr. Arthur W, Eastlake on the title- 
page of the “Petroleum Technologist’s Pocket- 
Book” would alone be an ample guarantee that 
thoroughness of treatment and completeness of 
content, would be found in its pages, and the 
work fully bears out the expectation arrived at. 
It is indeed a miniature edition of Sir Boverton 
Redwood’s monumental work on petroleum, and 
in its 454 pages of pocket-book size contains more 
useful information, tables, and data referring to 
every branch of the mineral oil industry than it 
would be thought possible could be got into a 
portable form. 

Starting with the origin and occurrence of 
petroleum in the earth’s crust and its geographical 
distribution, prospecting for petroleum is next 
dealt with, and much useful information is given 
as to licences, mining leases, and regulations in 
various parts of the world. 

C 
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Part ii. is geological^ and contains definitions of GEOGRAPHIC INFLUENCES AND THE OLD 
various geological terms and the identification of TESTAMENT. 


rocks and strata illustrated in the coloured frontis- 
piece of the succession of the stratified formations 
of the earth’s crust. This part also contains many 
useful tables for horizons, angles of dip, natural 
sines, cosines, and tangents, quantities of oil per 
acre for given thicknesses of oil sand, and a host 
of other useful data. 

Part iii. is chemical and physical, giving the 
specific gravities of crude oils, products, analyses, 
viscosity, calorific value, specific heat, and the 
composition of various purifying agents; whilst 
Part iv. treats of oil production in all its phases. 
Part V. embraces refining, transport, storage and 
testing of oilsi and the next division goes fully 
into the uses of petroleum and its products. 
Part vil. is a mass of information on weights, 
measures, and other useful data connected with 
oil, whilst Parts viii. and ix. deal with miscel- 
laneous information and statistics, brought down 
in most cases as late as 1913, and forming a 
fitting conclusion to a book which no one in any 
way interested in oil can afford to be without. 

(2) Another extremely useful work is “ The 
Chemists’ Year-Book for 1915,” compiled by Mr. 
F. W. Atack, of the Technical Department of 
Manchester University, and designed to take the 
place of the voluminous German publications, of 
which the English chemist has been forced to 
avail himself in the absenpe of any complete 
and up-to-date English collection of chemical 
data. 

In order to secure portability it is published in 
two volumes — the first, a pocket-book containing 
a diary, all the more important details of qualita- 
tive, volumetric, gas, ultimate, electro-chemical 
and spectrum analysis, together with tables of 
the general properties of inorganic and organic 
substances, useful memoranda, conversion and 
logarithm tables. 

The second volume, which from the absence 
of a flap is evidently intended more for reference, 
gives every possible table on the physical con- 
stants of gases, liquids, and solids, properties 
of minerals, and finally a really excellent sum- 
mary of more technical processes, in which fuel 
and illuminants, acid and alkali manufacture, oils 
and fats, brewing, coal tar and its derivatives, 
synthetic dye-stuffs, and many other manufac- 
turing processes find place. 

It is refreshing to find, at a time when so much 
is being written and said as to the capture of 
German trade, that so practical a first step has 
been taken, and every working chemist will wel- 
come this year-book, containing as it does in 
convenient form 900 pages of most useful data. 
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Geographic Influences in Old Testament Master- 
pieces. By Prof. Laura H. Wild. Pp. xiii + 
182. (Boston and London : Ginn and Co., 
1915.) 4*. 6d. 

T he book aims at showing how the physical 
environment and geographical conditions of 
a nation are expressed in its literature and history. 
This fact, notwithstanding its great importance, 
has been too often forgotten by teachers and pcc- 
haps in no case more frequently than in dealing 
with the older portion of the Bible. One cause of 
this has been a tendency, with a large section 
of the Christian church, to regard its older 
books with an unreasonable reverence, and for- 
getting that they are the history of a people, 
who, though the chosen means for imparting 
great truths to the world, were men and women 
like ourselves, even the best of whom were liable 
to human weaknesses. The autl;ioress accord- 
ingly seeks to enhance the attractions of Bible 
teaching by linking its more interesting episodes 
with the main geographical features of the 
country— “its coastal plain oh the one side, and its 
inland desert on the other, its valleys and its hills 
-- Carmel, Gilboa and Tabor, the cedar-clAd slopes 
of Lebanon and the snowy dome of Hermon, 
from which the Jordan begins its course, in some 
respects unique, to its grave in the Salt Sea. 

The intention of the book is excellent, but we 
cannot say so much for its execution. Prof. 
Laura Wild’s comments seldom rise above the 
commonplace, and we find among them little or 
no evidence of a personal knowledge of Palestine. 
For descriptions of its scenery she seems to depend 
upon quotations from well-known travellers, so 
that we miss those little graphic touches which 
add to the life and interest of an account. To 
some statements also we must take exception, 
such as that Joseph was “little ’’ when sold into 
Egypt, for he was over seventeen; that Heber 
can be described as an Israelite, and that Endor 
is near the Sea of Galilee. Her knowledge also of 
natural history and geology leaves something 
to be desired. It is misleading to call the 
cyclamen a native of Palestine, for the genus has 
a wide range, one species being claimed as 
British, which is at any rate common in many parts 
of Europe. * The lion which Benaiah killed in a 
cave (he is not said to have been a boy, nor it to 
have contained snow) is not likely to have been a 
wanderer’ from the Jordan valley, into the 
mountains of Judaea, for lions at one time were far 
from rare in Palestine, or even in Greece, while in 
prehistoric days they were common in Britain, 
when the climate was much colder than now. 
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The slopes of Pisgfah, where Lot is said to have 
sought refuge in a cave, though they command a 
view of the Dead Sea, can scarcely have been sub- 
ject to “volcanic storms of bitumen,** which, by 
the way, is not usually an eruptive product. 
Whether it is “ some thirty thousand years ** since 
the last glacial period in Palestine may or may 
not be correct, but that was not indicated by the 
“ earth’s appearance above the sea,** nor was the 
former unfit for men to live upon until “ some five | 
or six thousand years ago.** ** Sandstone, lime- 
stone and chalk,** should probably be read “and 
shale,’’ for chalk, in the strict sense of the word, 
is not found in Palestine. To say that the Jordan 
valley is not due to a “ rift cut down into the rock 
by a flowing stream,’* but “ to the original folding 
of the earth’s crust,** is both vague and in- 
accurate, and the peculiar physical features of the 
Kfshon valley, which indirectly have so often made 
it a battlefield of nations, hardly receive even a 
passing notice. No doubt “ geologically Pales- 
tine is a most interesting country with which to 
become acquainted,’’ but we fear that this took 
will not do much to bring about so desirable a 
result. 

OUR BOOKSHELF. 

The Science of Mechanics : a Critical and His» 
torical Account of its Development, By Prof. 
K. Mach. Supplement to the third Hnglish 
edition containing the author’s additions to the 
stiventh German edition. Translated and anno- 
iated by P. E. B. Jourdain, Pp. xiv-f-io6. 
(Chicago and London : The Open Court Pub- 
lishing Co., 1915.) Price 2S. 6 d. net. 

Mach completed the first edition of “The Science 
of Mechanics’’ at Prague in 1883. An English 
translation (by McCormack) appeared just ten 
years later, and of this two further editions 
‘embodying the alterations made in the successive 
(ierman editions have been published. 

With the seventh German edition (Leipzig, 
1912), however, the alterations made . were much 
more numerous and important; and the present 
volume, which forms a supplement to the third 
English edition (1907), contains a full account of 
.them, together with some pages of notes due to 
the translator. It is remarkable that notwith- 
standing the thirty years which separate the first 
and seventh editions, Prof. Mach finds himself 
able to strike identically the same note in his new 
“conclusion ” as he had done in the preface to the 
first edition. In that preface he undertook that 
Mechanics will here be treated, not as a branch 
of mathematics, but as one of the physical 
sciences ” ; whilst in a concluding passage in the 
present volume he points out that “the doctrines 
of mechanics have developed out of the collected 
experiences of handicraft by an intellectual pro- 
cess of refinement ... we see that the savage . 
discoveries .of bow and arrows, of the sling, and I 
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of the javelin, set up the most important law of 
modern dynamics — the law of inertia — ^long before 
it was misunderstood with thoroughgoing per- 
versity by Aristotle and his learned commenta- 
tors.* 

Mach speculates much as to the validity of the 
conceptions of absolute space and time, and oh 
the effect of using as a reference system the 
“ fixed ** stars. What would have been the conse- 
quence had there existed a sufficiency of cosmic 
dust to render the stars invisible to an observer 
on the earth? In Mach*s opinion the “surround- 
ings in which we live, with their almost constant! 
angles of direction to the fixed stars, appear to 
me to be an extremely special case, and I would 
not dare to conclude from this case to a very 
different one.’’ 

It is to be hoped that no library which possesses 
the third English edition will be without this 
companion volume. 

Report on the Building and Ornamental Stones 

of Canada. Vol. ii.. Maritime Provinces. By 

Dr. Wm. A. Parks. Pp. xii + 264. Plates i- 

xlv, sketch maps 1-9. (Ottaw^a : Government 

Printing Bureau, 1914.) 

This volume constitutes the third part of the 
monograph on the building and ornamental stones 
of Canada, and worthily upholds the high standard 
established in the earlier portion of the work. 
The greater part of this report is occupied by a 
systematic account of the quarries of the maritime 
provinces and of their products. The stones arc 
considered 'according to the class to which they 
belong, c.g., granite, black granite (greenstones), 
sandstone, limestone, and arranged according 
to more or less definite geographical areas into 
which the quarries naturally fall. In order to 
give prominence to the economic and commercial 
aspect of the w^ork, the quarries arc described 
under the name of the owner wherever possible. 
The general plan adopted for the description of 
individual properties is : (a) quarry observations ; 
(b) description of the stone, with tests ; (c) 
economic remarks and statistics; (d) examples of 
the use of the stone. .Sketch maps arc given 
showing the geology and location of quarries in 
important districts ; special mention must be made 
of the excellent colour-photo plates which show in 
an admirable manner the colour and appearance 
of the stones, a feature which should be appre- 
ciated by architects. 

The Canadian Department of Mines is to be 
congratulated on the wisdom of undertaking a 
comprehensive and businesslike statement of the 
country’s quarry resources, and not least, for 
carrying out a series of systematic tests on the 
quarry products. Whatever opinion may be held 
as to the value of such tests, there can be no 
doubt that when they arc made under uniform* 
conditions, and as nearly as possible at one time, 
their utility is enormously increased. The 
existence of this monograph should result in a 
great saving of time, energy, and money on the* 
part of all users of stone in the Dominion. 

J. A, H. 
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LETTERS TO THE EDITOR. 

\;The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Probable Error of the Amplitudes in a Fourier Series 
obtained from a Given Set of Observations. 

Mr. Dines’s question (Nature, August 12, 
n. 644) as to the degree of significance to 
be attached to the amplitudes of waves of given 
period found in short series of observations and the 
likelihood of their permanence as the series is extended 
brings home again the reflection that whilst probable 
errors are easily found where the experience is large 
and they are least wanted, their determination from a 
limited experience where they would be most useful 
is largely hypothetical. 

One of the principal sources of error springs from 
the process of selection. For example, we may find 
by counting that twelve persons out of twenty in an 
omnibus, picking up people at random, are males; 
but to predict from this the probable constitutions in 
like respect of other omnibuses, or to say that the 
percentage of males in London has been determined 
as sixty, with a probable error of 7-5, is clearly a mis- 
use of statistical theory. The result is fallacious, 
because of the false premises. Omnibuses do not pick 
up people at random, or ev'cn travelling people at 
random. Persons go about in small groups, and there 
are larger groups going to the shopping centres and 
going citywards, and still larger groups travelling at 
the extreme hours and travelling at the mid hours 
of the day, and so on. The constitutions of the groups 
are different, and the probable error of the percentage 
is much in excess of that calculated on the basis of 
random sampling, this being due to a process which, 
applied to phenomena in general, may be called a 
tendency to cluster. 

In all cases where a space or time content is taken 
as the sample it 'is necessary, owing to unknown 
clustering, to repeat the samples many times over, 
before a just estimate of the statistical constants and 
of their probable errors can bo obtained. 

Applied to meteorological and such-like phenomena, 
in which some value fluctuates in time, the successive 
observations are seldom at such a distance as to be 
haphazard, and the clustering, in this instance, is of 
the nature of waves similar to the waves which are 
the subject of observation. In these* circumstances 
it does not seem possible, from observations of a 
single period, to make any estimate of the significance 
of an observed amplitude. This can only be done by 
repeating the period and noting the fluctuations in 
phaso and amplitude found in such repetitions. If ob- 
servations for many periods arc to hand, then it is 
only following a well-understood practice to divide the 
material up into groups and calculate the constants 
of each group. From the fluctuations found in the 
several groups an empirical gauge of error may be 
constructed, upon which may be based a measure of 
error, suitable for application to the constant found 
for the whole. 

■ If the phenomenon were one fully observed, and a 
frequency distribution of wave period and amplitude 
had been calculated by one of the several methods 
that have been proposed, then it would not be difficult 
to obtain the probability of error of any sustained 
wave found in the observations during a limited 
period of time. But such a frequency distribution is 
seldom a subject of research, although it is the first 
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Step in a description of the phenomenon, and one that 
cannot fail, by giving the salient periods, to mark out 
regions of investigation relative to the causes of un- 
dulation. 

The more limited statement of the problem, as 
enunciated by Mr. Dines, renders it amenable to 
algebraical expression in the following manner. 

A variable quantity has a periodic wave of amplitude 
a, and is subject, in addition, to casual fluctuations 
the mean of which is zero, and standard deviation cr, 
It is easily shown that if p and q are the amplitudes 
of the waves, phasal with, and in quadrature with, 
the above w'ave, calculated from the casual variations 
alone, the mean values of f) and q are zero, and their 
standard deviations are Supposing that the 

distributions of p and q are normal, what will be the 
errors of the calculated amplitudes, and phase angles, 
due to these fluctuations? 



Draw OA = a, AC = />, CA' at right angles -5. 

Then, clearly, a' = OA' is the calculated amplitude 
due to p and q, superimposed upon a, and 0 = AOA' i? 
the phase displacement. 

Now A* has varying positions, due to the variations 
of p and q, and its frequency upon the element of area, 
dp, dq, about A', is that of a normal distribution, 
viz. : — 


V^27r)3- 




27rs* 


where s is written foro-^z/^ti, the s.d. of p or q. 
Putting AA'* ==* cr'* - 2ct'rt cos B + cr*, and 

dpdq = a'da'd 9 , the variables are changed from p, q to 
a',d, and the frequency distribution of a \0 is therefore 


f j I ^ co» 0 f aU/aife. 

J J Zttj* . * 

0 l» 

When this is integrated with respect to 0 the result 
will be the frequency distribution of amplitudes a'. 
It appears to be a problem of the nature of random 
migration, and the solution of the above integral will 
probably be found (I am unable to consult my refer- 
ence) in Prof. Karl Pearson’s memoir upon this sub- 
ject. 

If there is no initial wave, so that the calculated 
amplitudes are all due to casual fluctuations, then 
a=o and the frequency distribution of a' becomes : — 



This is a well-known distribution, being, for instance, 
the distribution of arithmetical velocity of wind when 
the NS and EW components vary independently, in 
normal manner, with s.d. equal to s. . ^ 

The mean is 1-2535, the standard deviation 

is %^(2~Jff). 5 =0-6555, and the number per cent, ex- 
ceeding xs is iooxe-i-»*. 

Applying these formulae to Mr. Dines *s experimental 
data, the comparison of experiment with theory comes 
out as follows ; — 
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Values of a' = + Mean p^mean. q=o. 

S.d. of p=s.d, of g = io. 500 pairs taken. 

Experiment Theory 

Mean a' 12-5 12-53 ±0-20 

Standard deviation of a' ... 6-5 6-55 ±0-14 

Per cent, exceeding 25 ... 40 4-39 ±0-62 

the agreement being very close in all three values. 

Manchester. H. E. Soper. 

Antarctic Fossil Plants. 

It should have been stated that Prof. Seward’s 
memoir (reviewed in Nature for August 26) is the 
first dealing with the geological results of Capt. 
Scott's Expedition. Two numbers of the Zoological 
series had previously appeared— No. i of vol. i. on 
June 27, and No. i of vol. ii. on July 25, 1914. 

. D. H. S. 

HENRY GWYN JEFFREYS MOSELEY. 
^CIlilNTIFlC men of this country have viewed 
^ with mingled feelings of pride and appre- 
l^nsion the enlistment in the new armies of so 
many of our most promising young men of science 
- with pride for their ready and ungrudging re- 
sponse to their country’s call, and with appre- 
hension of irreparable losses to science. These 
forebodings have been only too promptly realised 
by the death in action at tlie Dardanelles, on 
August 10, of Henry Gwyn Jeffreys Moseley, 
2nd T.ieut. in the Royal luigincers, at the age of 
twenty-seven. A son of the distinguished zool- 
ogist, the late Prof. H. N. Moseley, of Oxford, 
he was educated at h]ton, entering as a scholar, 
and passed to Trinity College, Oxford, where he 
gained a Millard Scholarship. He obtained a 
First Class in Mathematical Moderations, and 
Honours in Natural Science. 

Moseley early showed marked originality and 
an enlhusiatic interest in science. A year before 
his graduation he had decided to undertake 
original work in physics, and visited Manchester 
to discuss the matter with me. After graduation, 
he was appointed lecturer and demonstrator in the 
^ physics department of the University of Man- 
^ Chester, and immediately devoted all his spare 
time to investigation. After two years he resigned 
his lectureship in order to devote his energies 
entirely to research, and was awarded the John 
Harling Fellowship. During the past year he 
went to Oxford to live with his mother, and to 
continue his experiments in the laboratory of Prof. 
Townsend. He went out to Australia with the 
British Association, took an active part in the 
discussion on the “ Structure of the Atom ” at 
Melbourne, and gave an interesting account of 
his recent work on the X-ray spectra of the rare 
earths, in Sydney. On the outbreak of war he 
put aside all thought of continuing the investiga- 
tions in which he was so vitally interested, and 
returned at once to England to offer his services 
to Jiis country, and was granted a Commission in 
the Royal Engineers. He was later made signal- 
ling officer to the 38th Brigade of the First Army, 
and left for the Dardanelles on June 13. He took 
part in the severe lighting at the new landing on 
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August 6 and 8, and was instantaneously killed 
on the loth by a bullet through the head in the 
act of telephoning an order to his division at a 
moment when the Turks were attacking on the 
flank only 200 yards away, 

Moseley was one of those rare examples of a 
man who was a born investigator. He rapidly 
acquired the technique of experiment and soon 
gained a remarkably wide and accurate know- 
ledge of modern physics. His undoubted origin- 
ality and marked capacity as an investigator were 
very soon ungrudgingly recognised by his co- 
workers in the laboratory, while his cheerfulness 
and willingness to help in all possible ways en- 
deared him to all his colleagues. His first 
research, published in the Proceedings of the 
Royal Society, consisted in the determination of 
the average number of beta particles emitted 
during the transformation of an atom of radium B 
and radium C— a difficult and important piece of 
work. It then occurred to him to determine the 
potential to which radium could be charged in a 
high vacuum by the escape of its own beta par- 
ticles. He was able to achieve such a high stage 
of exhaustion — and this before the advent of the 
molecular pump — that a small quantity of radio- 
active matter retained itself at a potential of more 
than 100,000 volts for several weeks. He devised 
an ingenious method for detecting the possible pre- 
sence of very short-lived radioactive substances, 
and in conjunction with Fajans utilised the method 
to determine the period of transformation of a 
newly-discovered product in actinium, which was 
found to be half transformed in 1 /500 of a second. 

Moseley interest was greatly aroused by the 
discovery of Lane of the diffraction of X-rays in 
their passage through crystals, and in conjunction 
with Mr. Charles Darwin he immediately started 
an investigation to examine the quantity and 
quality of the X-radiation scattered from crystals 
at different angles. Prof. Bragg, who was 
working simultaneously at Leeds on the same 
problem, observed the presence of definite maxima 
in the scattered radiation corresponding to definite 
lines in the X-ray spectrum. This result was 
confirmed and extended by Moseley and Darwin, 
and they mapped out accurately for the first time 
the spectrum of the characteristic X-radiation 
from an X-ray tube with a platinum antikathode. 
These pioneer ' investigations in Leeds and Man- 
chester were of fundamental importance, for they 
laid the founda.tion of the new science of X-ray 
spectroscopy, which is now in the process of rapid 
development. 

Moseley next decided to examine the X-ray 
spectra of a large number of different elements 
with the definite object of testing whether the 
spectrum was connected in a simple way with the 
atomic number of the element when arranged in 
increasing order of atomic weight. Suggestions' 
had been previously made that the charge on the 
nucleus of an atom, which defines its chemical 
and physical properties, was possibly equal to the 
atomic number. For this purpose he developed* 
the photographic method for accurate measure** 
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ments of the spectra. In his hrst paper he ex- 
amined the spectra of a group of elements of 
atomic weight between calcium and zinc. He 
showed that a similar spectrum consisting of two 
strong lines was emitted by each of these elements, 
and proved that the frequency of the correspond- 
ing lines in the spectra was proportional to the 
square of a whole number which varied by unity 
in passing from one element to the next. This 
number, which was closely connected with the 
atomic number of the element, was considered to 
represent the nucleus charge. He next proceeded 
to make a systematic study of a great majority 
of the solid elements, and showed that a similar 
result held for them all. Since the frequency of 
a given line in the spectrum varied by definite 
jumps in passing from one element to the next, 
he was able to draw the deduction that there 
could only exist three unknown elements from 
aluminium to gold, and he was able to predict the 
atomic number and spectra of these missing ele- 
ments. This new and powerful method of attack 
was of especial importance in connection with the 
much debated question of the number of the rare 
earth elements. 

The fundamental importance of the.se discoveries 
was immediately recognised. Prof. Urbain came 
from Paris to Oxford in order to utilise Moseley’s 
new method to decide the nature of the elements 
present in the numerous preparations he had made 
of the rare earths. The results of the investiga- 
tion of the rare earths Have not been published, 
but it is to be hoped that sufficient data will be 
available later. 

Moseley’s fame securely rests on this fine series 
of investigations, and his remarkable record of four 
brief years’ inve.stigation led those who knew him 
best to prophesy for him a brilliant scientific 
career. There can be no doubt that his proof 
that the properties of an clement are defined 
by its atomic number is a discovery of great and 
far-reaching importance, both on the theoretical' 
and the experimental side, and is likely to stand 
out as one of the great landmarks in the growth 
of our knowledge of the constitution of atoms. 

It is a national tragedy that our military organ- 
isation at the start was so inelastic as to be 
unable, with few exceptions, to utilise the offers 
of .services of our scientific men except as com- 
batants in the firing line. Our regret for the 
untimely end of Moseley is ?ill the more poignant 
that we cannot but recognise that his .services 
Would have been far more useful to his country 
in one of the numerous fields of scientific inquiry 
rendered necessary by the war than by exposure 
to the chances of a Turkish bullet. 

E, Rutherford. 

THE BRITISH ASSOCIATION AT MAN- 
CHESTER. 

^\7^RITING on the eve of the British Associa- 
tion week, it may be said that the pros- 
cpccts of a good number of members and associates 
are muqh brighter now than they were a few 
weeks ago. The experiment of shortening the 
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meeting and of cutting out of the programme the 
long-distance excursions was one that threatened 
to reduce the numbers considerably, but we can 
be assured now that a very large proportion of 
those who attend the meeting of the British 
Association are primarily attracted by the scientific 
programme. 

The interest taken in the meeting by the citizens 
of Manchester and the surrounding district has 
very noticeably increased during the past week, 
and a large number of students and teachers are 
enrolling themselves as associates on the half-fee 
terms that were offered by the Council for this 
meeting. 

The di.scussions that will probably attract the 
largest attendances from among the local members 
I arc those on industrial harmony in Section F and* 
on military education in Section L. Mr. Balls ’s 
lecture on the application of science to the cotton 
industry in Section K will also attract a good 
audience of local people. 

In addition to the afternoon sectional excursions 
already announced, the agriculturists have 
arranged visits to the Agricultural Institution of 
the Cheshire County Council att Holmes Chapel 
and to another large farm in the district. 

The arrangements made by the local executive 
committee for the reception of the Association 
have now been completed, and it will be found 
that ample accommodation has been provided for 
the corpfort and convenience of the visitors. In 
time of war there are some subjects that cannot 
be discussed advisedly in open section, particu- 
, larly in the sections of the physical sciences ; but 
I it may be anticipated that some important work 
i will be done in the private discus.sions of smaller 
groups of scientific men in the smoking and con- 
versation rooms. The university and the high 
school for girls will between them provide facilities 
for such informal discussions on a larger scale, 
probably, than in any previous meeting of the 
A.ssociation. 

Inaugural Address by Prof. Arthur Sciius'ikr, 
l)..Sc., .Sc.D., LL.D., Dr.-As-Sc., F.R.S., President.-^ 

The Common Aims of Science and Humanity. 

Under the influence of the diversity of pursuits 
imposed upon us by the conditions of modern life, 
different groups of the community — men of business, 
men of science, philosophers, or artists — have acquired 
detached and sometimes opposing interests. Each 
group, impressed by the importance of its own domain 
in the life of the nation, and focussing its vision on' 
small differences and temporary rivalries, was in 
danger of losing the sense of mutual dependence. 
Hut in the shadow of a great catastrophe it has been 
brought home to us that the clash of interests is 
superficial, and the slender thread of union which 
remained has grown into a solid bond. What is the 
fibre from which the bond is twined? Patriotism may 
express its outward manifestation, but its staple is 
the mental relationship which remains continuous and ' 
dominant even in normal times, when each of us may 
peacefully go to earn his living and enjoy the course 
of his intellectual life. 

Outwardly the community is divided into hetero- 
geneous elements with mental attitudes cast in 
different moulds, and proceeding along separate roads 
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by differing methods to different ideals. Yet as we 
eliminate the superficial, and regard only the deep- 
seated emotions which control our thoughts and 
actions, the differences vanish, and the unity of pur- 
pose and sentiment emerges more and more strongly. 
Mind and character, no doubt, group themselves into 
a number of types, but the cleavage runs across, and 
not along, the separating line of professions. 

Were it otherwise, the British Association could not 
perform one of its most important functions — a func- 
tion not, indeed, originally contemplated, but resulting 
indirectly from the wise and democratic provisions in 
its constitution, which enabled it to adapt itself to the 
changing needs of the time. Our founders primarily 
considered the interests of scientific men; their out- 
look was restricted and exclusive, both as regards 
range of subject and membership. In the words of 
Sir David Brewster, who gave the first impulse to its 
formation, it was to be “ an association of our nobility, 
clergy, gentry, and philosophers.” 

The meetings were intended to promote personal 
intercourse, to organise research, to advocate reform 
of the laws hindering research, and to improve the 
Status of scientific men. The right of membership was 
confined to those who already belonged to some learned 
society, and William Whewell, one of the principal 
supporters of the movement, even suggested that only 
authors of memoirs published by a learned society 
should bo admitted.^ He emphasised this proposal by 
the recommendation * ” in some way to avoid the 
crowd of lay members whose names stand on the List 
of the Royal Society.” The reform of the Patent 
Laws and the introduction of an International Copy- 
right were suggested as subjects suitable for dis- 
cussion, not apparently from the point of view of 
general advantage, but merely in the interests of one 
section of the community. 

Whatever the objects of the founders of the asso- 
i-iaiion may have been, it is obvious that questions of 
public importance could not be permanently excluded 
from mtH*tings the success of which depended on the 
interest stimulated in the community. The Statistical 
Section, which owed its origin to the visit, at the first 
Oxford meeting (1836), of Quetolet, the Belgian astro- 
nomer and economist, was the first to assert itself by 
emgaging in a discussion of the Poor Laws. Whewell 
deeply resented this violation of academic neutrality : 
“it was impossible,” he wrote, “to listen to the Pro- 
teodings of the Statistical Section on Friday without 
► f)erceiving that they involved exactly what it was most 
necessary and most desired to exclude from our Pro- 
ceedings,” • and again : ” Who would propose (I put 
jt to Chalmers, and he allowed the proposal to be 
intolerable) an ambulatory body, composed partly of 
men of reputation and partly of a miscellaneous crowd, 
to go round year by year from town to town and at 
<iach place to discuss the most inflammatory and 
agitating questions of the day?”* 

Fortunately for our association, this narrow-minded 
attitude did not prevail, and our records show that 
while not avoiding controversial and even infiamma- 
tonr^ subjects, we have been able to exercise a- power- 
mi influence on the progress of science. The estab- 
lishment of electric units, universally accepted through- 
out the world, originated in the work of one of our 
committees; the efforts which led to the foundation 
^^ational Physical Laboratory, one of the most 
^'incient and beneficial organisations in Fhe country. 


^***V*^”® anoweil lAi loim on- racomnwndktion by thn CSMiennl Com* 
•nlyia.i4iQ6.thnt thnrrMt^tloni nfbidrbnd beeo^-Q 

* WbliInfliPAnd ¥ol. H;, p. faft* 

docn’ocntonllitinff to tfio Miripbktoryr 
ortho fifMUi Ai^ntibB-Anriebe f>itHli]4iod'1ti.A collected form. 
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received its first impulses from us; and the organisa- 
tion of the first world service for the systematic inves- 
tigation of earth tremors ivas established by the late 
Dr. Milne, working through one of our committees. 

The success of these enterprises alone is sufficient • 
to show that we arc not merely a body promoting 
social intercourse between men of science and the rest 
of tho community. Nevertheless, it may be admitted 
that our efforts have been spasmodic, and the time 
has arrived to consider whether it may be 
possible to secure not only a greater continuity in 
our work but also its better co-ordination with that 
of other scientific organisations. The present juncture 
affords the opportunity, and the changed conditions, 
which in the near future will affect all our institutions, 
render it indeed incumbent upon us once more to 
adapt ourselves to the needs of the times. Proposals 
for a move in that direction have already been made, 
and will no doubt be carefully considered by the 
council. In the meantime, I may direct your attention 
to the important discussions arranged for by our 
Economic Section, which alone will justify the deci- 
sion of the council not to suspend the meeting this year. 

It must not be supposed that, even in the^arly days 
of the association, Whewell’s ideas of its functions 
were universally accepted. It is pleasant to contrast 
tho lamentations of the omniscient professor of minera- 
logy with the weightier opinion of the distinguished 
mathematician who then held Newton’s chair at Cam- 
bridge. At the concluding session of the second meet- 
ing of the association, Babbage expressed the hope 
“that in the selection of the places at which tne 
annual meetings were to be held, attention should be 
paid to the obiert of bringing theoretical science in 
contact with the practical knowledge on which the 
wealth of the country depends.” “ I was myself,” 
he said, “particularly anxious for this, owing as I 
do a debt of gratitude for the valuable information 
which I have received in many of the manufacturing 
districts, where I have learned to appreciate still more 
highly than before tho value of those speculative pur- 
suits which we follow in our academical labours. I 
was one of those who thought at first that we ought 
to adjourn for our next meeting to some larger manu- 
facturing town ; but I am now satisfii^d that the 
arrangement which has been made will be best adapted 
to the present state of the association. When, how- 
ever, it shall be completely consolidated 1 trust we 
may be enabled to cultivate with the commercial in- 
terests of the country that close acquaintance which I 
am confident will be highly advantgeous to our more 
abstract pursuits.” 

Since then, as we all know’, our most successful 
meetings have been held in manufacturing centres; 
but it should be observed that, while Babbage laid 
stress on the benefit which would accrue to pure 
science by being brought into contact with practical 
life, scientific men of the present day have more and 
more insisted on the services they, on their part, are 
able to render to the industries. The idealistic motive 
has thus given way to the materialistic purpose. Both 
aspects are perhaps equally important, out it is neces- 
sary to insist, at the present time, that the utilitarian 
drum can be beaten too loudlv. There is more than 
one point of contact between different activities of the 
human mind*,, such as find expression in scientific pur- 
suits or commercial enterprises,, and it is wrong to base^ 
the advantages to be derived from their mutual infiu-* 
ence solely, or even mainly, on the ground of material 
benefits. ^ 

I need' not press this point in a city which has given 
many proofs that a business community may be* 
prompts by higher motives than those which affect 
their pockets. It was not for utilitarian objects that 
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repeated efforts were made since the year 1640 to 
establish a University in Manchester; it was not for 
reasons of material gain that the Royal Institution and 
Owens College were founded ; nor was it because they 
increased the wealth of the district that the place of 
honour in our Town Hall has been given to Dalton 
and Joule. 

When we glance at the various occupations of the 
working parts of a nation, comprising the student who 
accumulates or extends knowledge, the engineer who 
applies that knowledge, the geologist or agriculturist 
who discloses the store of wealth hidden in the soil, 
the commercial man who distributes that wealth, it 
seems as if we ought to be able to name the qualities 
of intellect and temperament which in each pursuit arc 
most needed to carry out the work successfully. Hut 
on trying to define these qualities we soon discover 
the formidable nature of the task. Reasoning power, 
inventive power, and sound balance of judgment are 
essential attributes in all cases, and the problem is 
reduced to the question whether there are different 
varieties of the attributes which can be assigned to 
the different occupations. 

Among all subjects mathematics is perhaps the one 
that appears most definitely to require a special and 
uncommon faculty. Yet, Poincare^— himself one of the 
clearest thinkers and most brilliant exponents of the 
subject — almost failed when he attempted to fix the 
distinguishing intellectual quality of the mathe- 
matician. Starting from the incontrovertible proposi- 
tion that there is only one kind of correct reasoning, 
which is logical reasoning, he raises the question why 
it is that everybody who is capable of reasoning cor- 
rectly is not also a mathematician, and he is led to 
tho conclusion that the characterising feature is a 
peculiar type of memory. It is not a better memory, 
for some mathematicians are very forgetful, and many 
of them cannot add a rolumn of figures correctly; but 
it is a memory which fixes (ho order in which tho 
successive steps of reasoning follow each other with- 
out nccessarilv retaining the details of the individual 
steps. This l^oincard illustrates by contrasting the 
memory of a chess-player with that of a mathe- 
matician. “When I piny chess/* he says, “I reason 
out correctly that if I were to make a certain move, 
I should expose myself to a certain danger. I should, 
therefore, consider a number of other moves, and, 
after rejecting each of them in turn, I should end 
by making the one whieh I first contemplated and dis- 
missed, having forgotten in the meantime tho ground 
on which 1 had abandoned it.” “Why, then,” he 
continues, “docs my memory not fail me in a difficult 
mathematical reasoning in which the majority of chess- 
players would bo entirely lost? It is because a mathe- 
matical demonstration is not a juxtaposition of syllog- 
isms, but consists of syllogisms placed in a certain 
order; and the order in which its elements arc placed 
is much more important than the elements themselves. 
If I have this intuition — so to speak — of the order, so 
as to perceive at one glance the whole of the reason- 
ing, 1 need not fear to forget its elements : each of 
these will take its right place of its own accord 
without making any call on my memory.”^ 

Poincar^ next discusses the nature of the intellectual 
gift distinguishing those who can enrich knowledge 
with new and fertile ideas of discovery. Mathematical 
invention, according to him, does not consist in form- 
ing new combinations of known mathematical entities, 
because the number of combinations one could form 
are 'infinite, and most of them would possess no in- 
terest- whatever. Inventing consists, .on the contrary, 
*ln excluding useless combinations, and therefore : — 
“To invent is 'to select — to choose. . . . The ex- 

. " Science et M^tbofie.” pp. 46 nnd 47. 
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pression * choose ’ perhaps requires qualifying, because 
it recalls a buyer to whom one offers a large number 
of samples which he examines before making his 
choice. In our case the samples would be so numer- 
ous that a lifetime would not suffice to complete the 
examination. That is not the way things are done. 
The sterile combinations never present themselves to 
the mind of the inventor, and even those which 
momentarily enter his consciousness, only to be re- 
jected, partake something of the character of useful 
combinations. The inventor is therefore to be com- 
pared with an examiner who has only to deal with 
candidates who have already passed a previous test 
of competence.’* 

All those who have attempted to add something to 
knowledge must recognise that there is a profound 
truth in these remarks. New ideas may float across 
our consciousness, but, selecting the wrong ones for 
more detailed study, we waste our time fruitlessly. • 
We are bewildered by the multitude of roads which 
open out before us, and, like Poincar6 when he tries 
to play chess, lose the game because we make the 
wrong move. Do we not all remember how, after 
the announcement of a new fact or generalisation,, . 
there are always many who claim to have had, anS 
perhaps vaguely expressed, the same idea? They put 
it down to bad luck that they have not pursued it, but 
they have failed precisely in what^’ according to 
Poincar6, is the essence of inventive power. It may 
be bad luck not to have had a good idea, but to have 
had it and failed to appreciate its importance is down- 
right incapacity. 

An objection may be raised that before a selection 
can be made the ideas themselves must appear, and 
that, even, should they arrive in sufficient numbers, 
the right one may not be among them. It may even 
be argued that Poincar6 gives his case away by saying 
that “the sterile combinations do not even present 
themselves to the mind of the inventor,” expressing 
in a negative form what may be the essence of the 
matter. Moreover, a fertile mind like that of 
Poincar^ would be apt to place too low a value on 
his own exceptional gifts. Nevertheless, if Poincare’s 
more detailed exposition be read attentively, and more 
especially the description of how the discoveries which 
made him famous among mathematicians originated 
in his mind, it will be found that his judgment is well 
considered and should not be lightly set aside. New 
ideas seldom are born out of nothing. They most 
frequently are based on analogies, or the recollection 
of a sequence of thoughts suggested by a different 
branch of the subject, or perhaps by a different subject 
altogether. It is here that the memory comes in, 
which is not a memory of detail, but a memory of 
premises with their conclusions, detached from the 
particular case to which they were originally applied. 
Before we pronounce an adverse opinion on Poincare’s 
judgment, we must investigate what constitutes 
novelty in a new idea; but the subject is too vast to- 
be dealt with here, nor can I attempt to discuss 
whether an essential distinction exists between 
mathematical invention and that more practical form 
of invention with which, for instance, the engineer 
I has to deal. 

If Poincares,, by this introspective analysis of his 
own powers, has dimmed the aureole which, in the 
eyes of the public, surrounds the mathematician’s 
head, he removes- it altogether by his definition of 
mathematics. According to him, “ mathemadcs „ is 
the art of calling two different things by the same 
name.” It would take me too far were I to try to 
explain the deep truth expressed in this apparently 
'flippant form : physicists, at any rate, will remember 
the revolution created in the fundamental outlook of. 
science by the application of the term “energy” to 
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the two quite distinct conceptions involved in its sub- 
divisions into potential and kinetic energy. 

Enough has been said to show that the peculiar 
powers necessary for the study of one of the most 
abstruse branches of knowledge may be expressed in 
terms which bring them down to the level at which 
comparison with other subjects is possible. Applying 
the same reasoning to other occupations, the same 
conclusion is inevitable. The commercial man, the 
politician, and the artist must all possess the type of 
memory best suited to concentrate in the field of 
mental vision their own experiences as well as what 
they have learned from the experience of others ; and, 
further, they must have tjic power of selecting out of 
a multitude" of possible lines of action the one that 
leads to success; it is this power which Poincard 
calls the inventive faculty. 

The argument must not be pushed too far, as it 
.would be absurd to affirm that all differences in the 
capability of dealing successfully with the peculiar 
problems that occur in the various professions may 
be reduced to peculiarities of memory. I do not even 
wisii to assert that Poincar6’s conclusions should be 
^cepted without qualification in the special case dis- 
missed by him. What is essential, to my mind, is to 
treat the question seriously, and to dismiss the vague 
generalities which, by drawing an artificial barrier 
between different groups of professions, try to cure 
real or imaginary defects through plausible though 
quite illusory remedies. All these rec'ommcndations 
are based on the fallacy that special gifts are asso- 
ciat(!d with different occupations. Sometimes we arc 
recommended to hand over the affairs of the nation 
to men of business ; sometimes we are told that salva- 
tion can only be found in scientific methods — what is 
a man of business, and what is a scientific method? 
If you define a man of business to be one capable of 
maiifiging large and complicated transactions, the in- 
♦ercncp becomes self-evident ; but if it be asserted that 
only the specialised training in commercial transactions 
can develop the requisite' faculties, the only proof of 
the claim that could be valid would be the one that 
would show that the great majority of successful 
statesmen, or political leaders, ow'od their success to 
their commercial experience. On the other hand, 
<very method that leads to a correct result must be 
called a scientific method, and what requires sub- 
stantiating is that seientific training is better than 
other training for diseovering the correct method, 
rhis proof, as well as the other, has not been, and, 
1 think, cannot be, given. When, therefore, one man 
calls for the conduct of affairs “on business lines” 
and the other clamours for scientific methods, they 
either want the same thing or I hey talk nonsense. 
The weak point of these assertions contrasting dif- 
ferent classes of human efforts is that each class 
selects its own strongest men for comparison with 
the wealiest on the other side. Where technical know- 
h‘dge Js required, the specialist .should be consulted, 
but in questions of general policy he is seldom the best 
judge. 

Ihe most fatal distinction that can be made is the 
one which brings men of theory into opposition to 
rnen of practice, without regard to the obvious truth 
that nothing of value is ever done which does not 
involve both theory and practice ; while theory is 
sometimes overbearing and irritating, there are among 
those who jeer at it some to whom Disraeli’s definition 
applies : the practical man is the man who practises 
me errors of his forefathers. With refined cruelty 
Nernesis infects us with the .disease most nca/ly akin 
to that which it pleases us to detect in others. It is 
tjie most dogmatic of dogmatics who tirades against 
dogma, and only the most hopeless of theorists can 
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declare that a thing may be right in theory and wrong 
in practice. 

Why docs a theory ever fail, though it may be sound 
in reasoning? It can only do so because every 
problem involves a much larger number of conditions 
than those which the investigator can take into 
account. He therefore rejects those which he believes 
to be unessential, and if his judgment is at fault he 
goes wrong. Hut the practical man will often fail for 
the same reason. When not supported by theoretical 
knowledge he generalises the result of an observation 
or experiment, applying it to cases where the result 
is determined by an altogether different set of con- 
ditions. To be infallible the theorist would have to 
take account of an infinite number of circumstances, 
and his calculations would become unmanageable, 
while the experimenter would have to perform an 
infinite number of experiments, and both would only 
be able to draw correct conclusions after an infinite 
lapse of time. They have to trust their intuition in 
selecting what can be omitted with impunity, and, 
if they fail, it is mainly due to the same defect of 
judgment. And so it is in all professions : failure 
results from the omission of essential considerations 
which changii the venue of the problem. 

Though theory and practice can only come into 
opposition when one of them is at fault, there is 
undoubtedly a contrast in character and temperament 
between those who incline more towards the one and 
those who prefer the other aspect; some like a 
solitary life at the desk, while others enjoy being 
brought into contact with their fellows. There have at all 
times iK^en men predestined by nature to bt* leaders, and 
leadership is required in all bmnehes of knowledge^— 
the theoretical as well as the more active pursuits ; but 
\vc must guard against accepting a man’s estimate 
of his own powiT to convert his thoughts into acts. 
In the ordinary affairs of life a man who calls himself 
a man of action is frequently only one who cannot 
give any reasons for his actions. To claim that title 
justly a man must act deliberately, have confidence 
in his own judgment, sufficient tenacity of purpose to 
carry it through, and sufficient courage to run the 
unavoidable risks of possible failure. These risks may 
be trivial or they may be all-important. The^ may 
affect the reputation of one unit of creation or involve 
the whole life of a nation, and according to the great- 
ness of the issue we shall honour the m.an who, having 
taken the risk, succeeds. Hut whether the scale be 
microscopic or interstellar, the essence of the faculty 
of blending theory and practice is the same, and both 
men of books and men of action are to be found in 
the philosopher’s study and the laboratory, as well as 
in the workshop or on the battlefield. Modern science 
began, not at the date of this or that discovery, but 
on the day that Galileo decided to publish his Dialogues 
in the language of his nation. This was a deliberate 
act destined to change the whole aspect of science 
which, ceasing to be the occupation of a privileged 
class, became the property of the community. Can 
you, therefore, deny the claim of being a man of 
action to Galileo, can you deny it to Pasteur, Kelvin, 
Lister, and a host of others? There are, no doubt, 
philosophers who cannot manage even their own 
affairs, and whom it would be correct to call pure 
theorists, but that proves nothing, because their defect 
makes them worse philosophers as well as worse 
citizens. 

In his presidential address, delivered to this 
Association in i8qq. Sir Michael Foster summa^sed 
the essential features of the scientific mind. .Above 
all other things he considered that its nature slioulc^ 
be such as to vibrate in unison with what it is in 
search of; further, it must possess aleiifness, and 
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finally moral courage. Yet after enumerating these 
qualities, he arrives at the same result which I have 
tried to place before you, that there are no special 
peculiarities inherent in the scientific mind, and he 
expresses this conclusion in the following words : — 

“But, I hear someone say, these qualities are not 
the peculiar attributes of the man of science, they may 
be recognised as belonging to almost everyone who 
has commanded or deserved success, whatever may 
have been his walk in life. I'liat is so. That is 
exactly what I would desire to insist, that the men 
of science have no peculiar virtui's, no special 
powers. They arc ordinary men, their characters are 
common, even commonplace. Science, as Huxley 
said, is organised common-sense, and men of science 
arc common men drilled in the ways of common- 
sense.” 

This saying of Huxley’s has been repeated so often 
that one almost w’ishes it were true, but unfortunately 
I cannot find a definition of common-sense that fits 
the phrase. Sometimes the word is used as if it were 
identical with tniconnnon sense, sometimes as if it 
were the same thing as common uovsense. Often it 
means untrained intelligence, and in its best aspect it 
is, I think, that faculty which recognises that the 
obvious solution of a problem is frequently the right 
one. When, for instance, I see, during a total solar 
eclipse, red (lames shooting out from the edge of the 
sun, the obvious explanation is that these are real 
phenomena caused by masses of glowing vapours 
ejected from the sun ; and when a learned friend tells 
me that all this is an optical illusion due to anomalous 
refraction, I object on the ground that the explanation 
violates my common-sense. He replies by giving me 
the reasons which have led him to his conclusions, 
and, though I still believe that I am right, I have 
to meet him with a more substantial reply (han an 
appeal to my own convictions. Against a solid argu- 
ment common-sense has no power and must remain 
a useful but fallible guide which both leads and mis- 
leads all classes of the community alike.® 

If we must avoid assuming special intellectual 
qualities when we speak of groups of men within 
one country, wc ought to be doubly careful not to do 
so without good reason in comparing different 
nations. So-called national characteristics are in 
many cases matters of education and training; and, 
if I select one as an example, it is because it figures 
so largely in public discussions at the present moment. 
1 refer to that expedient for combining individual 
efforts which goes by the name of organisation. An 
(‘fflcient organisation requires a head that directs and 
a body that obeys ; it works mainly through discipline, 
which is its most essential attribute. Every institu- 
tion, every factory, every business establishment is 
a complicated organism, and no country ever came to 
prominence in any walk of life unless it possessed 
the ability to provide for the efficient working of such 
organisms. 1V> say that a nation which has acquired 
and maintained an empire, and which conducts a large 
trade in every part of the world, is deficient in 
organising power is therefore an absurdity. Much of 
the current self-def'reciatlon in this respect is due to 
the confusion of what constitutes a true organisation 
with that modification of it which to a great extent 
casts aside discipline and substitutes co-operation. 
Though much may he accomplished by co-operation, 
•it is full of danger in an emergency, for it can only 
work if it be loyally adhered to ; otherwise it re.sembles 
a ,^!x-cylindor motor in which every sparking-plug 
is allowed to fix its own time of firing. Things go 

* Since writing the above, I find on reading Prof. J. A. Thom^on'k 
“ Inlrodwrtion to Sci«nee’*a similar criticism of Huxley** dictum. Prof. 
Thom*6n's general eonclusions are not, however, in agreement with those 
here advocated. 
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well so long as the plugs agree; but there is nearly 
always one among them that persists in taking an 
independent course and, when the machine stops, 
complains that the driver is inefficient. The cry for 
organisation, justifiable as it no doubt often is, re- 
solves itself, therefore, into a cry for increased dis- 
I cipline, by which I do not mean the discipline enforced 
at the point of^ the bayonet, but that voluntarily 
accepted by the individual who subordinates his own 
convictions to the will of a properly constituted 
authority. 

This discipline is not an inborn quality which 
belongs more to one nation than to another; it is 
acquired by education and training. In an emergency, 
it is essential to success, but if it be made the guiding 
principle of a nation»’s activity, it carries dangers 
with it which are greater than the benefits conferred 
by the increased facility for advance in some direc- 
tions. 

If there be no fundamental difference in the mental 
qualifications which lead to success in our different 
occupations, there is also none in the ideals which 
move us in childhood, maintain us through' the ^ffi- 
cultios of our manhood, and give us peace in old age. 

I am not speaking now of those ideals which mAy 
simultaiK'ously incite a whole nation to combined 
action through religious fervour or ambition of power, 
but I am sp(‘aking of those more individual ideals 
which mak(' us choose our professions, and give us 
pleasure in the performance of our duties. 

Why does a scii'ntific man find satisfaction in study- 
ing Nature? 

Let me once more quote Poincar6 ^ : — 

“The student does not study Nature because that 
study is ^useful, but because it gives him pleasure, 
and it gives him pleasure because Nature is b.eautiful ; 
if it were not beautiful it would not be worth knowing 
and life would not be worth living, I am not speak- 
ing, be it understood, of the beauty of its outward 
appearance — not that I despise it, far from it, but 
it has nothing to do with science : I mean that more 
intimate beauty which depends on the harmony in 
the order of the component parts of Nature. This 
is (ho beauty which a pure intelligence can appreciate 
and which gives substance and form to the scintillat- 
ing impressions that charm our sen.scs. Without this 
intellectual support the beauty of the fugitive dreams 
inspired by sensual impressions could only be im- 
perfect, because it would be indecisive and always 
vanishing. It is this intellectual and self-sufficing 
b(*auty, perhaps more than the future welfare of ^ 
humanity, that impels the scientific man to condemn 
himself to long and tedious studies. And the same 
search for the sense of harmony in the world leads 
us to select the facts in Nature which can most suit- 
ably enhance it, just as the artist chooses among 
the features of his model those that make the portrait 
and give it character and life. There need be no Ui&r 
that this instinctive and unconscious motive shoulc^ 
tempt the man of science away from the truth, for the 
real world is far more beautiful than any vision of 
his dreams. The greatest artists that ever lived — the 
Greeks — constructed a heaven, yet how paltry that 
heaven is compared to ours ! And it is because sim- 
plicity and grandeur are beautiful that we select by 
preference thfe simplest and grandest facts, and find 
our highest pleasure, sometimes in following the 
gigantic orbits .of the stars, sometimes in the micro- 
scopic study of that minuteness which alsp* is a 
grandeur, and sometimes in piercing tne secretsr. of 
geological times which attract us because they are 
remote. And we see that the cult of the beautiful guides 
us to the same goal as the study of the useful.” 

^ /.ac, cif; p. 15, 
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** Whence comes this harmony? Is it that things 
that appear to us as beautiful are simply those which 
adapt themselves best to our intelligence, and are 
therefore the tools which that intelligence handles 
most easily; or is it all the play of evolution and 
natural selection? In that case, those races only 
survived whose ideals best conformed with their 
interests, and while all nations pursued their ideals 
without regard to consequences, some were led to 
perdition and others achieved an empire. One is 
tempted to believe that such has been the course of 
history, and that the Greeks triumphed over the bar- 
barians, and Europe, inheritor of Greek thought, 
rules the world, because the savages cared only for 
the sensual enjoyment of garish colours and the 
blatant noise of the drum, while the Greeks loved the 
intellectual beauty which is hidden beneath the visible 
beauty. It is that higher beauty which produces a 
clear and strong Intelligence.*’ If the mathematician’s 
imagination is fired by the beauty and symmetry of 
his methods, if the moving spring of his action is 
identical with that of the artist, how much truer is 
this of the man of science who tries by well-designed 
experiments to reveal the hidden harmonics of Nature? 
diNor would it be difficult, I think, to trace the grati- 
fication inherent in the successful accomplishments of 
other intellectual pursuits to the same source. 

Though Poincar^ w’as, I believe, the first to lay 
stress on the connection between the search for the 
beautiful and the achievement of the useful, the 
aesthetic value of the study of science had previously 
been pointed out, and well illustrated, by Karl Pearson 
in his “ Grammar of Science.” As expressed by him : 
“It is this continual gratification of the a3Sthetic judg- 
ment which is one of the chief delights of pure 
science.” Before we advance, however, any sp)ecial 
claim for the pursuit of science based on these con- 
siderations, we must pause to think whether they do 
not equally apply to other studies or occupations. For 
this purpose, the nature of the aesthetic enjoyment in- 
volved must be remembered. We do not mean by 
it, the pleasure we feel in the mere contemplation of 
an impressive landscape or natural beauty, but it 
resembles more the enjoyment experienced on looking 
at a picture where, apart from the sensual pleasure 
we are affected by the relation between the result of 
the representation and that which is represented. The 
picture, quite apart from what it may be trying to 
imitate, has a certain beauty due to its contrast of 
colours or well-balanced arrangement. We have in 
one case a number of pigments covering a space of 
two dimensions, and in the other the natural object 
in three dimensions made up of entirely different 
materials and showing an infinite variety of detail and 
appearance. By itself alone either a mere photo- 
graphic representation, or a geometrical arrangement 
of colour and line, leaves most of us cold; though both 
have .their own particular beauty, the art consists in 
bringing them into connection. "Bearing in mind the 
aesthetic value of the relationship of the work of our 
brain or hand to external facts or appearances, it might 
easily be shown that what has been said of science 
^ually applies to other studies, such as history or 
literature. We may even go further, and say that 
any^ occupation whatever, from which wc can derive 
an intellectual pleasure, must possess to a greater or 
'smaller degree the elements of combining the useful 
with the beautiful. 

In order to trace in detail the part played by purely 
emotional "instincts in directing the course of our 
lives, we should have to study the causes which in- 
ffuence a child, free to select his future profession. 
Having eliminated secondary efforts, such' as early 
associations, or the personal influence of an inspiring 
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teacher, we should probably be brought to a stand- 
still by the dearth of material at qur disposal, or led 
into error by taking our own individual recollections 
as typical. Nevertheless it is only through the record 
of each man’s experience that we may hope to arrive 
at a result. If every man who has reached a certain 
recognised position in his own subject — it need not 
be pre-eminence — would write down his own recollec- 
tions of what led him to make the choice of his pro- 
fession, we might hope to obtain facts on which a 
useful psychological study might be based. Scientific 
men as a class are not modest, but they share with 
other classes the reluctance to speak of their early 
life, owing to a certain shyness to disclose early 
ambitions which have not been realised. It requires 
courage to overcome that shyness, but I think that we 
need feel no shame in revealing the dreams of our 
childhood and holding fast to them despite the bond- 
age of our weakness, despite the strife ending so 
often in defeat, despite all the obstacles which the 
struggle for existence has placed in our path. In 
some form they should persist throughout our lives 
and sustain us "in our old age. 

But the account of our early life should be .simple, 
detached from any motives of self-depreciation or self- 
assertion, and free from any desire to push any par- 
ticular moral or psychological theory. We want to 
trace the dawn of ambition, the first glimmering in 
the child’s mind that there is something that he can 
do better than his fellows and reminiscences of early 
likes and dislikes which, though ajjparcntly discon- 
nected from maturer tendencies, may ‘serve as indica- 
tions of a deep-seated purpose in life. It may be 
difficult to resist the temptation of trying to justify 
one’s reputation in the eyes of the world; but it is 
worth making the effort. The only example that I 
know of such an autobiographical sketch is that of 
Darwin, which is contained in his “ Life and Letters,” 
published by his son, Sir Francis Darwdn. 

The ambition of a child to be better, cleverer, or 
more beautiful than its fellows is in the main, 1 
think, a wish to please and to be praised. As the 
child grows up, the ambition becomes more definite. 
It is not a sordid ambition for ultimate wealth or 
power, nor is it an altruistic ambition to do good for 
the sake of doing good. Occasionally it takes the 
form confessed to by Darwin, when he says: “As a 
child I was much given to inventing deliberate false- 
hoods, and this was always done for the sake of 
causing excitement.” This desire to be conspicuous 
was, in Darwin’s case, consistent with extreme 
modesty, amounting almost to a want of confidence 
in himself, as appears in this passage : “I remember 
one of my sporting friends, Turner, who saw me at 
work with my beetles, saying that I should some day 
be a Fellow of the Royal .Society, and this notion 
seemed to met to be preposterous.” 

We next come to the stage where a child is attracted 
by one subject more than another, and, if his choice 
be free, will select it for his life’s career. What guides 
him in this choice? If it be .said that a boy gravi- 
tates towards that subject which he finds easiest, we 
are led to the further question, why does he find it 
easiest? It is on this point that more information 
is required, but I am inclined to answer in accord- 
ance with Poincare’s views that it is because its 
particular beauty appeals most strongly to his emo- 
tional senses. In questions of this kind everyone 
must form his own conclusions according to his per- 
sonal recollections, and these convince me that the 
emotional factor appears already at an early age. It 
is the strong attraction towards particular forms of^ 
reasoning, more perhaps even than the facility* with’ 
which reasoning comes, that carries us over the initial 
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difliculties and the drudgery that must accompany 
every serious study. 

I have already alluded to the different tendencies of 
individuals either to prefer solitary reflection or to 
seek companionship. Almost in every profession we 
And men of both types. Darwin’s autobiography 
furnishes a good example of the man who prefers to 
learn through quiet reading rather than through 
lectures, but to many men of science the spoken word 
is inspiring and contact with congenial minds almost 
a necessity. 

From our present point of view the most interesting 
passages in Darwin’s autobiography are those in- 
dicating the aesthetic feeling which, like Poincard, he 
connects with scientific research. Referring to his 
early studies we find this passage : ** I was taught 
by a private tutor, and I distinctly remember the in- 
tense satisfaction which the clear geometrical proofs 
gave me. I remember with equal distinctness the 
delight which my uncle gave me by explaining the 
principle of the vernier of a barometer.” To a man 
who apparently had no pronounced facility of master- 
ing mathematical difliculties this feeling of satisfac- 
tion is especially remarkable. The combination of 
scientific ability with leanings either to music, or art, 
or poetry, is very common, and examples are to be 
found in almost every biography of men of science. 
It is difficult indeed to name an eminent scientific 
man who has not strong leanings towards some artistic 
recreation : we find the poetic vein in Maxwell and 
Sylvester, the musical talent in Helmholtz and Ray- 
leigh, and the enthusiastic though amateurish pictorial 
efforts of less important men. That the similarities 
are to be found also in temperament may be noticed 
on reading Arnold Bennett’s article on “The Artist 
and the Public,” • where many passages will be seen 
to be applicable to students of science as well as to 
writers of fiction. 

If we look for distinctions between different indi- 
viduals, we may find one in their leanings either 
towards the larger aspects of a question or 
the microscopic study of detail. The power of 
focussing simultaneously the wider view and the 
minute observation is perhaps the most characteristic 
attribute of those who reach the highest eminence 
in any profession, but the great majority of men have 
a notable predilection for the one or other side. 
Though it is indispensable for a scientific man to 
study the details of the particular problem he is trying 
to solve, there arc many who will lose interest in it 
as soon as they believe they can see a clear way 
through the difficulties without following up their 
solution to its utmost limits. To them detail, as 
such, has no interest, and they will open and shut 
a door a hundred times a day without being even 
tempted to inquire into the inner working of the lock 
and latch. 

There is only one feature in the operation of the 
Jntelligcnco by means of which a sharp** division may 
possibly be drawn between brain-workers showing 
special capabilities in different subjects. In some per- 
sons thought attaches itself mainly to language, in 
others to visualised images, and herein lies perhaps 
the distinction between the literary and scientific gift. 
Those who, owing to external circumstances, have 
resided in different countries are sometimes asked 
in what language they think. Speaking for myself, 
T. have always been obliged to answer that, so far as 
I can tell, thought is not connected with any language 
at all. The planning of an experiment oV even the 
critical examination of a theory is to me entirely a 
matter of mental imagery, and hence the experience, 
which I think many scientific men must have shared, 

* '"Rnglish Review^ October, 1913. 
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that the conversion of thought into language, which 
is necessary when we wish to communicate its results 
to others, presents not only the ordinary difficulties of 
translation, but reveals faults in the perfection or 
sequence of the images. Only, when the logic of 
words finally coincides with the logic of images do 
we attain that feeling of confidence which makes us 
certain that our results are correct. 

A more detailed examination of the instinctive pre- 
dilections of a child would, I think, confirm Poincare’s 
conclusion that a decided preference for one subject 
is in the main due to an unconscious appeal to his 
emotions. It should be remembered, however, that 
the second step of Poincar<i’s philosophy is as impor- 
tant as the first. The mere emotional impulse would 
die out quickly, if it were not supplemented by 
the gratification experienced on discovering that 
the search for the beautiful leads us to results which 
satisfy our intellect as well as our emotions. There 
may still be bifurcations in the second portion of the 
road. Some may rest content with achieving some- 
thing that supplies the material needs of humanity, 
others may be inspired to search for the deeper mean- 
ing of our existence. 

There remains, therefore, some justification for thft- 
question why we persist in studying science apart 
from the mere intellectual pleasure it gives us. It 
was once a popular fallacy to assume ^♦^lat the laws of 
nature constituted an explanation of the phenomena 
to which they applied, and people then attached im- 
portance to the belief that we could gauge the mind 
of the Creator by means of the laws which govern 
the material world, just as we might trace the purpose 
of a human legislator in an Act of Parliament. As 
this archaic interpretation was abandoned, philoso- 
phers werft, in accordance with what politicians call 
the swing of the pendulum, to the other extreme. 
VVe can explain nothing, they said — in fact, we can 
know nothing — all we can do is to record facts. This 
modesty was impressive and it became popular. I 
know, at any rate, one scientific man who has acejuired 
a great reputation for wisdom by repeating sufficiently 
often that he knows nothing, and, though his judg- 
ment may be true, this frame of mind is not inspiring. 
As a corrective to the older visionary claims, which 
centred round the meaning of the word “explain,” 
the view that the first task of science is to record facts 
has no doubt had a good influence. Kirchhoff laid 
it down definitely that the object of science is to 
describe nature, but he did not thereby mean that it 
should be confined to recording detached observations; 
this would be tlu? dullest and most unscientific pro- 
cedure. Description, in the sense in which Kirchhoff 
uses it, consists in forming a comprehensive statement 
gathering together what, until then, was only a dis- 
connected jumble of facts. Thus the apparently quite 
irregular motions of the planets, as observed from the 
earth, were first collected in tabular form. This was 
a necessary preliminary, but was not in itself a scien- 
tific investigation. Next came Kepler, who by means 
of three laws summed up the facts in their main 
outlines, and the description then took a more refined 
form, substituting half a page of printing for volumes 
of observations. Finally, Newton succeeded in ‘pre- 
dicting the planetary movements on the assumption 
of a gravitational attraction between all elements of 
matter. According to Kirchhoff, the chief merit of 
this discovery wquld lie in its condensing Kepler’s 
three laws into one hypothesis. This point of view 
is not necessarily opposed to that of Poincar^, because 
it is exactly the simplicity of Newton’s explanation 
that appeals most strongly to our aesthetic sense, but 
there is an important difference in the manner of 
expression. However beautiful an idea may be, it 


NATURE 



NHTURE 


41 


September 9, 19 ^ 5 ] 


loses irf effect by being placed before us^in an un- 
attractive form. This criticism also applies to Mach, 
according to whom the object of science is to 
economise thought, just as it is the object of a machine 
to economise effort. Logically, this definition is 
justified, and it may be the best that can be given, 
if we prefer using a technical expression to confessing 
an emotional feeling. But why should we do so? Is 
it not better to recognise that human intelligence is 
affected by jsentiment as much as by reasoning? It 
is a mistake for scientific men to dissociate themselves 
from the rest of humanity, by placing their motives 
on a different, and, at the best, only superficially 
higher, level. When an adventurous spirit, for in- 
stance, desires to organise an expedition to unknown 
regions of the world, we try to induce our Govern- 
ments to provide the necessary funds by persuading 
them, and incidentally ourselves, that we do so because 
vmportant scientific results may be expected from the 
expedition. This may actually be the case, but we 
are mainly affected by the same motives as the rest 
of the community; if the truth be told, we are as 
curious as others to know what every corner of the 
earth looks like, and we . join them in wishing to 
c^ourage an enterprise requiring perseverance and 
involving danger. 

I fully realise that the wish to justify oqe’s own 
work in the eyes of the world will always lead to 
fresh attempts to find a formula expressing the objects 
which we desire to attain. Enough, however, has 
been said to show that the definition must take account 
of sentiment, without insisting too much upon it. Nor 
can we hope, in view of the variety of intellectual and 
emotional pleasures which combine to create the charm 
of science, to include all points of view, but if I were 
forced to make a choice I should say that the object 
of science is to predict the future. The wish to know 
what lies before us is one of the oldest and most 
enduring desires of human nature; often, no doubt, 
it has degenerated and given rise to perverted and 
ignoble longings, but its accomplishment, when it can 
be achieved by legitimate inquiry, is a source of the 
purest and most satisfying enjoyment that science 
can give. Wo feel that enjoyment each time we repeat 
an old and perhaps hackneyed experiment. The result 
is known beforehand, but be it only that we expect 
the colour of a chemical precipitate to be green or 
yellow, be it only that we expect a spot of light to 
move to the right or left, there is always a little 
tremor of excitement at the critical moment, and a 
satisfying feeling of pleasure when our expectation 
has been realised. That pleasure is, I think, enhanced 
when the experiment is not of our own making, but 
takes place uncontrolled by human power. In one of 
Heine’s little verses he makes light of the tears of 
a young lady who is moved by the setting sun. “ Be 
of good cheer,” the poet consoles her, “this is only 
the ordinary succession of events ; the sun sets in the 
evening and rises in the morning.” If Heine had 
been a man of science, he would have known that 
the lady’s tears found a higher justification in the 
thought of the immutable and inexorable regularity of 
the' sun’s rising and setting than in the -fugitive 
colour impression of his descent below the horizon, 
and that Her emotions ought to be intensified rather 
than allayed by the thought of his resurrection in the 
morning — everybody’s life contains a few unforgettable 
moments which, at quite unexpected times, will vividly 
rise in his mind, and there are probably some in this 
hall who have experienced such moments at the begin- 
ning of a total eclipse of the sun. They have nrobably 
.travelled far, and gone through months of prepara- 
i?”* for an event which only lasts a few minutes. 
The time of first contact is approaching, in a few 
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seconds the moon is about to make its first incision 
in the solar disc, and now the observer’s thoughts 
come crowding together. What if there were a mis- 
take in our calculations? What if we had chosen a 
spot a few miles too far north or too far south? 
What if the laws of gravitation were ever so little, at 
fault? But now at the predicted time, at the. calcu- 
lated spot on the sun's edge, the dark moon becomes 
visible, and the feeling of relief experienced concen- 
trates into one tense instant all the gratitude we owe 
those who have given precision to the predictions of 
celestial movements, leaving them expressible by a 
simple law which can be written down in two linos. 
It is this simplicity of the law of grjivitation, and its 
accuracy, which some day may show limitations, but 
has hitherto withstood all tests, that gives to astronomy 
its pre-cminence over all sciences. 

Indeed, if we classify the different sections into 
which science may be divided, I think it may be said 
that their aim, in so far as it is not purely utilitarian, 
is always either historic or prophetic; and to the 
mathematician, history is only prophecy pursued in 
the negative direction. It is no argument against my 
definition of the objects of science, that a large section 
of its subdivisions has been, and to some extent still 
is, mainly occupied with the discovery and classifica- 
tion of facts; because such classification can only be 
a first step, preparing the way for a correlation into 
which the element of time must enter, and which 
therefore ultimately must depend either on history or 
prophecy. 

Latterly men of science, and in particular physicists, 
have given increased attention to the intrinsic mean- 
ing of the concepts by means of which we express 
the facts of nature. Everything — who can deny it? — 
is ultimately reduced to sense impressions, and it has 
therefore been asserted that science is the study of the 
mind rather than of the outside world, the very exist- 
ence of which may be denied. I'he physicist has thus 
invaded the realm of philosophy and metaphysics, and 
even claims that kingdom as his own. Two effects 
of these efforts, a paralysing pessimism and an obscure 
vagueness of expression, if not of thought, seriously 
threatened a few years ago to retard the healthy pro- 
gress of the study of nature. If the outside world 
were only a dream, if we never could know what 
really lies behind it, the incentive which has moved 
those whose names stand out as landmarks in science 
is destroyed, and it is replaced by what? By a 
formula which only appeals to a few spirits entirely 
detached from Ihc world in which they live. Meta- 
physicians and physicists will continue to look upon 
science from different points of view, and need not 
resent mutual criticisms of each other’s methods or 
conclusions. For w-o must remember that most of the 
g(^d that is done in this world is done by meddling 
with other peojjle’s affairs, and , though the inter- 
ference is always irritating and frequently futile, it 
proves after all that our interests converge towards 
a common centre. 

According to Poincar^, the pleasure which the study 
of science confers consists in its power of uniting the 
beautiful and the useful ; but it would be wTong to 
adopt this formula as a definition of the object of 
science, because it applies with equal force to all 
human studies. I go further, and say that the com- 
bination of the search for the beautiful with the 
achievement of the useful is the common interest of* 
science and humanity. Some of us may tend more 
in one direction, some in another, but there m;ist 
always remain^ a feeling of imperfection and only 
partial s.^tisfaction unless we can unite the two fu’nda- 
mental desires of human nature. 

I have warned you at the beginning of this discourse 
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not to beat the utilitarian drum too loudly, and 1 have 
laid stress throughout on the idealistic side, though 
the most compelling events of the moment seem to 
drive us in the other direction, and the near future will 
press the needs of material prosperity strongly upon 
us. I must guard myself, therefore, against one criti- 
cism which the trend of my remarks may invite. At 
times, when the struggle for existence keeps masses 
in permanent bondage, in a society in which a multi- 
tude of men and women have to face starvation, and 
when unfortunate, though purely accidental, surround- 
ings in childhood drive the weak into misery, is it 
not futile to speak of assthetic motives? Am I not, 
while endeavouring to find a common bond between 
all sections of the community, in reality drawing a 
ring round a small and privileged leisured class, 
telling them these enjoyments are for you and for 
you alone? Should I not have found a surer ground 
for the claims of science in its daily increasing neces- 
sity for the success of our manufactures and com- 
merce ? 

I have said nothing to indicate that I do not pul 
the highest value on this important function of science, 
which finds its noblest task in surrendering the rich- 
ness of its achievements to the use of humanity. But 
I must ask you to reflect whether the achievement of 
wealth and power, to the exclusion of higher aims, 
can lead to more than a superficial prosperity which 
passes away, because it carries the virus of its own 
doom within it. Do we not find in the worship of 
material success the seed of the pernicious ambition 
which has maddened a nation, and plunged Euroi^e 
into war? Is this contempt for all idealistic purposes 
not the origin of the mischievous doctrine that the 
power to possess confers the right to possess, and that 
possession is desirable in itself without regard to the 
use which is made of it? 1 must therefore insist, that 
if we delight in enlisting the wealth accumulated in the 
earth, and all the power stored in the orbs of heaven, 
or in the orbits of atomic structure, it should not be 
because we place material wealth above intellectual 
enjoyment, but rather because we experience a double 
pleasure if the efforts of the mind contribute to the 
welfare of the nation. When Joule taught us to utilise 
the powers at our disposal to the best advantage he 
did it not — and his whole life is a proof of it*— to 
increase either his own wealth or that of the nation, 
but because, .brought up in commercial life and deeply 
imbued with the deep insight and genius of science, 
he found his greatest delight in that very combination 
of aesthetic satisfaction and useful achieVemont which 
Poincar4 has so well described. And again, when 
another of our fellow-citizens, Henry Wilde, showed 
how electrical power can bo accumulated until it 
became an efficient instrument for the economic trans- 
mission of work, he found his inspiration in the intel- 
lectual gratification it gave him, rather than in the 
expectation of material gain. I am drawing no ring 
round a privileged class, but urge that the hunger 
for intellectual enjoyment is universal, and everybody 
should be given the opportunity and leisure of appeas- 
ing it. The duty to work, the right to live, and the 
leisure to think are the three prime necessities of our 
existence, and when one of them fails we only live 
an incomplete life. 

I should have no difficulty in illustrating by 
examples, drawn from personal experience, the power 
which the revelations of science can exert over a 
community steeped in the petty conflicts of ordinary 
life; but I must bring these remarks to a conclusion, 
and content myself with the account of one incident. 

An American friend, who possessed a powerful tele- 
scope,. one nigjit received the visit of an ardent poli- 
tician. It was the time of a Presidential .election, 
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Bryan and Taft being the opposing candidates, and 
feeling ran high. After looking at clusters (4 stars 
and other celestial objects, and having received answers 
to his various questions, the visitor turned to my 
friend : — 

'*And all these stars I see,” he asked, ”what space ' 
in the heaven do they occupy? ” 

“About the area of the moon.” 

“And you tell me that every one of them is a sun 
like our own?” ,, 

“Yes.” 

“And that each of them may have a nunfiber of 
planets circulating round them like our sun?” 

“Yes.” 

“And that there may be life on each of these 
planets ? ” 

“We cannot tell that, but it is quite possible that 
there may be life on many of them.” 

And after pondering for some lime, the politician 
rose and said : “It docs not matter after all whether 
Taft or Bryan gets in.” 

Happy were the times when it could be said with 
truth that the strife of politics counted as nothing 
before the silent display of the heavens. Mightier 
issues are at stake to-day*: for in the struggle whs^^h-K 
convulses the world, all intellectual pursuits are vitally 
affected, and science gladly gives all the power she 
wields to the service of the Slate. ^3orrowfully she 
covers her face because that power, acquired through 
the noblest efforts of the sons of all nations, was 
never meant for death and destruction; gladly she 
helps, because a war wantonly provoked threatens 
civilisation, and only through victory shall we achieve 
a peace in which once more science can Jiold up her 
head, proud of her strength to preserve the intellectual 
freedom which is worth more than material prosperity, . 
to defeat the spirit of evil that destroys the sense of 
brotherhood among nations, and to spread the love 
of truth. 


SECTION A. 

MATHEMATICS AND PHYSICS. 

Opening Address (sugiitlv abridged) by Sir F. W. 

Dyson, M.A,, LL.D., F.R.S., President ok the 
Section. 

Although at the present time our minds are largely 
absorbed by the war, the meeting of the British Asso- 
ciation in Manchester indicates that we consider it 
right to make our annual review of scientific progress^ 
I shall therefore make no apology for choosing the 
same subject for my address as 1 should have chosen 
in other circumstances. It is a subject far removed 
from war, being an account of the manner in which 
astronomers have with telescopes and spectroscopes 
investigated the skies and the conclusions they have 
reached on what Herschcl called “The Construction 
of the Heavens.” 

Our knowledge of the fixed stars, as they were called • 
by the old astronomers, is of comparatively recent 
origin, and is derived from two sources : (i) the 
measurement of small changes in the positions of the 
stars in the sky, and ( 2 ) the analysis of the light 
received from them and the measurement of its 
amount. To this end the numerous instruments of a 
modem observatory have been devised. The desire to 
examine fainter . objects, and still more the necessity 
of increasing the accuracy of observations, has brought 
about a continuous improvement in the rangeland 
accuracy of astronomical instruments. Methods 
which had been perfected for observations of a few 
stars have been extended so that they can be applied 
to a large number. For these reasons the progress 
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of sidereal astronomy may seem to have gone on 
slowly for a time. The more rapid progress of recent 
years arises from the accumulation of data, for which 
we are indebted to generations of astronomers, and 
from the gradual increase in power and perfection of 
our instruments. 

The first insight into the stars as a whole naturally 
came from the survey of their numbers and distribu- 
tion; and Herschel, who constructed the •first great 
telescopes, explored the heavens with untiring skill 
and energy, and speculated boldly on his observations, 
is justly regarded as the founder of sidereal astronomy. 
In his great paper “On the Construction of the 
Heavens,” Herschel gives the rules by which he was 
guided, which I should like to quote, as they may well 
serve as a motto to all who lire engaged in the ob- 
servational sciences : — 

“But first let me mention that if we would hope to 
. make any progress in an investigation of this delicate 
nature we ought to avoid two opposite extremes of 
which I can hardly say which is the most dangerous. 
If we indulge a fanciful imagination and build worlds 
of our own, we must not wonder at our going wide 
from the path of truth and nature; but these will 
Danish like the Cartesian vortices, that soon gave way 
when better theories were olTcrod. On the other hand, 
if we add observation to observation, without attempt- 
ing to draw not only certain conclusions but also con- 
jectural views from them, we offend against the very 
end for which only observations ought to be made. 
I will endeavour to keep a proper medium ; but if I 
should deviate from that I could wish not to fall into 
the latter error.” In this spirit he discussed the “star 
gauges” or counts of stars visible with his great re- 
flector in dilTerent parts of the sky, and concluded 
from them that the stars form a cluster which stretches 
to an unknown but finite distance, considerably greater 
in the plane of the Milky Way than in the per- 
pendicular direction. He gave this distance as 497 
timt's that of Sirius. He did not hesitate to advance 
the theory that some of the nebulas wore similar 
clusters of stars, of which that in Andromeda, judging 
from its size, was the nearest. Herschel had no 
means of telling the scale of the sidereal system, 
though he probably supposed the parallax of Sirius 
to be of the order of i". 

Though some of the assumptions made by Herschel 
are open to criticism, the result at which he arrived 
is correct in its general outline. I shall attempt to 
give a brief account of some of the principal methods 
used to obtain more definite knowledge of the extent 
and constitution of this “island universe.” The stars 
of which most is known are, in general, those nearest 
to us. If the distance of a star has been measured, its 
co-ordinates, velocity perpendicular to the line of sight, 
and luminosity are’ easily found. In the case of a 
double star the orbit of which is known the mass may 
also be determined. But only a very small proportion 
of the stars are sufficiently near for the distance to be 
determinable with any accuracy. Taking the distance 
corresponding to a parallax of or the parsec, as 
unit — t.c. 200,000 times the distance of the earth from 
the sun — fairly •accurate determinations can -be made 
up to a distance of 25 parsecs, but only rough ones 
for greater distances. " 

: For much greater distances average results are ob- 
tainable from proper motions, and the mean distances 
of particular classes of stars — for instance, stars of a 
given magnitude or given type of spectrum-— can be 
found with confidence up to a distance of 500 parsecs, 
and with considerable uncertainty to twice this dis- 
tance. The density of stars -in space as a function of 
the distance, the percentage of stars within different 
limits of luminosity, the general trend of the move- 
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ments of stars and their average velocities can also be 
found, within the same limits of distance. 

For all distances, provided the star is sufficiently 
bright, its velocity to or from the earth can be 
measured. The general consideration of these veloci- 
ties supplies complementary data which cannot be ob- 
tained from proper motions, and confirms other results 
obtained by their means. For distances greater than 
1000 parsecs our knowledge is generally very vague. 
We have to rely on what can be learned from the 
amount and colour of the light of the stars, and from 
their numbers in different parts of the sky. f 

Parallax. 

Let us begin with the portion of space nearest to 
iis, within which the parallaxes of stars are determin- 
able. The successful determination of stellar parallax 
by Bessel, Struve, and Henderson in 1838 was a land- 
mark in sidereal astronomy. The distances of three 
separate stars were successfully measured, and for the 
first time the sounding line which astronomers had for 
centuries been throwing into space touched bottom. 
The employment of the hcliometer which Bessel intro- 
duced was the main source of our knowledge of the 
distances of stars until the end of the nineteenth 
century, and resulted in fairly satisfactory determina- 
tion of the parallaxes of nearly one hundred stars. 
For the part of space nearest to us this survey is 
sufficiently complete for us to infer the average dis- 
tances of the stars from one another — 2J to 3 parsecs. 
The parallax determinations of double stars of known 
orbits lead to the result that the masses of stars have 
not a very great range, but lie between forty times and 
one-tenth of the mass of the sun. 

When the absolute luminosities of the stars the dis- 
tances of which have been measured are calculated, it 
is found that, unlike the masses, they exhibit a very 
great range. For example, Sirius radiates forty-eight 
times as much light as the sun, and Groombridge 34 
only one-hundredth part. This docs not represent 
anything like the complete range, and Canopus, for 
example, may be ten thousand times as luminous as 
the sun. But among the stars near the solar system, 
the absolute luminosity appears to vary with the type 
of spectrum. Thus Sirius, of type A, a blue hydrogen 
star, is forty-eight times as luminous as the sun ; Pro- 
cyon of type F5' - bluer than the sun, but not so blue 
as Sirius — ten times; a Contauri, which is nearly of 
solar type, is twice as luminous. 61 Cygni of type 
K5 — redder than the sun — one-tenth as luminous ; 
while the still redder star of type Ma, Or 34, is only 
one-hundredth as luminous. In the neighbourhood of 
the solar system one-third of the stars are more 
luminous and tw’o-lhirds less lumindus than the sun. 
The luminosity decreases as the type of spectrum 
changes from A to M, i.e. from the blue stars to the 
red stars. « 

These three results as to the density in space, the 
mass, and the luminosity have been derived from a 
very small number of stars. They show the great 
value of accurate determinations of stellar parallax. 
So soon as the parallax is known, all tne other 
observational data ore immediately utilisable. At the 
commencement of the present century the parallaxes 
of perhaps eightv stars were known with tolerable 
accuracy. Happily the number is now rapidlv increas- 
ing by the use of photographic methods. Within the 
last year or two, the parallaxes of nearly two hundred 
stars have been determined and published. This vear 
a committeee of the American Astronomical Society, 
under the presidency of Prof. Schlesinger, has ‘been 
formed to co-ordinate the work of six or seven 
American and one or two English observatories. Thb 
combined programme contains 1100 stars, of which 
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400 are being measured by more than one observatory. 
We may expect results at the rate of two hundred a 
year, and may therefore hope for a rapid increase of 
our knowledge of the stars within our immediate 
neighbourhood. 

Velocities in the Line of Sight. 

The determination of radial velocities was initiated 
by Huggins in the early ’sixties, but trust- 
worthy results were not obtained until photographic 
methods wore introduced by Vogel in 1890. Since. that 
time further increase in accuracy has been made, and 
the velocity of a bright star with sharp lines is deter- 
minable (apart from a systematic error not wholly 
explained) with an accuracy of J kilometre per second. 
As the average velocities of those stars arc bctwocMi 
10 and 20 kilometres a second, the proportional accu- 
racy is of a higher order than can be generally ob- 
tained in parallax determinations or in other data 
of sidereal astronomy. A number of observatories in 
the United States and Europe, as well as in South 
America, the Cape, and Canada, arc engaged in this 
work. Especially at the Lick Observatory under 
Prof. Campbell’s direction, the combination of a large 
telescope, a well-designed spectroscope, and excellent 
climatic conditions have been utilised to carry out a 
bold programme. At that observatory, with an off- 
shoot at Cerro San Christobal in Chile, for the ob- 
servations of stars in the southern hemisphere, the 
velocities of 1200 of the brightest stars in the sky 
have been determined. Among the results achieved is 
a determination of the direction and amount of the 
solar motion. The direction serves to confirm the 
results from proper motions, but the velocity is only 
obtainable accurately by this method. This quantity, 
which enters as a fundamental constant in nearly all 
researches dealing with proper motion, is given by 
Campbell at 19-5 kilometres per second, or 41 limes 
the distance of the earth from the sun per annum, 
though there is some uncertainty arising from a 
systematic error of unknown origin. 

The observations of radial velocities have shown 
within what limits the velocities of stars lie and luive 
given a general idea of their distribution. The most 
important result, and ome of a somewhat surprising 
char.actcr, is that the mean velocities of stars, the 
motion of the sun being abstracted, increase with the 
type of spectrum. Thus the stars of tyi)e H, the 
helium stars, the stars of the highest temperature, 
have average radial velocities of only 6-5 kilometres 
per second ; the hvdrogen stars of type :\ have average 
velocities of tt kilometres per second; the solar stars 
of 15 kilometres per second; while for red stars of 
tyi)es K and M it has increased slightly more to 
17 kilometres per second. Further, the few planetary 
nebula? — i.c. condensed nebulae with bright line spectra 
— have average velocities of 25 kilometres per second. 
There can be no question of the substantial accuracy 
of these results, as they are closely confirmed by dis- 
cussions of proper motions. Thev are, however, very 
difficult to understand. On the face of it, there does 
not seem any reason why stars of a high temperature 
should have specially high velocities. A suggestion 
has been thrown out by Dr. Halm that as the helium 
stars have greater masses, these results are in accord- 
ance with an cqui-partition of energy. Hut the dis- 
tances of stars apart is so great that it seems impos- 
sible that this could be brought about by their inter- 
action. Prof. Eddington suggests that the velocities 
may be an indication of the part of space at which 
the’ stars were formed (c.g. stars of small mass in 
.outlj/ing portions), and represents the kinetic energy 
they have acquired in arriving at their present posi- 
tions. 
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The stars the radial velocities of which have been 
determined arc, generally speaking, brighter than the 
fifth magnitude. Fainter stars are now being observed. 

At the Mount Wilson Observatory, Prof. Adams has 
determined the velocities of stars of known parallaxes, 
as there are great advantages in obtaining complete 
data for stars where possible. Extension of line-of- 
sight determinations to fainter stars is sure to bring 
a harvest* of useful results, and a number of great 
telescopes are engaged, and others will shortly join 
in this important work. 

Proper Motions. 

As proper motions are determined by the comparison 
i of the positions of stars at two different epochs, they 
get to be known with constantly increasing accuracy 
as the time interval increases. The stars visible to 
the naked eye in the northern hemisphere were 
accurately observed by Bradley in 1755. Many 
thousands of observations of faint stars down to .about 
9*om. were made in the first half of the nineteenth 
century. An extensive scheme of rc-observation was 
carried out about 1875 under the auspices of the 
Astronomische Gesellschaft. A great deal of re,- ^ 
observation of stars brighter than the ninth magnitu^ 
has been made this century in connection with the 
photographic survey of the he,avens. For the bright 
stars all available material has been uftilised and their 
proper motions have been well determined, and for the 
fainter stars this is being gradually accomplished. 

Proper motions differ widely and irregularly in 
amount and direction. Herschel ob.served a tendency 
of a few stars to move towards one point of the sky, 
and attributed this sign of regularity to a movement 
of the sdlar system in the opposite direction. But 
puzzling differences given by different methods re- ‘ 
mained unexplained until the difficulty was resolved 
by Prof. Kapteyn in a paper read before this section 
of the British Association at its meeting in South 
Africa ten years ago. He showed that the proper 
motions had a general tendency towards two different 
points of the sky and not towards one only, as would 
be expected if the -motions of the stars themselves 
wore haphazard, but viewed from a point in rapid 
motion. He concluded from this that there was a 
general tendency of the stars to stream in two opposite 
directions. It is interesting to notice that this great 
discovery was made by a simple graphical examina- 
tion of the proper motions of stars in different regions 
of the sky, after the author had spent much time in ,, 
examining and criticising the different methods which 
h.ad been adopted for the determination of the direction 
of the solar motion. The subject was brought into a 
clearer and more exact shape hv the analytical formu- 
lation given to it by Prof. Eddington, and after him 
by Prof, Schwarzschild. 

This star-streaming is corroborated bv observations 
of velocities in the lino of sight. It applies— with the 
exception of the helium stars— to all stars which are* 
near enough for their proper motions to be deter- 
minable. We may say with certainty that it extends 
to stars at distances of two or three hundred parsecs ; 
it may extend much further, but I do not think we - 
have at present much evidence of this. Prof. Turner 
pointed out that the convergence of proper motions 
did not necessarily imply movements in parallel direc- 
tions, and suggested that the star-streams were move- 
ments of stars to and from a centre. The agreement ’ 
of the radial velocities with the proper motions seems 
to me to be opposed to this suggestion, and to show 
that star-streaming indicates approximate parallelism 
in two opposite directions in the motions of the stars 
examined. As the great majoritv of these stars are 
comparatively near to us, it is' possible that this 
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parallelism is mainly confined to them, and indicates 
the general directions of the orbital motions of stars 
in the neighbourhood. An attempted explanation on 
these lines, as on Prof. Turner’s, implies that the sun 
is some distance from the centre of the stellar system. 

A discovery of an entirely different character was 
made by Prof. Boss in 1908. He spent many years in 
constructing a great catalogue giving the most accu- 
rate positions and motions of 6200 stars obtainable 
from all existing observations. This catalogue, which 
was published by the Carnegie Institute, was intended 
as a preliminary to a still larger one which would give 
the accurate positions and motions of all the stars 
down to tho seventh magnitude. In the course of this 
work Prof. Boss found that forty or fifty stars scat- 
tered over a considerable region of the sky near the 
constellation Taurus were all moving towards the 
same point in the sky and with nearly the same 
angular velocity. He inferred that these stars were 
all moving in parallel directions with an equal linear 
velocity, and the supposition was verified, in the case 
of several of them, by the determination of their radial 
velocities. From these data he was able to derive the 
distance of each star and thus its position in space. 
The existence of a large group of stars, separated from 
one another by great distances, and all having the 
same motion in space, is a very remarkable pheno- 
menon. It shows, as was pointed out by Prof. Edding- 
ton, how small is the gravitational action of one 
.star on another, and that the movement of each star 
is determined by the total attraction of the whole 
mass of the stars. Several other interesting moving 
clusters have been found since. For all the stars 
belonging to these clusters, the distances have been 
found, and from them luminosities and velocities of 
individual stars, particulars which are generally only 
obtainable for stars much nearer to us. 

Proper motions are the main source of our know- 
ledge of the distances of stars which are beyond the 
reach of determination by annual parallax. If a star 
were known to be at rest its distance could be calcu- 
lated from the shift of its apparent position caused 
by the translation of the solar motion. As the solar 
system moves 410 times the distance of the earth from 
the sun in a century, this gives a displacement of 
for a star at the distance of 500 parsecs. This method 
has been applied by Kapteyn to determine the dis- 
tances of the helium stars, as their velocities are 
'^sufficiently small to be neglected in comparison with 
.-that of the solar system. But generally it is only 
possible to find the mean distances of groups of stars 
of such size that it may be assumed that the peculiar 
motions neutralise one another in the mean. For 
e.xample, the average distance of stars of type A, or 
Stars of the fifth magnitude, or any other group desired 
may be found. In this way Kapteyn has found from 
the Bradley stars that the mean parallax of stars of 
magnitude m is given by tho formula 

log. - i-io8- 0-125 m. 

In conjunction with another observational law which 
expresses the number of stars as a function of the 
magnitude, this leads to a determination of the density 
of stars in space at different distances from us, and 
also of the “luminosity law,” i»e, the percentage of 
stars of different absolute brightness. Profs. Seeligcr 
and Kapteyn have shown in this way that there is a 
considerable falling off of star-density as we go further 
from the solar system. It seems to me very necessary 
that this should be investigated in greater detail for 
different parts of the sky separately. A general mathe- 
matical solution of general questions which arise in 
the treatment of astronomical statistics has been .given 
by Prof. Schwarzschild. His investigations are of the 
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greatest value in showing the exact dependence of 
tho density, luminosity, and velocity laws on the statis- 
tical facts which can be collected from observation. 
The many interesting statistical studies which have 
been made are liable to be rather bewildering without 
the guidance furnished by a general mathematical 
survey of the whole position. 

When the proper motions are considered in relation 
to the spectral types of the stars, the small average 
velocities of the hydrogen stars and still smaller ones 
of the helium stars found from line-of-sight observa- 
tions arc confirmed. If stars up to a definite limit 
of apparent magnitude, say, to 6-om., or between 
certain limits, say Som. and q-om., are considered, 
then the solar stars are found to be much nearer than 
either tho red or the blue stars. Thus both red and 
blue stars must be of greater intrinsic luminosity than 
the solar stars. As regards blue stars, this agrees 
with results given by parallax observations. But the 
red stars appear to consist of two classes, one of great 
and one of feeble luminosity, and it docs not seem that 
a sufficient explanation is given by the fact that a 
selection of stars brighter than any given apparent 
magnitude will include the very luminous stars which 
are at a great distance, but only such stars of feeble 
luminosity as are very near. 

The significance of these facts was pointed out by 
Prof. Hertzsprung and Prof. Russell. They have a 
very important bearing on the question of' stellar 
evolution, a subject for discussion at a later meeting 
this week. From the geometrical point of view of my 
address these facts are of importance in that they help 
to classify the extraordinarily large range found in the 
luminosities of stars. Putting the matter somewhat 
broadly, the A stars, or hydrogen stars, are on the 
average intrinsically 5 magnitudes brighter than the 
sun, whilst the range in their magnitudes is such that 
half of them are within } magnitude of the mean 
value. The stars of type M, very red stars, are of two 
classes. Some of them arc as luminous as the A stars, 
and have a similar range about a mean value 5 mag- 
nitudes brighter than the sun. Others, on the con- 
trary, have a mean intrinsic brightness 5 magnitudes 
fainter than the sun and with the same probable 
deviation of J magnitude. Between the types M and 
A there are two classes the distance apart of which 
diminishes as the stars become bluer. The facts in 
support of this contention are very forcibly presented 
by Prof. Russell in Nature in May, 1914. If this 
hypothesis is true, and it seems to me there is much 
to be said in its favour, then the apparent magnitude 
combined with the type of spectrum will give a very 
fair approximation to the distances of stars which are 
too far .away for their proper motions to be determin- 
able with accuracy. 

In dealing with the proper motions of the brighter 
stars, the sky ‘has been considered as a whole. Now 
that the direction .and amount of the solar motion are 
known, we may hope that, as more proper motions 
become available, the different parts of the sky will 
be studied separately. In this way we shall obtain 
more detailed knowledge of the streaming, and also 
of the mean distances of stars of different magnitudes 
in all parts of the sky, leading to a determination of 
how the density of stars in .space changes in different 
directions. A second line of research which may be 
expected to give important results is in the relation- 
ship of proper motions to spectral type. There is in 
preparation at Harvard College by Miss Cannon, under 
Prof. Pickering’s direction, a catalogue giving the 
type of spectrum of every star brighter than the ninth 
magnitude. It would be very desirable to determine 
the proper motions of all these stars. If* all the mate- 
rial available Is examined it should be possible to do 
this to a very large extent. 
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Photometry and Colour, 

For the more distant parts of the heavens proper 
motions arc an uncertain guide, and we must depend | 
on what can be learned from the light of the stars 
by means of stellar photometry, determinations of 
colour, and studies of stellar spectra. Speaking 
generally, we attempt to discover from the nearer stars 
sufficient about their intrinsic luminosities to enable 
us to use the apparent magnitude as an index of the 
distances of the stars which are further away. The 
most striking example is found in Prof. Hertzsprung’s 
determination of the distance of the small Magellanic 
cloud. From a knowledge of the characteristics of 
the Cepheid variables found in this cloud by Miss 
Leavitt, and their apparent magnitude, he deduced 
the distance of the cloud as 10,000 parsecs. 

Much attention has been given of late years to 
stellar photometry. In 1899 Prof. Pickering published 
the Revised Harvard Photometry giving the mag- 
nitudes of all stars brighter than d-^m. In 1007 
Messrs. Muller and Kempf completed a determination 
of 14,199 stars of the northern hemisphere brighter 
than 7*5m. In 1908 a catalogue of 36,682 stars fainter 
than 6*5m. was published at Harvard. These deter- 
minations derive additional importance as they give 
the means of standardising estimates of magnitude 
made by eye, particularly the many thousands of the 
Bonn fiurchmusterung. ’ 

By the labours of Prof. Pickering and his colleagues 
at Harvard, Prof. Schwarzschild, Prof. Parkhurst at 
Yerkes, Prof. Scares at Mount Wilson, and others, 
the determinations of the magnitudes of stars by photo- 
graphy has made rapid strides. As yet no complete 
catalogues of photographic magnitude corresponding 
to the Revised Harvard Photometry have been pub- 
lished, though considerable parts of the sky and 
special areas, such as the Pleiades, have been carefully 
studied. The determination of the photographic mag- 
nitudes of any stars which may be required is, how- 
ever, a comparatively simple matter when the mag- 
nitudes of sufficient standard stars have been found. 

A trustworthy and uniform scale has been to a large 
extent secured by the use of extra-focal images, grat- 
ings, and screens in front of the object glass, and the 
study of the effects of different apertures and different 
times of exposure. 

At Harvard and Mount Wilson, standard mag- 
nitudes of stars near the north pole have been^ pub- 
lished extending to nearly the twentieth magnitude. 
In the part of the range extending from lo-om. to 
i6om. these agree very satisfactorily. There is, how- 
ever, a difference of o-4m. in the scale between 6-om. 
and lO'Om. which needs to be cleared up. 

A uniform and accurate scale of magnitude is of 
fundamental importance in counts of the numbers of 
stars. Such counts aim at the determination of two 
things : (i) how the numbers vary in different parts 
of the shy, and (2) what is the ratio of the number of 
stars of each magnitude to that of the preceding 
magnitude in the same area of the sky. The counts 
of stars from the gauges of Sir William and Sir John 
Herschel, those of the stars contained in the Bonn 
Durchmusterung, those made by Prof. Celoria, and 
the recent counts of the Franklin-Adams plates by Dr. 
Chapman and Mr. Melotte, all agree in showing a 
continuous increase of stars as we proceed from the 
pole of the galkxy to the galaxy itself. The import- 
ance of this fact is that it shows a close connection 
between the Milky Way and the stars nearer to us. 
The Milky Way is not a system of stars beyond the 
others, but is the primary feature of' our “island 
universe.**' ‘ 

Photometric observations have acquired additTona! 
importance front the differences between photo^pMc 
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and visual magnitudes. The ordinary plate is more 
sensitive to blue light than the eye, and the difference 
between the photographic and visual ^or photo-visual) 
magnitude of a star is an index of tne colour. The 
colour index is found by observation to be related 
very closely to the type of spectrum. Prof. Scares has 
shown from the colour indices that as the stars become 
fainter they become progressively redder. Prof. Hertz- 
sprung has found the same thing by the use of a 
grating in front of the object glass. Among stars of 
i7-om. visual magnitude, Seares found none with a 
colour index less than 07; this is approximately the 
colour index of a star of solar type, i,e, near the 
middle ot the range from blue stars to red stars. 

There are three ways in which this may oficur. The 
stars may be bright but very distant red stars ; or they 
may be faint red stars, like those in the immediate 
neighbourhood of the sun; or there may have been an 
absorption of blue light. It is not possible to say in 
what proportion these causes have contributed. The 
red stars of 9-om. and lo-om. are nearly all very 
luminous but distant bodies, but it seems likely that 
stars of 170m. will contain a greater proportion of 
stars of small luminosity. u 

The absorption of light in space is very small, and 
as yet imperfectly determined. Prof. Kapteyn and Mr. 
Jones, by comparing the colour indices 6f stars of large 
and small proper motion, make the difference between 
the absorption of photographic and visual light as 
im. in 2000 parsecs. The question has been examined 
directly by Prof. Adams, who has obtained spectra 
of near and distant stars which are identical as regards 
their lipes, and has examined the distribution of the 
continuQus light. This direct method of comparison 
showed that the more distant star was always weaker 
in violet light. But as both these investigations show 
that very luminous stars are intrinsically spmewhat 
bluer than less luminous stars of the same spectral 
type, the two causes require further research for their 
disentanglement. The question is of importance, as 
it may serve in some cases to determine the distances 
of very remote bodies the type of spectrum of which 
is known. 

It must be admitted that we are as yet very ignorant 
of the more distant parts of the “island universe.” 
For cx.ample, we can make little more than guesses 
at the distance of the Milky Way, or say what part 
is nearest to us, what are its movements, and so on. 
But, nevertheless, the whole subject of the construc- 
tion of the heavens has been opened up in a remarkable 
manner in the last few years. The methods now em. 
ployed seem competent to produce a tolerably good 
model showing tne co-ordinates and velocities of the 
stars as well as their effective temperatures and the 
amount of light they radiate. Industry in the collec- 
tion of accurate data is required, along with constant 
attempts to interpret them as they are collected. The 
more accurate^ and detailed our knowledc^ of the 
stellar system as it is now, the better will be our 
position for the dynamical aaid physical study of its 
history and evolution. 


NOTES. 

The director of the Meteorological Office reports 
that information has been received from the Seismo- 
logical Observatory at Eskdalcmuir, Scotland, ol the 
record of a large earthquake which occurred at 1 a.m. 
on Tuesday, September 7. The computed position 
of the epicentre is lat. qp N., long. 969 W., with a 
[possible error of zo^. The position mentioned is in 
ithe Pbelffc Otoan, about 70 miles fh>m Cape Blanco 
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in Costa Rica, and a circle of io° radius drawn from 
this point as centre includes a portion of Central 
America and the Isthmus of Panama. 

A Reuter message from Paris states that the Minis- 
try of Foreign Affairs has sent to the Academy of 
Sciences a note reporting the discovery of mineral 
springs in Colorado containing radium in such large 
quantities that they may lead to the industrial extrac- 
tion in America of radium, and the reduction of price 
to less than one-quarter the present rate per gram. 

The Ministry of Munitions announces that the Muni- 
tions Inventions Branch, which was recently consti- 
tuted by the Minister of Munitions to deal with pro- 
jects for inventions relating to munitions for warfare 
on land, or matters appertaining thereto, has now 
i)t‘en removed from Armament Buildings, Whitehall, 
to accessible and commodious quarters in Princes 
Street, Storey’s Gate, S.W. (hitherto the premises of 
the Whitehall Club), to which all future communica- 
tions should be addressed. The department is now in 
working order, and is already dealing w’lth a large 
number of proposals. The comptroller. Mr. E. W. 
Moir, is being assisted in this work by an advisory 
panel of scientific experts, whose names were 
announced in Nature of August 19 (p. 678). This 
body is now at work in committees, and every proposal 
receives consideration from them. 

In commemoration of Capt. Cook, a tablet has been 
placed on the school at Great Ay ton, Cleveland, where 
the navigator received his education ; a scholarship 
has also been established at Marton, in the same 
neighbourhood; which was Capt. Cook*§ birthplace, 
'riie cost of both has been provided out of the surplus 
of the fund raised for the erection of the Cook 
memorial in London. 

We are informed that Mr. A. Gibb Maitland, 
Government Geologist and Director of the Geological 
Survey, Western Australia, has been appointed Presi- 
Icnt of the Royal Society of Western Australia for 
Hie session 1915-16. 

We learn from the Allahabad Pioneer Mail that Dr. 
N. Annandale, superintendent of the Indian Museum, 
Calcutta, is to spend the greater part of his six months’ 
leave of absence in Siam and Japan, studying the 
fauna of the lake regions, and that he will prepare 
and submit a report on the geological and entomo- 
logical, collections in the two countries referred to. 

Wfi are glad to learn from Cambridge that the 
announcement in the Times of September 2 that Capt. 
James Romanes had been killed at the Dardanelles 
on August 31 is incorrect. A telegram from Gibraltar 
states that Capt. Romanos is returning home slightly 
wounded. 

Wk notice with much regret the announcement of 
the death, on September 4, at forty-four years of age, 
of Prof. D. T. Gwynne-Vaughaii, professor of botany 
ot University College, Reading. - 

The death is announced of Julius von Payer, who, 
jn a memorable Austro-Hungarian Arctic Expedition 
in 1872-74, under the leadership of Lieut. Weyprecht 
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and himself, discovered and explored the coast of 
Franz-Josef Land. 

The death is announced of Mr. F. Higgins, chief 
engineer to the Exchange Telegraph Company. He 
began his career in the Post Office Telegraph Depart- 
ment, was Superintendent of Telegraphs in Mauritius 
for a time, and entered the service of the Exchange 
Telegraph Company in 1873, when he began to direct 
his attention to the development of type-printing tele- 
graphs in the various forms now familiarly known as 
“tape” instruments. In this he was successful, as, 
besides perfecting several forms of “relays,” he largely 
increased the speed of the instruments. In addition, 
he invented an instrument known as the column 
printer for printing on a broad band of paper. He 
was also the patentee of numerous inventions in elec- 
tric fire alarms. 

By the death of Mr. Thomas Carrington-Smith 
agriculture has lost a prominent and characteristic 
personality, and one who did much to make 
British farming what it now is. He entered his farm 
about the middle of the ’fifties, and maintained an 
uninterrupted tenancy of some sixty years; thus he 
farmed through the prosperous times of the ’sixties, 
the disasters of ’79, the depression of the ’nineties, 
and he lived to see high prices setting in once more. 
His long experience was placed ungrudgingly at the 
service of his fellow-agriculturists, and he played 
a considerable part in bringing about the legislation 
that was necessary before farmers could alter their 
systems of working. No industry is subject to more 
restrictions than agriculture, probably because farmers 
rarely work on more than an annual lease. Legis- 
lation is therefore necessary from lime to time to effect 
adjustments of the various interests involved. In all 
this Mr. Carrington-Smith played a prominent part, 
j and his name is as.sociated with legislation affecting 
I tenant right reform, swine fever, cattle disease, agri- 
cultural rates, and the sale of margarine. He was 
j active, both on the advisory side, as chairman of the 
Dairy Products Committee of the Central Chamber of 
Agriculture, and on the administrative side, as a mem- 
ber of the Staffordshire County Council. He also 
wrote a number of papers on agricultural subjects. 

We announced, with regret, in our last number, 
the death of Mr. Henry Crookes, which took place 
after a short illness at his residence, 109 Ladbroke 
Road, W., on, August 28. Henry Crookes was the 
eldest son of Sir William and Lady Crookes, and for 
many years he had been closely associated with his 
father in several branches of scientific activity. He 
was an associate of the Royal School of Mines, and 
was elected a fellow of the Chemical Society in 1902. 
Quiet and unassuming in disposition, his work was 
not largely known outside his immediate circle of 
friends and collaborators. Some years ago he spent 
a considerable time in South Africa, engaged in work 
connected with gold mining and the extraction of gold 
from residues by the cyanide process. At this time 
he unfortunately contracted intermittent fever, which 
necessitated his return to England, and the effects 
of which never left him. It is to this circumstance' 
that his death at a comparatively early age is largely 
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due. He contributed many papers to the scientific 
Press. .Amonf:^ them are the following: — “Action- of 
Permanganate of Potash and Acetic Acid on Bacteria 
in Thames Water,** “Bactericidal Properties of the 
Emanations from Radium,** “Volcanic Dust,** “Photo- 
graphs and Living Cultures of Bacillus Phosphor- 
escens,” “ Metallic Colloids and their Bactericidal Pro- 
perties.** Of late years his time was occupied chiefly 
in the analysis of the water supply of London and 
several large towns in the provinces, particularly with 
regard to their bacterial contamination. He was the 
discoverer of a process for the preparation of stable 
colloidal s 61 utions of silver and other metals, the 
valuable properties of which are now recognised by 
the medical profession, and he was actively engaged 
upon those researches and preparations up to the lime 
of his recent fat.al illness. He will be greatly missed 
in his particular sphere of activity. In he mar- 
ried the daughter of the late C. E. Spagnolelti. Our 
sincere sympathy is offered to his widow, as well as 
to Sir William and Lady Crookes for their great loss 
at a time when they are naturally ill . able to bear 
the strain. 

Capt. T. P. Br.ACK, whose death in the Dardanelles 
was announced in Natukk last week, was the 
eldest son of the late Mr. Geo. B. Black. Born at 
Shotts, Lanarkshire, in 1878, he was educated at 
.Aberdeen and Darlington, gained a scholarship to 
Durham Ihiiversily, and graduated B.A., with 
honours, in i8c)8. .At this time he visited the Dar- 
danelles, Constantinople, Skutari, and the Crimea. 
On his return he graduah'd M..A. and B..Sc., with 
honours, at Durham, and researched on radio-activity. 
He next held a science research scholarship at Strass- 
biirg, taking the Ph.D, for original work in physics 
carried out under Profs. Braun and Zenneck. An 
.abstract from his doctoral dissertation, published in 
the Annalcii dcr Pliysik for January, igo6, bore the 
title, “On the Resistance of Coils for Quick Electric 
Oscillations.” .After being an assistant at Newcastle, 
ho became in 1906 lecturer and demonstr.ator in physics 
at University College, Nottingh.am, While here he 
w.as joint author of .an “Introduction to Pr.actical 
Physics. He was justly valued as an able teacher, 
and was deservedly popular with staff and students. 
In 1911 he accepted the rogistr.arship of the college 
.and so passed to new successes in a wider sphere of 
usefulness. Thus his soldier’s death was but the 
crowning glory of a strenuous life, lich in distinction 
and promise. 

The first number of the Journal of the British 
Science Guild, which has just been issued, contains a 
verbatim report of the ninth annual meeting of the 
guild, held on July i, and the addrc.ss on “The 
National Organisation of Science,*' delivered on that 
occasion by Sir William Ramsay. It is hoped that 
the publication of the Jourjial will serve not only to 
keep members in touch with the results of the guild’s 
activities in many directions, but also will be the 
means of securing increased support for its work. 
The main purpose of the guild is the promotion of 
scientific method and organisation in all national 
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affairs; and there arc sufficient sympathisers with this 
aim to increase the membership a thousandfold: The 
minimum annual subscription is only half a crown ; 
life membership is obtained for two guineas, and the 
subscription for a life fellow is ten guineas. Any 
British subject is eligible to join the guild, and all 
who believe in the services which science can render 
to the arts of peace as well as those of war should give 
a practical sign of their conviction by becoming mem- 
bers or fellows. The offices of the guild are at 199 
Piccadilly, Ix)ndon, W., and the secretary will be 
glad to send particulars of committees and of 
publications upon application. 

In the Times of September 4 Mr. R. C. Shaw 
announces the discovery at Caervoran, on the Roman 
Wall three miles east of Gilsland, in Northumberland, 
of a remarkable bronze measure of the Roman period. 
Such ofiicially certified measures are very rare. On 
the present specimen the name of the Emperor Domi- 
lian, in whose consulate in a.d. 90 the measure was 
tested, has been oblit<‘rated, owing to the hatred f(;Jt 
towards him after his death. The measure contains 
17 J scctarii, about 30 lb. of wine, or rather more than 
two gallons, and 8 lb. have been allowed As the weight 
of the material. Prof. Haverfield is uncertain whether 
it was re.ally certified under the order of the Emperor, 
or whether it is a private venture, masquerading as 
official. In any case, there is no question of the date, 
and the discovery is of considerable antiquarian in- 
terest. . , 

In Man for September Mr. R. Grant Brown dis- 
cusses the modesty of Biirmnn women. He* points 
out a fact familiar to all visitors to ar religious fair 
in northern India, that women when bathing manage 
their scanty drapery with such dexterity that any 
suggestion of immodesty is avoided. I'hc principle 
underlying this ob.servance of propriety is that every 
Burinan l.ady believes herself to be under the watih 
of twelve spirits, six of whom are good and si.x t vil, 
and it is supposed that any exposure of the human 
form in their presence is a source of danger. Even in 
the wearing of the scanty tamein, or waist-cloth, she 
contrives to observe the laws of propriety. The only 
case in which decency is violated is when a woman 
really loses her head in the course of a quarrel with 
.a neighbour, and both combatants roll in the gutter 
without any regard for decency. The cxplan.ation is 
that they believe th.at in thus humiliating an opponent 
they h.ave vindicated the justice of their c.ause and 
brought the enemy into contempt. 

A PAPER entitled “The History and Functions of 
Botanic Gardens,” by Mr. A. W. Hill, assistant 
director of the Royal Gardens, Kew, was read by in- 
vitation at the twenty-fifth anniversary celebration of 
the Missouri Botanic Garden, October 15, 1914, and 
has been reprinted from the Annals of the Missouri 
Garden (Vol. ii., pp. 185-240). This paper is mainly 
devoted to an extremely interesting and valuable his- 
torical summary of the founding of the various botanic 
gardens of the world from about the year 1000 b . c . 
onwards, and is illustrated by nine plates, three of 
which are remarkably fine collotype reproductions of 
photographs taken in Kew Gardens. 
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Two important papers appear in the American 
Naturalist for August, The first of these should be 
carefully read by all who are interested in problems 
of heredity. Herein Mr. E. M. East discusses at some 
length “The Chromosome View of Heredity and its 
Meaning to Plant-Breeders.” He contends that the 
maximum possible difiiculty in the improvement of 
animals, and plants, by hybridisation, usually depends 
directly upon the chromosome number. This being 
so, then there can be no question as to the import-. 
mice of determining the number of chromosomes in a 
species before beginning a complex plant^breeding 
problem, and thus being able to comprehend the maxi- 
mum possible difficulties that may be encountered. 
In the second paper Prof. A. C. Eycleshymcr dis- 
cusses the origin of bilaterality in vertebrates. From 
a study of the early embryonic stages he is of opinion 
that neither the position nor the direction of cleavage 
grooves has the slightest significance as far as the 
viting apart of definite embryonic areas is concerned. 
/Vnd furtiicr, that neither the position nor the direc- 
tion of the cleavage grooves enables one to predict the 
long axis of Ute embryo, so that other phenomena, 
which may be of service, must be looked for. These 
he finds in the increased cellular activity of the active 
pole, which can be located with the advent of the 
first cleavage groove. This marks the head end of the 
embryo. The tail end is similarly marked by the early 
accelerated activity of the side of the egg, indicating 
the forthcoming blastopore, which definitely fixes the 
posterior end of the embryo. It necessarily follows 
that the median plane of the embryo must coincide 
with a line passing through the centres of the two. 

Therh is much that may be profitably ruminated on 
in the Museums Journal for August, even by those 
who have no part in the conduct of museums. More 
especially we refer to the views expressed at the con- 
ference? of the Museums Association held in London 
during July, as to the relation which should exist 
between museums and the various grades of educational 
institutions. In Manchester, where so many of the 
school buildings have been converted into military 
hospitals, a number of teachers have been sent to the 
museums to receive a thorough course of instruction 
on the various aspects of the museums to which they 
arc sent, in order that, when peace returns to us, 
they may the more efficiently utilise the 'museums as 
sources of education. Many valuable suggestions for 
the further widening of the spheres of usefulness of 
4 miseuins were also made, some of which, at any rate, 
might well receive immediate attention. The address 
of the president, Mr. E. Kimbault Dibdin, might be 
read with much profit by the peace cranks who just 
now arc so busy. 

Mr. G. B. Walsh makes some interesting observa- 
tions on the causes determining the survival and ex- 
termination of insects in the manufacturing districts 
of Yorkshire in the Entomologists Monthly Maga^ 
eine for August. Drainage, cultivation, and moorland 
fires have done much, but blast-furnaces and chemical 
works have done more, to bring about the extinction 
of many insects that were once common in the areas 
surveyed. Some have contrived to thrive under the 
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most adverse conditions. Thus he relates how two 
very local beetles, moorland .species — Miscodera arctica 
and Pterostichous vitreus — are to be found, in some 
numbers, in a marsh traversed by a foetid stream, and 
stinking most abominably of hydrogen sulphide. A 
slag heap bounds the marsh on either side, which 
receives the overflow from a ncighbourhing chemical 
works, while dust from calcining and blast-furnaces 
fills the air, which is saturated with the odour of 
rotten eggs. How insects the natural homo of which 
is the breezy moorland can contrive to thrive under 
such appalling conditions is indeed a mystery. Speci- 
mens taken from this new habitat should be carefully 
compared with others obtained from the moorland to 
discover, if possible, whether any adaptations to the 
new' environment have taken place. 

The accurate zoning of Carboniferous strata in the 
British Isles has received general attention since the 
pioneer work of A. Vaughan on the Avon section. 
L. B. Smyth, lecturer on palaeontology in the Uni- 
versity of Dublin, has nenv (Sci. Proc. R. Dublin 
Society, vol. xiv., 1915, p. 535) cleared up some 
obscure points in the sequence in the north of the 
county of Dublin, where a river from the Devonian 
land-surface entered the Carboniferous sea. A corre- 
I lation is made between these Irish deposits and those 
of the English Lake District, described by E. J. 
Garwood. Several new species of corals, and a new 
genus, Arachniophylium, are described. The old 
Arachnophyllum, by the by, has been absorbed in 
Strombodes; but it might have been well to direct 
attention to this, the new generic name being almost 
identical. 

From a new consideration of the “ Interglacial 
Gorges of Six Mile Creek at Ithaca, New York” 
(Journ. of Geology, vol. x.xiii., 1915, p. 59), J. L. 
Rich and E. A. Filmcr conclude that at least three 
* glacial epochs are indicated, ‘‘.separated by periods of 
time longer than that since the last epoch.” The 
great Wisconsin ice-extension entered the inter- 
glacial stream-gorges, and deposited its drift there, 
without appreciably modifying their walls. 

F. Chapman describes a new genus of dibranchiate 
ccphalopods, Notosepia, from the Oligocenc of 
Victoria, Australia (Proc. R. Soc. Victoria, vol. 
xxvii., 1915, p. 357). Young forms have a recurved 
mucro at the termination of the pro-ostraciim, recall- 
ing the Eocene Belosepia, while this becomes, in 
adult specimens, straightened towards the type known 
in the modern Sepia. 

Students of meteorites will be glad to note the 
record of the rare calcium sulphide,- Oldhamite, which 
crystallises in the cubic system, in the ‘‘carbonaceous 
chondrite” of Indarch, Russia (G. P. Merrill, Proc. 
U.S. Nat. Museum, vol. xlix., 1915, p. 109), Mr. 
Merrill quotes its occurrence in five other meteorites 
of varied composition, and points out that it may. 
prove to be more widely diffused, since it is usually 
inconspicuous. 

The use of antiseptics or disinfectants for the treat- 
ment of wounds is limited by several factors. Thus" 

I many potent germicides ir.ay bt irritating to the tissues 
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and poisonous to the system, mercuric chloride. 
The efficiency of a disinfectant is probably always 
reduced more or less by the ajbuminous constituents 
of the discharge from the wound. In a paper entitled 
“On the Use of Certain Antiseptic Substances in the 
Treatment of Infected Wounds “ (Brit. Med. Journal, 
August 28, 1915, p. 318), by Dr. H. D. Dakin, of the 
Herter Laboratory, New York, some of the limitations 
of the commonly-used substances are detailed, and 
means for obviating them are discussed. Thus hypo- 
chlorite of soda is very .active, but always contains free 
alkali, which is irritating. If, however, it be mixed 
with a wealc polybasic acid, the latter will neutralise 
the free alkali without decomposing the hypochlorite. 
A solution of suitable concentration for direct applica- 
tion to Wounds, containing o-5-^-6 per cent, of sodium 
hypochlorite, may be prepared as follows : — 140 grams 
of dry sodium carbonate (NaaCO.,), or 400 grams of 
the crystalline salt (w'ashing soda) is dissolved in 
10 litres of tap-water, and 200 grams of chloride of 
lime (bleaching powder) arc added. The mixture is w’cll 
shaken, allowed to stand for half an hour; the clear 
liquid is then syphoned off from the precipitate of 
calcium carbonate and filtered through cotton-wool. 
To the clear filtrate 40 grams of boric acid are added, 
and when dissolved the resulting solution is ready for 
use, but it should not be kept longer than one week. 
It may be used for continued irrigation of wounds up 
to I, or even 2, litres a day without harm. Other 
chlorinated organic compounds (certain chloroamides) 
are also being tested. 

Discussions of the anemographic observations re- 
corded at Jubbulpore from May, 1889, to April, 1900, 
and at Belgaum from May, 1881, to April, 1904, arc 
given as Nos. 5 and 6 of the Memoirs of the Indian 
Meteorological Department, vol. xix. The discussions 
have been carried out by W. A.' Harwood, and an 
introduction is given by Dr. G. T. Walker, 
Director-General of Observatories in India. Some 
notes were left by Sir John Eliot on the Belgaum 
observations. Faulty exposure and inefficient work- 
ing are alludc^d to as occasioning some discrepancies. 
Jubbulixirc is at an elevation of 1327 ft. above sea- 
level, and a detailed description is given of the station. 
The climate is divided into three seasons ; the dry, 
cool season, from October to February; the dry, hot 
season, from March to May; and the rainy season, 
from June to September. The variation of wind 
direction and velocity is given for each of these seasons 
add for the year, also for the several hours in each 
month, and details are shown both in a tabular form 
and graphically. Storm winds are also dealt with. 
Belgaum is 2539 ft. above sea-level, and the observa- 
tions are similarly treated to those at Jubbulpore, the 
discussion being made separately for the cool season 
commencing in October and ending in February; the 
hot season in March, April, and May; and the south- 
west monsoon season in June and September. 

In the Journal of the Royal Statistical Society for 
July Mr. S. Rosenbaum analyses the effects of the 
war on the overseas trade of the United Kingdom. 
In order to estimate the probable value of the trade 
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in each of the five months, August-December, 1914, 
if no war had taken place, the trade in January-July is 
multiplied by the average ratio, for each of the months, 
in the years 1904-13. A basis is thus obtained for 
separating, approximately at least, the effects of the 
war from the normal course of trade. So estimated, 
the collapse of the export trade due to the war was 
about 97 ,000, OCX)/, in the first five month.s — a decline 
that was widely spread over nearly all classes of ex- 
ports. If exports are valued on the basis of peace 
prices this decline is slightly lessened. Of the total 
export trade lost about 22,000,000/. would have taken 
place with enemy countries. As regards imports, the 
shrinkage was approximately 67 millions, or about 
one-fifth of the expected imports, but the ratio was a 
steadily declining one. It must be remembered, how- 
ever, in this case that a considerable rise in prices 
partly masked the decline ; in volume the decline must 
have been about ono-fourth. Details arc given in the 
paper for the several classes of exports and imports, 
and in the latter part some analysis is presented at 
the figures for January-April, 1915. During these 
months the state of affairs was largely altered. While 
exports were still heavily down, in Febrv,-'iry, March, 
and April the value of imiH)rts was greater than in the 
corresponding months of 1914, and this was a real 
increase, not in values only, but also in volume. 

In the same issue of the Journal there is a paper 
by Mr. Bernard Mallet and Mr. Strutt, in continuation 
of a paper pYiblished by Mr. Mallet in 1908, on the 
multiplier necessary for converting the value of estates 
passing at death, and declared for estate duty, into 
the value of capital wealth in the hands of the living. 
The value of the multiplier, 24, reached in tlvi earlier 
paper was thought on several grounds to be too low, 
and the problem has now b(*en r('-attackcd. The 
chief source of error was the assumption of too high a 
rate of mortality. Taking figures more nearly corre- 
sponding to the estate-leaving class the multiplier is 
raised to 28. Rather unexpectedly an often-suggested 
source of possible error — gifts inter vivos — it is argued, 
does not, in fact, affect the results, though this con- 
clusion was disputed in the discussion that followed. 
A further amendment of the mortality rates used, made 
in reply to criticisms offered, suggests that the multi- 
plier might be further raised to 30. Even this multi- 
plier gives a value of total capital in the hands of the 
living of only 10,776,000,000/., a value some two or 
three thousand millions less than that of several other 
estimates. 

In his concluding article on modern bullets in war 
and sport in Engineering for August 27, Fleet- 
Surgeon C. Marsh Beadnell says that hard-nosed 
bullet wounds of the lung are not as a rule fatal. 
When a hollow, organ such as the stomach is per- 
forated by a bullet, it sustains more damage if it 
I contains fluid thaa if empty. The author fired a 
I 0*303 bullet at a sheep’s stomach, in the one .cai^e 
when it was full of water, and in the other case when 
empty, with the following results. The aperture in 
each wall of the empty organ was 0*2 in. ; the aperture 
j in the first wall of the full. stomach was also 0*2 in., 
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but that; in the second wall was 07 in. From this jt 
follows that a man hit after a full meal would have 
less chance of recovery than had this occurred when 
the organ was empty. Bullet wounds of the lung, 
provided no large vessels are touched, are seldom fatal 
in man or beast. The author has seen as many as a 
dozen men in one ward of a base hospital all con- 
valescent from lung injuries. 

In an article in Engineering for September 3, Mr. 
William Hovgaard discusses the Lusitania disaster, 
and draws therefrom the following conclusions : — (i) 
The principle of transverse subdivision should be con- 
• sidered as fundamental in the design of all vessels, 
merchant ships as well as warships, simply because 
the longitudinal stability is always much greater than 
the transverse, and in sea-going ships is generally 
about one hundred times as great. (2) Longitudinal 
subdivision is intrinsically pernicious, on account of 
the small transverse stability of all ordinary vessels, 
should be used only where absolutely necessary. 
(3) All wing compartments, where such must be fitted, 
should either be so small that their heeling effect 
when flooded will be negligible, or, if that is imprac- 
ticable, as may be the case in warships and auxiliary 
bruisers, they should be in permanent connection with 
corresponding compartments on the other side of the 
ship, so as to eliminate tho heeling effect automatic- 
ally. Provision may be made, in addition, for pump- 
ing ' water into the side compartments. In pure mer- 
chant vessels, no side bunkers or other longitudinal 
compartments of so large a volume as to require such 
.moans of compensation should be allowed. 

The Engineer for September 3 has an article on the 
employment of women as machinists, with special 
r(!forcncc to the various shell factories organised by 
.Sir William Beardmore. About 800 girls are now 
employed in these factories, and the number will 
shortly be very largely increasedi Some of these girls 
have now been at work for about four months, and 
were first trained by special instructors selected from 
men employed in other departments of Messrs. Bcard- 
‘more’s works, assisted by skilled operators sent down 
by the makers of several of the machines. These 
girls weie found to be capable of a good output on 
many of the operations after only a week’s instruc- 
istion. Lady superintendents are in charge of the place 
night and day, and a good mess-room is provided for 
meals. All the operations, with one exception, in the 
;nyiking of 18-pounder shells arc carried out by the 
girls. The output on some of the operations exceeded 
expectation owing to the keenness of the girls, so 
much so that some of the machines provided have 
actually been found to be superfluous, and other 
machines have been shown to be capable of more 
wqrk than had ever been believed to he possible. 
There is plenty of such labour available in the country, 
and all the women are nioved by the keenest spirit 
of patriotism. We trust that employers will not Jjesi- 
tate to fiir in their blanks from this source. 

Motor barges, which stir up the mud and discharge 
large quantities of oil in the Grand Canal, in ' the 
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neighbourhood of Ballinasloe, Co. Galway, will appar- 
ently soon bring about the extinction of some of the 
rarer aquatic mollusca. This at any rate is the 
opinion, founded on experience, of Mr. R. A. Phillips, 
who contributes a short but valuable account of the 
mollusca of South Galway to the Irish NaturcUist 
for August. 


I OUR ASTRONOMICAL COLUMN. 

Comet Notes. — Comet Mellish (1915 a) is moving 
north and towards the earth, and will be nearest about 
October 26 (47 million miles). It is also rapidly 
getting away from the sun, and its brightness is 
diminishing. J. Braae and J. Fischer-Petersen have 
extended the ephemeris given in Astronomische Nach» 
richten 4802. The comet is apparently moving nearly 
parallel to and only slightly S. of the line joining 

Canis Majoris and Orionis. It will make very close 
approach to each of these stars on September 27 and 
November 5 respectively. During this time its mag- 
nitude will have reduced from 77 to nearly 8-3. 
J. Braae also supplies a continuation of the ephemeris 
for the periodic comet Tempel 11 . (1915 c). Dr. H. 
Thiele, of the Bergedorf Observatory, publishes (Astro^ 
nomische Nachrichten 4811), positions measured on 
August 9 and 10. It is now somewhat distant and 
retiring. Its declination is slowly decreasing on a 
path in Taurus, practically at right angles to that of 
1915 a. For the other periodic comet at present in 
apparition, Winnecke’s comet (1915b— this return was 
first observed by Dr. Thiele just mentioned), K. Hille- 
brand has extended the ophem<*ris given in Astrono^ 
mische Nachrichten 4787, using slightly improved places 
(Astronomische Nachrichten^ 4810). This comet 
has also passed perihelion, and does not come nearer 
than the sun’s distance (about September 25). Its 
apparent path passed near k Virginis (August 31), and 
from Virgo passes through Libra and centrally through 
.Scorpio, bringing it near « Scorpionis on October 4, 
During the last apparition (as 1909 d) it remained very 
faint and without observable tail or nucleus. 

The Toial Solar Eclipse, August 21, 1914. — 
Several publications dealing with this eclipse have 
lately come to hand. In one of these, MM. C. Bene- 
dicks and I. Fredholm describe (Ark. K. Svenska Vet’ 
Acad., Band 10, No. 24) some photographs taken 
at Lundsvall with a telephoto combination (Goerz 
anastigmat and Z<uss teleansa tz). They have devised 
a laboratory experiment reproducing the effect of 
shadow-bands which they ascribe simply to an effect 
of refraction in a non-homogeneous medium. Senor 
P. Carrasco forwards a reprint of a note referring to 
his observations, made at Theodosia of the red line 
at ^ 6373 (Revista R. Acad., Ciencas, January, 1915, 
Madrid). From Prof. Guglielmo Mengarini we have 
received a copy of an article which appeared in the 
Nuova Antologia (fasc. 1039. Rome), describing the 
operations of the Italian expedition to the Crimea. 
Although occupying a station in the neighbourhood of 
Theodosia, a fortunate break in the clouds permitted 
observations of totality, and the corona was photo- 
graphed by Prof. Mengarini on a Lumiere autochrome 
plate, exposed at the focus of the Fraunhofer equa- 
torial (3 metres f. 1 .) loaned by Prof. Bemporad. 
Illustrations include reproductions of two ^composite 
corona photographs and some prominence pictures. 
Prof. Rtcco made visual and spectroscopic observations. 
Prof. Palazzo employed a series of recording instru- 
ments in observations of solar radiation, terrestrial 
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magnetism, electric . potential, and earth tempera- 
ture. From the Astronomische Nachrichten (No. 4811) 
we learn that the 6-in. Kepsold heliometer of the 
Leipsic Observatory was employed by Von Naumann, 
assisted by Frl. Kuschel, for measures of the position 
angles of the cusps at chronographically recorded in- 
stants through the greatest phase; 150 measures were 
obtained in about fifty-two minutes. The following 
corrections to the ephemerides were obtained : — 

+ 11*4^ ±0-12^, — 3-6"±oo8'^. 

The solar co-ordinates were taken from the Berliner 
Jahrhuch; the moon’s position was derived from the 
Nautical Almanac. 

Colour Index and Distance of Stars. — Mr. P. J. 
van Rhijn, who has been working at the Mount 
Wilson Observatory, has presented an important 
memoir to the University of Groningen as thesis for 
doctorate dealing with the change of colour with dis- 
tance and apparent magnitude, including a new deter- 
mination of the mean parallaxes of the stars of given 
magnitude and proper motion. The stellar data em- 
ployed in the paper are (1) Colour or photographic 
and visual magnitude; (2) .sjjectral type; (j) distance. 
Colour and spectral type have been taken from the 
Yerkes actinometry. Distance has been determined 
according to Kaptcyn’s method of deriving mean 
parallaxes from proper motions and magnitudes, and 
then calculating the mean distances on the hypothesis 
that the logarithms of the ratio of true parallax to the 
most probable parallax of stars having the same magni- 
tude and proper motion are distributed according to the 
law of errors. The data permitted these values to be 
satisfactorily obtained for the helium and second-type 
stars, but for the A-lype paucity of parallaxes neccs- 
sitated different treatment. As would be expected, 
Mr. van Khijn has obtained results in good accord 
with those of Kaptcyn, whilst the exclusion of stars 
with large angular motions is shown to be responsible 
for the opposed conclusions reached by Dr, Campbell. 

Having obtained numerical expressions for the mean 
distances of the stars, Mr. van Rhiin proceeds to deal 
with the colour index. This has been taken as the 
summation of the effect of distance and apparent 
magnitude, the effect of absolute magnitude for various 
reasons having been given a zero coefficient. Out of 
the laborious calculations involved in the solution of 
the adoLir index equations the following results have 
emerged. The faint stars, and also the distant stars, 
are, ceteris paribus, redder than the bright stars and 
the near stars respectively. The increase of the colour 
index found being +0*025111. ±0 004 per cent, per unit 
of visutTl magnitude, and +o*oooi5m. ±o*oo<x)3 per 
cent, per unit of distance (parsec). 

It is possible that the B stars and also the early A 
stars arc immune from the distance effect. If that 
were so, the coefficient for the remaining spectral 
types would be increased to a value 6*5 times 
its probable error. The effect may be due either to 
an absorption of light in interstellar space or to an 
influence of absolute magnitude on colour. 


RECENT STUDIES OF CERTAIN TROPICAL 
DISEASES. 

IVTANY features of much interest arc presented in 
the current number of the Annals of Tropical 
Medicine and Parasitology (vol. ix.. No. 2, June 30). 
The opening article, by Dr, Breinl, deals with the 
ulcerative disease known as Gangosa, or Rhinopharyn- 
gitis mutilans, as observed by him in New Guinea. 
The causal agent of the disease is considered to be 
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a new species of Cryptococcus (C. mutilans), of which 
illustrations are given in a coloured plate.* The 
ravages due to Gangosa arc forcibly demonstrated 
by three plates of photographs of different cases. The 
second paper, by Dr. H. Priestley, deals with Theileria* 
tachyglossi, a protozoan parasite found in the blood 
and internal organs of an Echidna, Tachyglossus 
aculeatus, from the neighbourhood of Townsville, 
Queensland. This article is of interest as being the 
first record of the organism from marsupials. The 
parasite closely resembles Theileria parva of African 
East Coast fever in cattle. A coloured plate depicts 
the forms of the parasite observed. 

The investigation into the causes of the prevalence 
of typhoid or enteric fever in Kingston, Jamaica, is 
ably set forth by Dr. H. H. Scott in the third paper. • 
The mode of infection of food and milk supplies and 
thci means of detection of unrecognised carriers of the 
typhoid bacillus are described, and should be of ser- 
vice to workers both at home and in the tropics. 
Water supplies . and sewage disposal arc also con- 
sidered. The post-mortem findings and the results of 
cultivation of the bile from 120 consecutive autopsies 
are given in tabular form. Eighty more cultivations^ 
have since been made. From the total of 200 there 
have been six cases from which the bacillus has been 
isolated, apart from those subjects who showed post- 
mortem signs of enteric fcvqr. There are also 
numerous charts showing the seasonal prevalence of 
the disease in Kingston. 

Another paper by Dr. Breinl deals with the occur- 
rence of various diseases prevalent on the coastal belt 
of British New Guinea. Eight plates of photographs 
illustrate the article. Certain diseases, such as . 
malaria, arc already known there, but less work has 
been* done on others. Leprosy, filariasis, various* 
curious fevers, juxta-articular nodules, yaws, tropical 
ulcers, contracting sores, destructive interdigital ^ 
ulcers, and gangosa have been found among the * 
natives. Only the regional distribution of the mala- 
dies has so far been attempted in any detail. New 
Guinea should provide a ricn field for further research 
in tropical medicine. 

The concluding paper is by Dr. Fantham, and deals 
with insect flagellates and the evolution of disease, 
with a plea for the recognition of the importance of 
comparative methods in the study of protozoology. 
The leishmania.ses arc used in illustration, and their 
origin from insect flagellates which are able to adapt 
themselves to life in vertebrates is discussed. The 
.significance of the herpetomonad flagellate stage oP 
Lcishmania, and the existence of such a stage in man, 
at any rate in L. tropica, is indicated. The discovery 
of natural herpetomonads in mice by Dutton and Todd 
and by Fantham and Porter is recalled, as well as the 
occurrence of herpetomonads pathogenic to plants 
(Euphorbia spp.). The recent striking experiments • 

I of Laveran and Franchini on the introduction of 
herpetomonads into mammals, and of Fantham and^^ 
Porter on the introduction of these flagellates into 
mammals, reptiles, amphibia, and fishes are sum- 
marised. In these experiments the evolution of the 
disease, that is, “leishmaniasis in the making,*' is 
revealed. 


THE TALGAI SKULL. 

OERHAPS* the most remarkable incident. of the 
^ meeting of the British Association in Australia 
last year was the demonstration given by Profs. 
Edgeworth David and Wilson to Section H 
in Sydney of a completely mineralised skull found 
in the neighbourhood of Talgai in the Darling Downs, 
Queensland. When war broke out and Prof. Wilson 
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had to devote himself to military duties, Dr. Arthur 
Smith •was appointed acting-professor of anatomy in 
the University of Sydney, and Colonel Wilson most 
magnanimously handed over to him this most import- 
^ ant human relic for investigation and description. 

* With the valuable assistance of Mr. D. M. S. Watson 
he has succeeded in removing the matrix and fullj 
exposing the extraordinary features of Australia’s 
earliest known human inhabitant, perhaps a member 
of the earliest family to ferry across Wallace’s line 
and tramp dogs through Papua to Queensland. 

The skull has been purchased by the Hon. Joynton 
Smith, M.L.C., and presented by him to the Uni- 
versity of Sydney. The formal presentation was made 
the occasion of a public meeting in the University on 
June 18, presided over by the chancellor, when Acting- 
Prof. Arthur Smith and Prof. David delivered ad- 
dresses on the significance of the skull and its 
bparintj upon the problems of man’s antiquity in 
Australia. 

Prof. David explained that the skull (of the Pleisto- 
cene period) was found after a flood thirty-one years 
ago in the bed of a creek near Talgai station, on the 
, Darling Downs, by a stockman. From its highly 
‘^ndneralised state and mode of occurrence in a region 
where other fossil remains had also been found, the 
skull was of sufficiently striking geological antiquity 
to be grouped with the last ice epoch of the northern 
hemisphere. At the close of the last glacial period, 
gigantic animals became extinct, and probably the big 
animals known to have existed in Australia ages ago 
likewise died at the same time as those of the northern 
hemisphere. The discovery of the skull might serve 
to explain how it was that Australia, with its mar- 
supial fauna, had an invader in the form of the dingo, 
.which was a sort of Asiatic jackal, and “ had no more 
right here than the Germans had in Belgium.” There 
was the possibility of its having been brought here by 

• early man. However, the skull was worth its weight 
in gold. The University of Sydney and men of science 
throughout the world were under a deep debt of grati- 
tude to Mr. Smith for purchasing the skull, which was 
undoubtedly a priceless specimen. 

Acting-Prof. Smith stated that the condition of the 
teeth was such as to show that the skull was a youth’s, 
while at the same time it had many of the character- 
istics of an adult skull. The canine tooth of the 
Talgai fossil was the largest human tooth so far dis- 
covered. The extremely primitive characteristics were 
^surh as to warrant one claiming for the skull con- 
si(lt*rable importance in anthropology, and worthy of 
being placed with such specimens as the prehistoric 
Heidelberg jaw and the Piltdown skull. There was, 
he concluded, certain to be a great controversy con- 
cerning the latest discovery when the results of the 
investigation were made known. 


THE RAINFALL OF JAVA. 

tying as it does midway between India and 
Australia, Java forms a climatological link 
between the two great British Dominions, and we 
recognise^ the appropriateness of the compliment 
implied in the^ choice of English as the second 
language in which this important outcome of Dutch 
enterprise is published. Tables are given of the 
mean monthly rainfall, number of rain days, and 
n^an daily maximum rainfall (for each month) at 
looi stations in Java from observations taken between 


RegwwaBrneminfen op Java." (Result! of Rai 
vsrt fiemmolen. Pp. xxiiH 
(Rainfall-Ailas), vii maps. (BaUvta : Javasche Boekhi 
A^rukkenj, 1914 and 1915.) 


NO. 2393, VOL. 96] 


1879 and 19x1. Dr. .van Bemmclen discusses the 
trustworthiness of the data, which are far from uni- 
form. Obviously fallacious records have been 
eliminated, and there is reason to believe that the 
data here given compare well with those available 
I for other tropical countries. Observations were made 
j to the nearest millimetre, so that the critical rainfall 
which determines whether or not a day is to be 
counted as a rain day is 05 mm., or 002 in., i.e. 
four times the amount taken as determining a rain 
day in this country. As an example of the variability 
of monthly rainfall in Java, the case is cited of one 
station where in September, 1902, the rainfall was 
12 mm., and in September, 1904, 896 mm. The 
greatest average annual rainfall recorded at any 
station in Java is 8305 mm., and the least 882 mm., 
but for both stations quoted the average was only for 
the short period of seven years, and experience shows 
that runs of seven years may occur with every year 
above or every year below the long-period average. 
The wettest year ever recorded at any station was 
10,112 mm. at Sirah Kentjong, Kediri, in 1901), and 
the greatest fall in twenty-four hours was 51 1 mm. at 
Besokor, Semarang, on January 31, 1901. Perhaps 
I may be pardoned if I remind those who keep 
metric and vulgar statistics in separate compartments 
of their brains that these figures are equivalent to 
398- 1 and 20- 1 in. respectively. 

The most important part of Dr. van Bemmelen’s 
w-ork is his series of maps of average rainfall. That 
he was fully alive to the difficulties in his way is 
made plain by his quotation of the reasons which 
deterred him in 1908 from making the attempt. To 
our mind the .greatest difficulty, and one that has 
not been overcome, is the use of averages of vary- 
ing lengths without reduction to a common period. 
VVe agree with the author that such reduction was 
difficult, if not impossible, in the circumstances, and 
that any sort of isohyetal map is better than none, 
and for many purposes, both .scientific and economic, 
the maps he has produced will prove most useful. 
He gives a large-scale (i : 1,000,000) map showing the 
position of the stations, and a series of smaller maps 
(scale I : i,5oo,0(H)) for annual rainfall, and the mean 
monthly rainfall of four selected seasons. These 
are : — (i) the mean of the three wettest months, 
December, January, February, when the west mon- 
soon is blowing; (2) the mean for the two months 
March and April, showing the main transition; and 
(3) the mean for the two months May and June, when 
the transition is almost complete, to (4) the period 
of the east monsoon, represented by the mean of the 
three months July, August, September -the driest 
part of the year ; finally, (5) the mean of October and 
I November, showing the transition to the wet season 
' again. These maps are admirably executed and most 
suggestive; but we arc of opinion that both the 
climatic transition's and the geographical distribution 
would be more clearly suggested by maps based on 
the homogeneous average of, say, the last ten years, 
than on the data actually used. We arc in hearty 
agreement with Dr. van Bemmeleii’s method of 
drawing isohyetal lines from such data as are avail- 
able by what he aptly terms “a continual compromise 
between deduction and induction,” the deduction 
being based on the recognised relationship betweeh 
configuration, wind-direction, and rainfall, the induc- 
tion being from the data which have been actually 
observed. Even where the data are as numerous, 
long-continued, and reasonably accurate as they are 
for the British Isles, the most probable distribution 
of rainfall can only be represented cartographically 
by such a “continual compromise.” 

Hugh Robert Mill. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Dr. a. J. Ballantynb has b.een appointed lecturer 
on ophthalmic medicine and surgery at the Anderson 
College of Medicine, Glasgow, in succession to Dr. 
A. F. Fergus. 

Mr. S. H. £. Barraclough, lecturer in mechanical 
engineering at the University of Sydney, N.S.W., has 
been appointed to the chair of mechanical engineering 
at the same University. 

Mr. P. H. Fraenkel, at present in charge of the 
classes in electrical engineering at the Working Men’s 
College, Melbourne, has been appointed lecturer in 
electrical engineering at the UnVersity of Western 
Australia, Perth, W.A. 

In consequence of the war, the winter session of 
most of the medical schools will be begun without any 
ceremony or opening address. At the Middlesex Hos- 
pital Medical School, however, Dr. J. Cameron will 
address the students on the opening day- -October i; 
at the University of Leeds, on the same day, Sir 
William Osier will deliver the inaugural address, and 
at the London (Royal Free Hospital) School of Medi- 
cine for Women, Mrs. Willey, M.D., will* speak. 

The City of Bradford Education Committee has 
issued an abridged prospectus for the forthcoming 
session of the Bradford Technical College day courses. 
These courses of study are organised to provide 
(a) diploma courses, (b) part-time technical courses, 
and (c) courses for professional examinations. The 
diploma courses afford a full training for the various 
branches of the textile, chemical, and engineering 
industries, including the underlying sciences ; they 
extend over three (or in some case$ four) years, and 
occupy the full time of the student. Much of the 
work is of an advanced character, and a special feature 
is the great importance attached to scientific investi- 
gation. The courses provide the necessary training 
for the higher positions in works. Arrangements have 
been made with the University of Leeds whereby 
students of the University or of the college have the 
use of certain equipment and other facilities at both 
institutions. The part-time technical courses are in- 
tended for those students who arrange to spend part 
time in the works, or who attend the college for 
special sudy. The diploma of the college is awarded 
to each day student who has been in attendance for 
three complete sessions subsequent to passing the 
entrance examination, and who has passed the college 
examinations in all subjects of the diploma course 
taken. The diploma courses in chemistry, and in 
chemistry and dyeing, extend over four years. 

BOOKS RECEIVED. 
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QLS. 

By H. J. W^ers. 
{mston London 


Ginn and Co., 1915.) Price 1.25 dollars. 

P RESIDENT WATERS tells us in his preface 
that the American people have decided that 
the public school^j^all teach pupils “to think 
and to do,” and slull give a training intimately 
.related to the life the student expects to lead. 
As a necessary consequence agriculture figures 
largely in American schools, and we are told that 
wherever it is well taught it has proved to be a 
source of strength—whcther the institution is a 


rigMly paid ^nsiderable attention. This fs 
foHoved by a section soUs, and emphasis is 
laid at the outset on the need fbr adoptii^ a con- 
servative policy. “ We may be wasteful and care- 
less of everything else,” says the authpr, quoting^ 
William Brown, “but the land belongs 
Ages. We are trustees holding this land « ; • 
and the happiness, the comfost, atid.the very exist- 
ence of our children’s children, and the millions 
who will follow, is dependent upon the conscien^ 
tious, far-seeing wisdom with which we discharge 
this solemn trust.” This high line is adopted by 
many of the most distinguished teachers of tho 
United Stalhs, and is the key-note of much of the 
development work of recent years. The author 
follows Cyril Hopkins in working out his illustra- 
tions, and gives actual figures to show what quan- 


one-teacher country school, a high school, a col- 
or a university. The most successful method 
is to make the teaching local, taking the whole 
neighbourhood as the laboratory, and drawing 
abundantly on the local farms, gardens, orchards, 
and lanes, and the recognised local experts for the 
apparatus and materials required. 

The teacher who embarks on such a course soon 
runs up against considerable difficulties, because 
\none of the simple cases described in the popular 
book ever seem to occur in his own district ; and, 
on the other hand, the problems in his district 
appear to be tanlaKsingly ignored by the book. 
It is indispensable, therefore, thdt the teacher’s 
library shall contain only bo(^9 men of wide 
experience, and for this reason a* special welcome 
is sure to be given to President Waters’s book, 
for few men can claim to possess the necessary 
qualifications in greater degree. 

The opening chapters set out briefly the prin- 
c^les on which the “new agriculture” rests. 
Under American conditions, where one or two men 
with modern machinery work a large farm, the 
man-yield is high though the acre-yield is low. 
Under European — ^including British — conditions 
the acre-yield is high, but the man-yield is low.' 
What is wanted is a combination of the two. 
President Wattirs, therefore, proceeds to set out 
:rthc conditions necessary for an increase in the 
acre-yield. 

First of a% better plants and animals are needed. 
An account is given of the way in which improve- 
ments have already been effected in the common 
crops, and live-stock, and the underlying prin-. 
ciples arc clearly set out. The author next dis- 
cusses how plants feed and grow, and deals not 
only with plant food in the conventional sense but 
also with the water relationships of the a 
subject to which An^ican investigators haive 
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titles of nitrogen, phosphorus, potassium, etc., 
must be present in the sml in order to give , a full 
crop. In Dr. Hopkins’s experience the method 
works satisfactorily, although it has been the sub- 
ject of much criticism, llie quantities of these 
materials present in any ordinary soil are far in 
excess of the requirements of the crop, and it is 
necessary to assume, that they are mostly in com- 
binations unavailable for the plant, but that they 
become available at a certain rate per annum : 1 
2 per cent, of the nitrogen, i per cent, of the 
phosphorus, and 0*25 per cent, of the potassium, 
being the rates quoted here. Naturally, a com- ^ 
parison can only be set up between soils of similar ^ 
types under similar climatic conditions, but the 
actual procedure is much like the one that answers 
very well in this country, although based on p 
different princiide. 

The authbr next passes on to manures, and has 
much to say about the losses and wastage to 
which farm-yard manure is often subject. It is 
estimated that the amount produced in the United 
States each year is worth more than two billidks 
of dollars, i.e., more than the entire wheat or 
corn drop, and that nearly one-half is wasted. 
We ourselves are^ in no better case ; the illiqjtra- 
tions given by thq author could be paralleled in 
this country. Fortunately Ibe ma^er is being 
seriously taken in hand at Rothamsted and^oth|p: 
experimental stations. w 

Individual crops and animals are then .desermd, 
and t|ie book closes with chapters on; the business 
aspects of farming, and on inech|inkal power 4or 
farmers. ^ 

The book brings home vividly to the reader the 
enormous part played by the experiment 9tati^^ 
h^the development of American agriculture. TBl* 
advances made faring the last forty^years 'Wulfl 
appear Incredible if they were not accomplisHM * 
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facts, and the book is so well written and so well 
illustrated that the student must see at once that 
the hope for the future lies in the close co-opera- 
tion of farmers and experiment station investiga- 
tors. Both in matter and in spirit it is entirely 
commendable. E. J. Russell. 

MOLLUSCS, MAMMALS, AND MEMORA- 
BILIA. 

(1) Our British Snails. By the Rev. Canon J. W. 
Horsley. Pp. 69. (London: S.P.C.K., 1915.) 
Price IS. net. 

(2) Land and Freshwater Mollusca of India, in- 
cluding South Arabia, Baluchistan, Afghanistan, 
Kashmir, Nepal, Burmah, Pegu, Tenasserim, 
Malay Peninsula, Ceylon, and other Islands of 
the Indian Ocean. Supplementary to Messrs. 
Theobald and Hanley’s Conchologia Indica. By 
Lieut. -Col. H. H. God win- Austen. Vol. ii. 
Part xii. December, 1914. Text. Pp. 31 1- 
442. Vol. ii. Part xii. December, 1914. 
Plates cxxxiii-clviii. (London : Taylor and 
Francis, 1914.) Price 255. 

(3) Catalogue of the Ungulate Mammals in the 
British Museum (Natural History). Vol. iv. 
Artiodactyla, Families Cervidse (Deer), Tragu- 
lidae (Chevrotains), Camelidas (Camels and 
Llamas), Suidae (Pigs and Peccaries), and 
Hippopotamidae (Hippopotamuses). By R. 
Lydekker. Pp. xxi + 438. (London: British 
Museum (Natural History), and Longmans, 
Green and Co., 1915.) Price los. 6d. 

(4) Nature and Scierice on the Pacific Coast. A 
Guide-book for Scientific Travellers in the West. 
Edited under the auspices of the Pacific Coast 
Committee of the American Association for the 
Advancement of Science. Pp. xii + 302 + plates. 
(San Francisco: Paul Elder and Co., 1915.) 
Price 1.50 dollars. 

(i) /^ANON HORSLEY’S clever little manual 
encourages food-thrift by pointing out 
that “all snails are edible and nutritious,” even 
the garden snail being indeed *Snsipid; but as 
nourishing as calf’s-foot jelly.” Under the general 
^ heading of British snails it includes the slimy slug 
with scanty shell, and the aquatic bivalved pearl- 
bearing Unio. The statement that “ there are but 
eighty-two land and forty-five freshwater shells 
in Britain” is slightly modified by the subsequent 
dlilcriminatioit, -of forty-nine British freshwater 
species, including Neritina fluviatilis, for which, 
as recently shown, the generic name should pre- 
ferably be de Montfort’s Theodoxus. A gentle 
•Warning against, the extirpation of rare species 
m^ht have been added, to qualify the impulse to 
thfe study of natural history in general given by 
, such remarks *as the following : “ If you want to 
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make a collection, whether of dried plants, of 
insects, of shells,* or of anything else, you must 
cultivate ways of order and method and neatness 
in the arrangement of your collectioi^l and then 
your increased powers of observation, of com- 
parison, and of method ” will, the author believes, 
augment in you the virtues of prudence, justice, 
temperance, and fortitude. 

(2) If you want to make a collection qf" books, 
and to cultivate order and neatness in the "^arrange- 
ment, what sort of temperate language will you 
apply to persons who publish the text of ap im- 
portant work in octavo and the plates in quarto?. 
This is the afflicting arrangement in the otherwise 
admirable treatise on the land and freshwa.ter 
mollusca of India. Doubtless the distinguished 
surveyor and veteran naturalist is responsible rfor 
the matter, not the form, of his book. 

The book opens with a discussion of the Luna- 
cidae, and a statement that “representatives of 
this family have not hitherto been described from 
the Himalayan range.” But the. bulk of this 
part xii. is concerned with a most industrious sur- 
vey of the genus Alyeseus, continued from Part 
vii., publishecT in 1897. Here Col. Godwin- 
Austen notes that his outline of the sub-family 
Alycaeinae (vol. i., part v.) in 1886 now requires' 
amplification because in the intervening tjyenty- 
eight years the number of known species ha$^t||W7 
greatly increased. That the members of the gd|& 
are not usually of gigantic size may be infelri^ed 
from Alycceus (Raptomphalus) magni ficus n. sp., 
since this magnificent and “very beautiful” 
species is less than a fifth of an inch, 4*25 mm., 
in its major diameter. Through quotation of 
original descriptions, intended to be exact, 
measurements are variously referred to mm., 
mill., in., unc., sometimes with rather confusii^ 
results. Thus Alycceus cucullatus, Theobald, is 
credited with a “Diam. maj. 21, diam. min. 20; 
alt. 21 unc.,” and the notice that “ This is a re- 
markably fine species.” It certainly must be if it 
has a breadth of 21 inches and an equal height, 
but the figure magnified “ x8,” measures only 
i| in. across, with a height less than an inch. 
Even by a .sprinkling of decimal points the dimencM 
sions cannot be harmonised with the illustration. 
Among- matters of general interest, as apart from 
technical descriptions, special reference may be 
made to the discussion of Alycceus (Cycloryx) 
graphicus, illustrative of variation in shell- 
character in connection with distribution. 

(3) By its title “ Mollusca to Man,” a well-known 
volume long ago hinted at a lowly lineage for 
humanity itself. This notice may therefore be 
excused for passing abruptly from slugs and 
snails to the graceful deer and ponderous hippo- 
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^tamus with which the Museum catalogue of 
Ungu^te MajUmals is concerned in its fourth 
volume. This wiifrk closes the scientific career of 
Richard Lydekker. Its accuracy is guaranteed by 
the trusty supervision of Oldfield Thomas. The 
facile unwearying pen of its actual author writes 
no more. A preface by Or, Harmer com*- 
memorates Lydekker’s devotion to work, and the 
esteem in which he was held by his colleagues. 

The volume has one feature challenging at least 
a note of admiration. It abounds in such names 
as Moschus moschiferus moschiferus, Odocoileus 
virginianus peruvianus, HylochoBtus meinerU- 
hageni meinertzhageni \ Surely “when ghost 
meets ghost “ in the Elysian fields Linnaeus will 
pertinently ask the newcomer, “Who is re- 
sponsible for this violence to the serene simplicity 
of my binomial nomenclature?” 

“Nature and Science on the Pacific Coast,” 
by thirty highly qualified writers, is a handbook 
of which it is not too much to say that quotations 
could agreeably and instructively fill many 
columns. Within a limit of fewer than 300 pages 
for the whole, each author has had to condense 
his wealth of information into the smallest possible 
compass. From the theory of earthquakes and 
the origin of petroleum to the war between benevo- 
lent bugs and pestilent scale-insects, from the 
history of the Panama Canal to the “ influence of 
•natural conditions upon legal and political institu- 
tions,” nothing seems to have been forgotten. 
Geology and astronomy, flora and fauna, indus- 
tries and amusements, have each their turn, with 
indices to literature for information beyond what 
can be compressed into a nutshell. Fishes receive 
more notice than mammals, and an extract from 
their record may be usefully quoted. 

Besides the trout and salmon, California has 
many other game fishes. First of these is the 
great tunny or leaping tuna, which ranges from 
150 pounds to half a ton, and finds its greatest 
abundance about Avalon. This wonderful bay of 
Avalon has many other roving fishes, taken with 
^e trolling spoon, such as the yellow-tail {Seriola 
dorsalis)^ the albacore {Thunnus alalunga)^ the 
yellow-fin, or Japanese albacore (Thunnus macro^ 
pterus)y and the huge bass called Jew-fish 
'^tereolepis gigas)^ with a head as large as a 
bushel bask^—apparently nearly all head. The 
sword-fish (Xiphias gladius)^ and the Japanese 
spear-fish (Teirapiurus mitsukurii), are also 
taken off the Santa Barbara Islands. 

These noble fishes deserve protection from the 
imateur angler who catches a dozen or a hundred, 
»as them hung up and photographed, himself 
f^cn hires the guide to bury them 
vhile he goes away to have fun in his own fashion 
somewhere else.” 

Thomas R. R. Steubin(;. 
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AN ITALIAN TEXT-BOOK OF 
PHYSIOLOGY. 

• Human Physiology. By Prof. L. Luciani. Trans- 
lated by F. A. Welby. Vol. iii. — Muscular and 
Nervous Systems. Edited by Dr. G. M. Holmes. 
Pp, x + 667. (London: Macmillan and Co., 
Ltd., 1915.) Price 185. nit. 

T he third volume of the English version of 
Luciani ’s “Human Physiology,*' translated 
from the Italian original published in 1913, deats 
with the general physiology of muscle, the , 
mechanics of locomotion, phonation, and articula- 
tion, and the general and special physiology of the 
nervous system. 

I The chief characteristics of Luciani 's work have 
already been referred to in the reviews of 
the first two volumes. The first chapter of 
the present volume gives an excellent account 
of the general physiology of muscle. The 
successive stages in the historical develop- 
ment of the subject are described with great 
clearness and unusual fullness. Although an 
admirable account is also given of the most re- 
cent work, further details regarding the physico- 
chemical theories of muscular activity might 
possibly have been included with advantage. For- 
tunately the bibliography given at the close of the 
chapter offers excellent guidance to students de- 
siring fuller knowledge of the latter views. In 
the discussion of the nature of voluntary muscular 
contraction, no reference is made to the important 
results obtained by Piper and others with the aid 
of the string galvanometer. The use of the latter 
instrument has enabled these observers to analyse 
the discontinuous character of voluntary muscular 
contraction more accurately than was possible by 
means of earlier methods. 

A very full and clear account of the mechanics 
of the locomotor apparatus is given in chapter ii. 
The subjects of phonation and articulation are 
discussed much more thoroughly in chapter iii. 
than in most English text-boks of physiology, 
and the editor has found some abridgment desir- 
able in the interests of students. 

An exceedingly interesting summary of the 
most recent work on the metabolism of the 
nervous system is given at the close of chapter 1v. 
The remainder of the volume is devd^d to the 
special physiology of the centraljiervous system, 
and of the sympathetic system. brief review 
cannot do justice to the clearness and completeness 
of the presentation given by the author. The very 
ull account of the physiology of the cerebellum 
has a special value as the work of one of th6 
greatest authorities in this field. 

The English rendering given by Miss Welby 
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shows the high qualities of lucidity and excellent 
literary style characteristic of her previous work. 
The value of the text-book for English students 
has been greatly enhanced by the additions to the 
bibliography, which have been made by the editor, 
Dr. Gordon Holmes. In conclusion it may be 
sta&d that the high level of excellence secured in 
the first two volumes has been well maintained, 
and leaves no doubt that the work, when com- 
pleted, will be a most important and valuable addi- 
tion to the English Fiteraturc of physiology. 


ELEMENT A R Y GEOGRAPH Y. 

{i) A First Geography of the British Isles. By 
W. M. Carey. Pp. vi+169. (London: Mac- 
millan and Co., Ltd., 1915.) Price 15. 6 d. • 

(2) Bacon's Sixpenny Contour Atlas. North Eng- 
land Edition. Pp. 41. Southern Wales Edi- 
tion. Pp. 41. Lancashire and Yorkshire 
Edition. Pp. 41. (London: G. W. Bacon 
and Co., Ltd., n.d.) Price 6 d. net each. 

(r) ^ I "^HIS book has been written for classes 
X preparing for preliminary or junior local 
examinations of the universities; it begins by 
considering latitude and longitude, and the climate 
of Britain is not considered until the last chapter; 
all this means that a good deal of previous reading 
and learning is presupposed. There is a large 
amount of information, much of it interesting and 
curious,'* and it is markedly accurate; but the 
comparison of particulars and progression in idea 
which might be expected in a volume of a “ First 
Book of Science ” series are largely absent. 

Of the eleven chapters which the book contains, 
eight deal with the geography of as many different 
regions, while the two first and the last deal with 
Britain as a whole. An excellent feature is that 
each chapter is preceded by about half a dozen 
practical exercises, and is followed by a similar 
number of questions partly taken from public 
examinations and partly original. The practical 
exercises probably supply the reason why the 
book' is included in the series; but it may be 
doubted whether there are not too many of the 
type in which the lengths of certain rivers are 
given in miles and the pupil is asked to draw lines 
to represent those lengths to .scale. As a means 
of keeping the youngsters quiet this is good, but 
the geographical value of the* work is small, and 
it does not help them to remember the relative 
lengths. Notwithstanding its excellent qualities, 
we are disappointed , with the book. The impres- 
sion is that there are very many facts, but im- 
portant aqd uii}fi;portant alike appear to receive 
the same attention. | 

The index would have been more useful had it | 
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been complete; on a page taken at random nine 
names were indexed and a dozen were not.* 

With (2) on the market in its several editions, 
no school, however straitened, can plead that it 
cannot afford a satisfactory atlas because of the 
cost. There are few other atlases on the market 
which at the price are possible rivals. Each 
edition contains four local maps, showing com- 
munications, geology, relief and vegetation, 
twenty-four regional relief maps, and seven world 
maps. It is a pity that some of the work is 
rather rough; in the Lancashire and Yorkshire 
edition the Aire Gap is shown on one map to be 
all under five hundred feet, on another map a 
small part is shown just over five hundred feet, 
while in a third the greater portion is shown as 
more than five hundred feet. 

OUR BOOKSHELF. 

Citrus Fruits. By Prof. J. E. Coit. Pp. xx-f 
520. (New York : The Macmillan Company ; 
London: Macmillan and Co., Ltd., 1915.) Price 
85. 6d. net. 

This work is written by the professor of citri- 
culture of the University of California, where he 
is also superintendent of the University Agri- 
cultural Experiment Station with regard to citrus 
fruits. The first chapter deals with the history 
and development of the citrus Industry in Cali- 
fornia from the introduction of European fruit 
trees and vines by Spanish Jesuit missionaries* 
^ about lyoi, and traces the industry to the present 
' time, recording the assistance to its upbuilding 
rendered by the Department of Agriculture, the 
University of California, and the Chambers of 
Commerce, which have aided by lectures, experi- 
ments, and advertisement, leading up to the prac- 
tical result, namely, the shipment of 60,000 car- 
loads of fruit in 1914. 

The following chapters deal with the geography 
and climate of California; the botany of citrus 
fruits, their varieties and origins; improvement 
of varieties by breeding, and from “sports”; 
judging fruits; site and preparation for planting; 
cultivation, manuring, cover crops; irrigation; 
pruning and top-working ; frost and orchard heat- 
ing; picking and packing; blemishes and their pre- 
vention; manufacture of by-products (citric acid, 
candied fruit, etc.); marketing; costand returns; 
diseases and their control; insect control -and 
fumigation; horticultural inspection and quaran- 
tine ; legislation. 

Budding, even of old trees, is found more suc- 
cessful than grafting. Some of the best varieties 
of orange (Navel) and lemon (Eureka) are par- 
thenocarpic, and can successfidly be planted in 
large blocks’, but most varieties require cross- 
pollination, and some varieties are found not to 
be congenial pollenisers. 

j The author considers the selection of “ sports 
a more likely source of valuable varieties than by 
I hybridising and raising new sorts. 
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The above are a few selected facts of interest, 
but the book will be found interesting even in a { 
country where the orange is not commercially 
grown,' and Invaluable where citrus fruits are a 
. staple industry. Cecil H. Hooper. 

Lessons in Elementary Physiology, By Dr. T. H. 
Huxley. Enlarged and revised edition. Pp. 
xxiv4-6o4. (London : Macmillan and Co., Ltd., 
.1915.) Price 4s, 6d. 

Prof. Huxley’s “ Physiology ** was a master- 
piece; it first appeared in 1866, and since 
that date has been easily first among a crowd 
of elementary manuals. The edition which 
appeared before the present one was issued in 
1900, and was then edited by Sir Michael Foster 
and Dr. Shore. It has been frequently reprinted 
since that date, but after a lapse of fiheen years 
the publishers have very rightly judged that it 
required revision in order to incorporate the new 
‘ {Sets and generalisations which have been dis- 
covered in the meantime. This work has been 
entrusted to Mr. Joseph Barcroft, of Cambridge, 
and he has fulfilled his task with ability, tact, 
and, one may add, reverence. Although the repair 
has been substantial, one cannot but be struck 
with the fact how much of the fabric is left intact. 
There could be no better testimony to the 
thoroughness and permanence of the labours of 
the original builders. The main principles of 
physiological science remain for the most part un- 
• chan^d. With some notable exceptions, recent 
physiological progress has been concerned with 
details, which are interesting enough to the re* 
searchers, but are really not essential from the 
elementary student’s point of view. We wish the 
present edition every success and a continuance of 
usfefulncss. W. D. H. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
^ opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communicatidns,] 

Remarkable Neat of “ Veepa norwegioa/’ and t^ertOity 
of Workera of tliie 8peoioa« 

The follou'ing observations on a colony of Vespa 
norwegica are perhaps deserving of record. Abdut 
middle' of July a relative living at East Liss, 
Hants, endeavoured to take for me a nest of this 
tree-wasp, but was forced to beat a retreat after merely 
Dcnding the branch of the rhododendron to which the 
nest was attached. The effect of this bend was to 
throw the nest permanently out of its original position, 
and to. incline the combs within it at a considerable 
angle to the horiaontal plane in wldch they had, as 
always, been built On July 28 the nest was sucoess- 
tmiy captured, ■ and forwarded to me, together with 
^ch of Its inmates as happened to be at home at the 
moment of capture. The combs were five in nrnnbCT; 
the three upper were each of about four inches in 
ammeter; the fourth smaller and of irregular shape; 
rare being a patch of small, misshapen cells placed 
obliquely on one margin. The position of the fifth 
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comb was very remarkable; it was attached, not to 
the fourth, but to the third comb; and, moreover, 
instead of hanging parallel to the other combs, lt*was 
set at a decided angle to them, the angle being such 
that it lay in the true horizontal plane, from which 
the others had been displaced. It is thus evident that 
the^ worker wasps are able to discriminate between 
oblique and horizontal positions with some nicety. 
This fifth comb had obviously been built stncl the 
disturbance of the nest ; it consisted of but twenty-five 
small, though regularly hexagonal cells, and it is 
probable that the patch of irregular cells added to the 
edge of the fourth comb was of similar date, and 
represents an attempt to regain the horizontal plane 
for that comb. The queen had also been affect^ by 
the disturbance of the nest, for she had laid two, and 
frequently three, eggs in many of the cells of the 
second and third combs, instead of the normal one 
egg only. There w^ere no eggs in any of the cell^ 
of the oddly-placed fifth comb, nor in the patch of 
irregular cells on the edge of the fourth. The absence 
of eggs from these cells points to all workers being 
sterile up to the time when the nest was taken. Within 
the nest as 1 received it were several dozen drones, 
two workers, and the queen; the majority of the 
workers must have been afield when the nest was 
removed. 

On .August 24 I visited the bush whence the nest 
was obtained, and found that the workers had con- 
tinued operations, although bereft of their queen. On 
the ground immediately beneath the place of the 
original nest they had built an irregular mass of wasp- 
paper round some dead twigs of heather, and in the 
midst of this mass, smothered in the wasp-paper wrap- 
pings, was a very small comb consisting of six badly- 
shaped cells, of which two contained eggs that had 
failed to develop and had shrivelled. But fastened to 
Rebranch about a foot above this mass was a small 
nest of normal shape, and of about two and a half 
inches diameter, such as might be expected in early 
summer. Worker wasps were visiting both these 
structures, and occasionally one would emerge from 
the nest and proceed direct to the mass upon the 
ground, or vice versd ; both were clearly the work ^of 
the one colony. I caught all the wasps — only thirty- 
seven in number — and found them to be workers with- 
out exception. Inside the suspended nest was; one 
small, but perfectly regular comb composed of forty- 
four cells, thirly-tliree of which contained larvae of 
various sizes. None of these larvae looked healthy or 
well nourished, and three of the largest were dead 
and had turned pink. There was no queen in the 
nest; hence it is certain that at least one of the 
w^orkers must have become parthenogenetically fertile. 

It is probably not unusual for workers to become 
fertile in strong colonies towards the end of a favour- 
able season ; but I aili not aware that such clear proof 
of worker fertility has hitherto been obtained, and It^ is 
certainly singular that reproductive powers should arise 
in the circumstances above narrated. 

Oswald H. Latter. 

Charterhouse, Godaiming, September 7. • 


An Original Representation of tha.Qlraffo. 

Among the interesting reproductions of early figures 
that Prof. Eastman has lately presented to the readers 
of Nature are two of the giraffe — one (Nature,. 
February 18) from Ehrenberg’s memoir published in 
1834, and the other (July 29) from a manuscript in the 
Bntish Museum. Both these figure are attributed to 
Thebes; the former, from a “ mdttument,*’ is shown^ 
with a tnonkey-like animal on the back of its neck,* 
and the latter, from a *'tomb,*Vhas the monkey in 
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front of the neck. In both cases the giraffe faces 
towards the right, and there can be little doubt that 
they are efforts of our recent ancestors to try to copy 
an ancient picture. 

G. A. Hoskins published his “Travels in Ethiopia" 
in 1835; consequently his animal figures are entitled 
to rank as early representations, tliough they were not 
done with zoological intent. A feature of the work 

is a scries of colour- 
printed plates show, 
ing an expedition 
returning from the 
land of Puut, and 
among the figures 
appears to be the 
original of Prof. 
Eastman’s giraffes. 
The accompanying 
illustration (Fig. i), 
due to the skilled 
hand of Mr. W. 
.■\shlon, serves to 
show the delicate 
accuracy of Hos- 
kins’s ^py, which 
must in its turn be 
very closely similar 
to the Egyptian 
painting. Attention 
may be directed to 
the prehensile lips, 
the form of the 
shoulders, and the 
tuft of hair at the 
end of the tail. The 

Fig. i.—llliistrfttion of giraffe. From Hoskins's Hos- 

Travels in Ethiopia. ’ kins’s p 1 a t c en- 

hances the accuracy 
of the details. The giraffe is only an item, 

and, like the elephant in the same procession, 
is evidently a young animal, as it i.s only a 
little taller than the men in charge of it. The paint- 
ing includes the leopard, hunting cat, ibex, dogs, 
cattle, and a curious bear-like animal, the portrait 
of which is probably as true to life as the others. 
Four distinct races are shown among the human 
figures who are carrying elephants’ tusks, ostrich 
feathers and eggs, and skins of different kinds, as 
well as many other treasures from the southern lands. 

Hoskins states that the original painting was in a 
tomb of the time of Thothmes III., but excavation 
had not then proceeded far, and possibly the structure 
is what we now know to be the west terrace of Queen 
Hatshepset’s temple of Der el Barhari. Here, accord- 
ing to Dr. E. A. Wallis Budge’s description, there are 
bas-reliefs that must be very similar to, if not identical • 
with, the painting copied by Hoskins. The expedition 
to Punt was a feature of Queen Hatshepset’s reign, 
and occurred about 1600 b.c., while the association of 
Thqthmes’s name is accounted for by this gentleman’s 
habit of substituting it for that of his predecessor. 

G. W. Gkabham. 

Khartoum, August 21. 

TUE WORLD'S SUPPLY OF POTASH. 

T N view of the scarcity of potash occasioned by 
■ ^ the war, the Imperial Institute has issued a 
pamphlet (pp. 47, price 15.) ^under the above 
tilte, in which a review is given of the existing 
sources of supply and siqgfgestions made as to 
‘the possibility of oWainlng potash from materials 
not hitherto worked for this purpo.se. The potash 
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used in this country has been almost exclusively 
derived from the Stassfurt deposits, south of 
Magdeburg, which have been so systematically 
and economically worked since about 1862, that 
German potash, on account of its cheapness, has 
driven all other competitors from the market. 
Potash salts are essential constituents of plant 
food, and the greater part of the potash salts 
extracted at Stassfurt is used as a fertiliser; but 
relatively large quantities are employed in various 
chemical industries and in the manufacture of 
glass and soap. 

Besides the Stassfurt deposits, there is only one 
extensive deposit of carnallite at present known, 
and that is the Spanish deposit of Catalonia, the 
working of which, it is stated, has recently been 
commenced. This deposit has great commercial 
promise, and, next to those of Stassfurt, may 
prove to be the most important source of potash 
at present known. There are also deposits in, 
India, which may prove to be of importance iv ' 
they can be worked sufficiently cheaply. 

All plants contain more or less potash, and the 
utilisation of the ash of wood, the of .sea- 
weeds, of beetroot residues, and similar by-pro- 
ducts of industries, in which vegetable raw mate- 
rials are employed, is of importance as a source 
of potash, especially at a time of scarcity like the 
present. The burning of seaweed and the ex- 
tracting of potash from the a.sh, at one time an 
important industry on the coasts of Scotland and 
Ireland, has recently shown signs of revival. • 
From Ireland during 1913, 3939 tons of kelp, 
valued at 16,631!., were exported. As |i rule the 
Irish kelp contains more potash than that pro- 
duced in Scotland. At the present time the 
utilisation of the giant kelps of the Pacific coast 
is regarded by many as the most promising source 
of soluble potash salts in the United States. The 
be.st account of the new industry which has .sprung 
up on the Pacific shores was given by F. K. 
Cameron in a paper read before the Franklin 
Institute in 1913 (Joum. Franklin Institute, vol. ^ 
clxxvi., p. 347}. According to an official c.stimatc 
6,000,000 tons of potassium chloride could be 
obtained annually from this source. It was shown 
by Balch in 1909 that the giant algae of the 
Pacific, the principal .species being Nereocystis 
and Macrocystis, contain about five times as much 
potash as the majority of seaweeds, the average 
percentage on the dried weed being from 15 to 
20 per cent, of K2O. Since the publication ot 
these results various labour-saving devices have 
been tried for cutting and collecting the weed, and 
the cost per ton of weed now landed is stated to 
be about 20 cents. 

The preparation of potash salts and iodine has 
also become an important industry on certain parts 
of the coast of Japati, and it is stated that Japan 
now supplies about 80 per cent, of the iodine con- 
sumed in the United States. The weeds used- on 
the coast of Japan are species of Laminaria, Eck- 
Ionia cava, E. hicyclis, and Sargasspm, spp. 

, In Canada the burning of wood to ash was for 

I several years a considerable source of potash, but 
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in a report recently issued by the Forestry Branch, 
Department of the Interior, it is stated that at 
the present day, owing to altered conditions, there 
is small possibility of reviving the potash industry 
as formerly practised. The amount of potash to 
be recovered from the waste from the sawmills 
is considered to be too small to be regarded as^ 
commercially practicable for the mills to undertake 
its recovery. In most cases the only use for the 
ash from sawmill burners is for the farmers in 
the locality to apply it directly on the land. 

Experiments made at Rothamsted recently have 
shown that the ash of hedge cleanings, consisting 
of grass, weeds, and clippings, contained on the 
average about ii per cent, of potash, that is to 
say, about as much as kainit (Russell, Joum. 
Board Agric., 1914, vol. xxi., p. 694). The 
potash is present in a very soluble form (carbonate) 
and Is rapidly washed away. If it is to be 
utilised, therefore, care must be taken to protect 
ashes from showers of rain while they are 
cooling. 

A rather neglected source of potash is the soapy 
water used for removing grease from wool. The 
matter soluble in water contains potash equivalent 
to 5 per cent, of potassium carbonate, calculated 
on the raw wool, but as the recovery of potash 
is not remunerative unless conducted on a large 
scale, the wool washings are usually allowed to 
go to waste. On the other hand, in Belgium* 
France, and Germany the wool suint is utilised 
' as a source of potash ; it is estimated that in the 
Roubalx district alone potash salts to the value 
of roo,oooL are obtained annually from this 
source. 

One of the most promising future sources of 
potash supplies seems to be the recently discovered 
deposits in Alsace. In 1904 deep borings were 
made at Niederbruck in the hope of striking oil, 
but instead saline matter was encountered at the 
depth of 1174 Since then the number of mines 
has increased to twelve; in 1912 the output was 
^137,243 metric tons, and in 1913, 350,341 metric 
tons. Recent reports state that the Alsatian de- 
posits arc probably continued across the Rhine 
into Baden. 

^ During the past few years attention has been 
directed to the possibility of employing as 
manures, with or without previous treatment, 
minerals which contain potash in an insoluble 
form; the more important of these are alunite, 

, felspar, and leucite. An account is given in the 
pamphlet of the methods which have been experi- 
mented with. . W. A. D. 


PROF. D. T. GWYNNE-^VAUGHaN. 

Ah TER completing barely one year of duty in 
the chair of botany at Reading, Prof. 
Gvyynne- Vaughan died on September 4. He was 
only forty-four years of age, but he had lhade a 
position for himself as’ k plant anatomist, 
and he had ‘already shown his capacity as a 
teacher and a director of research. A life not 
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only of promise, but also of notable achievement 
has thus come to a premature close. ^ 

Born in 1871, at Llandovery, he was educate? 
at Monmouth School, whence he passed as scholar 
to Christ’s College, Cambridge, and took the 
Natural Sciences Tripos. After graduation he 
held a mastership for a time, but soon relinquished 
it to pursue research. For this end he went to 
the Jodrell Laboratory, Royal Gardens, Kew, 
which was then under the directorship of Dr. 
D. H. Scott. Here his investigations of stelar 
morphology began, and in 1897 he published his 
first results on Nymphaeaceae (Trans. Linn. Soc.) 
and Primulaceae (Annals of Botany). A pecu- 
liarly lucid preliminary statement at the British 
Association at Liverpool (1896) led to his appoint- 
ment as assistant in botany in the University dff 
Glasgow, where he worked for about ten years, 
laying the foundation of his unrivalled knowledge 
of the anatomy of the Pteridophyta. In 1907 he 
became head of the department of botany in Birk- 
beck College, London, but after two years he was 
appointed professor of Botany in Belfast. Finally, 
in 1914, he took up similar duties at Reading. In 
1911 he married Dr. H. C. I. Fraser, herself an 
accomplished botanist, who had succeeded him in 
the post at the Birkbeck College. 

He acted for several years as secretary and 
afterwards as recorder of the botanical section of 
the British Association, winning the warm regard 
of all its members. His funeral occurring on the 
opening day of its current session in Manchester, 
the business of the section was by common consent 
suspended during the time of the service. 

Gwynne-Vaughan’s position as an anatomist is 
based, not only on his published works, but also 
upon a great accumulation of well-assured facts 
recorded in notes, which he readily made available 
to his colleagues. He was chiefly interested in 
stelar problems relating to the Filicales. From 
the list of his works two series of papers may be 
mentioned as of outstanding importance. The 
first includes the two memoirs on solenostelic 
ferns (.4Tin. of Bot., 1901, 1903),, in which he estab- 
li.shed the method of representation of the vascu- 
lar system in the solid, as reconstructed from 
sections. The second series was written in happy 
co-operation with Dr. Robert Kidston, and dealt 
^with the fossil O^mundaceae (Trans. R.S. Edin., 
1907--1911). Seldom have two minds blended their 
results more effectively. The one brought to bear 
a wide knowledge of fossils from the stratigraphi- 
cal and systematic point of view. The other 
supplied critical and expert anatomical experience, 
based upon study of living plants. The result is 
a series of beautifully illustrated memoirs, which 
trace in a natural sequence of plants an anatomical 
progression which follows most convincingly the 
successive stratigraphical horizons. They also 
indicate the underlying method of that progression . 
which finds its reflection in other series of vascular 
plants. Already these memoirs may be held .to 
.have taken their place among ^ the botanical 
classics^ ^ • 

Work of such a nature already achieved makes 



62 


NATURE ^ 


the more acute the loss of Gwynne- Vaughan at a 
relatively early age. To his colleagues he was 
most loyal and helpful. His own results were 
always strictly tested and criticised. The conse- 
quence will be that they will be durable, and take 
permanent place in the web of botanical science. 

F. O. B. 


THE BRITISH ASSOCIATION AT 
MANCHESTER. 

British Association this year was 
J* favoured with exceptionally line weather. 
The sun shone all day long, and not a drop 
of rain interfered with the visits to works and 
the short sectional excursions to places of scien- 
tific interest. The number of members and asso- 
ciates (1438), although satisfactory in the circum- 
stances of a great European war, was small as 
compared with previous meetings. From these 
two factors it might have been anticipated that 
the attendances at the sections would be unsatis- 
factory. But from all accounts that have been 
received the section rooms have been well filled 
both in the morning and afternoon sittings, and 
the proceedings have been of quite exceptional 
interest and importance. It is evident, therefore, 
that the modifications of the usual programme 
that were made for the Manchester meeting have 
affected those who attend the association for the 
sake of the excursions and social functions far 
more than those who regard it seriously as an 
opportunity for scientific work and exchange of 
ideas. 

It may be a question for the serious considera- 
tion of the council whether the Manchester model 
(1915), as it may be called, is not one which should 
be followed in future meetings of the association ; 
but it may be said, without fear of contradiction, 
that the decision of the local executive committee 
to repeat its invitation, after the declaration of 
war, has been fully justified. 

The reception by the Lord Mayor in the School 
of Teciinology on Wednesday evening w’^as the 
only general social function of the week, but being 
fixed on the second day of the meeting it gave a 

X elcome opportunity to members to meet their 
lends as well as to inspect the machinery, appli- 
ances, and lecture-rooms with which this great 
institution is equipped. The arrangements made 
by* the committee for the visits of members to fac- 
tories, warehouses, municipal undertakings, and 
various places of special interest in Manche.ster 
and district worked well, and the short cxcur- 
siohs were well attended. The citizens’ lectures 
given in Manchester and other towns in the neigh- 
bourhood attracted large audiences. * 

The meeting may be pronounced a decided suc- 
cess, and the vote of thanks to the local executive 
•committee moved by the president at the conclud- 
ing meeting on Friday evening was very heartily 
accorded. 

Next ye^’s meeting is to be held at Newcastle, 
•under the presidency of Sir Arthur Evans, but 
final arrangements will not be made until about 
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next March. The place of meeting in 1917 is to 
be Bournemouth. 

Subjoined is a synopsis of grants of money 
appropriated for scientific purposes on behalf of 
the general committee at the Manchester meeting 
just concluded. The names of members entitled 
to call on the general treasurer for grants are 
prefixed to the respective committees. Reap- 
pointed committees are starred, and it will be 
noticed that of the forty-one committees receiving 
grants, only five are new. 


Section A — Mathematical and Physical Science. 

£ 

*Prof H. H. Turner — Seismological Ob- 
servations 130 o 

*Sir W. Ramsay — Tables of constants ... 40 o 

*Prof. M. J. M. Hill — Mathematical tables 35 o 

Section B — Chemistry, 

♦Prof. H. E. Armstrong — ^Dynamic isomer- 
ism 20 

♦Prof. F. S. Kipping — Aromatic nitro- 

amines 10 o 

♦Mr. A. D. Hall- Plant enzymes 10 o 

♦Prof. H. E. Armstrong— -Solubility pheno- 
mena 5 o 

♦Prof. H. E. Armstrong — Eucalypts ... 30 o 

♦Prof. Orme Masson — Influence of weather 
conditions on nitrogen acids in rainfall 

and atmosphere 20 

♦Prof. W. J. Pope — Crystalline form and 

molecular* structure 10 o 

♦Dr. F*. D. Chattaway — Nun-aromatic 

dlazonium salts 8 10 

Sir J. J. Dobbie— Absorption spectra, etc. 10 o 

Section C — Geology. 

♦Prof. Grenville Cole — Old Red Sandstone 

rocks of Kiltorcan 7 o 

♦Prof. W, W. Watts — Critical sections in 

Palaeozoic rocks 20 o 

♦Prof. P. F. Kendall — List of character- 
istic fossils 10 o 

Dr. J. Horne — Old Red Sandstone rocks 

at Rhynie 25 o 

Dr. R. Kidston — Lower Carboniferous 

flora at Gullanc 8 o 

Section D — Zoology. 

♦Dr. A. E. Shipley— Belmullet Whaling 

Station 25 o 

Section E — Geography. 

♦Sir C. P. Lucas — Conditions determining 

selection of sites and names for towns 15 o 

Section F — Economic Science and Statistics. 

♦Prof. J. H. Muirhead — Fatigue from 

economic standpoint 40 o 

♦Prof. W, R. Scott — Industrial unrest ... 20 o 

♦Prof. W. R. Scott — Women in industry 90 o 

♦Prof. W, R. Seott — Effects of war on 

credit, etc. 25 o 

Section G-^Engineering. 

♦Prof. J. Perry — Complex stress distribu- 
tions ... 40 d 

♦Dr> Dugald Clerk— Gaseous explosions 50 o 

Dr. H, S, Hele-Shaw — Engineering 
problems affecting prosperity of the 
country 10 o 
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Section H — Anthropology. 

*Sir C. H. Read— Age of stone circles ... 
♦Prof.* G. Elliot Smith— Physical charac- 
ters of ancient E^ptians 

^Dr. R* R* Marett — PalaBolithic site in 

Jersey 

♦Prof. J. L. My res— Archaeological inves- 
tigations in Malta 

♦Prof. J. L. Myres— Distribution of Bronze 
age implements 

Section J— Physiology. 

*Sir E. Schafer— Ductless glands 
♦Prof. C. S. Sherrington — Mammalian 
heart 


£ s. 
as o 

IS o 

as o 

xo o 

5 o 

20 o 

20 O 


Section K — Botany. 

♦Prof. F. O. Bower — Cinchona Station, 

Jamaica 12 10 

♦Prof. F. W. Oliver— Structure of fossil 

plants 2 o 

♦Prof. F. F. Blackman — Heredity ... 45 o 

^ Section L — Education. 

♦Prof. J. A. Green — Museums 15 o 

♦Dr. G. A. Auden — School books and eye- 
sight S o 

♦Dr. C. S. Myers — Mental and physical 

factors 20 o 

Mr. C. A. Buckmaster— “ Free-place 

system 10 o 


Corresponding Societies Committee. 

♦Mr. W. llVhitaker— For preparation of 

report 25 o 


d. 

o 

o 

o 

xi 

o 

o 

o 


o 

o 

o 

o 

o 

o 

o 


o 


Total 0 o 


CONFERENCE OF DELEGATES OF CORRE- 
SPONDING SOCIETIES. 

Opening Address by Sir Thomas H. Holland, 
K.C.I.E., D.Sc., F.R.S., President of the 
Conference. 

The Organisation of Science, 

Among the many lessons we learn in every great 
war, there is always one that stands out pro- 
^minently as something of fundamental and national 
importance. In the Crimea our shortcomings in 
commissariat organisation were demonstrated with 
painful emphasis. In South Africa we leacpt some- 
thing of the way in which the initiative of the indi- 
vidual, naturally more prominent in the- amateur 
soldier, triumphs, in unforeseen circumstances, over 
any system fixed by formal and traditional discipline. 
The great- war now in progress will result more com- 
pletely than any of its puny predecessors in recasting 
^ our national ideas, economic, political, and military. 
Of all the lessons we are likely to learn, the one 
that so far promises most to affect the life of the 
nation may be summed up in a word, organisation. 
The fuss made^ lately about the shortage of munitions ; 
the ^scovery in the ranks of the Army and among 
Its omcers of thousands who are only amateur fighters 
but are professionally trained technologists; the re- 
casting of the Cabinet; the introduction, twelve 
months after the commenceoient of the war, of legis- 
lation to register and classify the tedinical qualifica- 
tions of the people ; the repeated occurrened' of coal 
strikes on a large scale, settle only by the intervention 
of Cabinet Ministers, and by an obviously temporal 
compromise, are all confessions of our shortcomings 
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in national organisation — shortcomings that have 
already cost the country thousands of lives. 

On the other side of the ** front** we see organisa- 
tion raised to the level of a national cult — Kultur — 
with the result that, while efficiency in action and 
economy in the utilisation of a country's resources 
have been raised to a standard hitherto unknown, and 
by us undreamt of, the human instincts have been 
drilled out of existence, and Germany stands alone as 
an almost perfect machine in action, but, like a 
machine, unable to understand the rest of the human 
race ; admired for its mechanical efficiency, but loathed 
for its degradation of the great human instincts of 
liberty and toleration. 

But between these extremes there must be a course 
of maximum wisdom; for admittedly both the organ- 
isation of the community (the feature which is sup- 
posed to dominate the professional classes) and 
freedom of the individual (the prerogative of the 
amateur) are necessary for the progress of what is 
best in civilisation. ^ 

Every meeting of the British Association reminds 
us that early in the last century a body of learned 
men realised that the form of study popularly known 
as scientific needed organising, r^uired the strengthen- 
ing influence of a protective guild — the formation of 
a cult — in order that its value might be forced on the 
popular mind. Long before the foundation of the 
British Association a comparatively small number of 
men had interested themselves in scientific problems, 
and their work had so far progressed as to r^uire 
specialisation, with the foundation of distinct sod^es. 
This specialisation found expression at the first three 
meetings of the association by the formation of com- 
mittees for (i) Mathematics and General Physics; (li) 
Chemistry and Mineralogy; (iii) Geology and ^Geo- 
graphy; (iv) Zoology and Botany; (v) Anatomy and 
Physiology; and (vi) Statistics. 

These six groups have developed into our present 
twelve sections and extra subsections, and in practice 
every section, by classification of its papers and In 
the conduct of its discussions, acknowledges a further 
specialisation that is none'the less real because it has 
not been yet formally recognised in organisation. 

It is’ difficult for us to realise that, although ^he 
collection of scientific data and thought had made 
such progress eighty-four years ago as to require the 
subdivision indicated by the first institution of the 
British Association, the importance of science was 
still scarcely recognised among the so-called learned 
and ruling classes. Obvious if insufficient progress 
had been made since the days when it was possible 
for Dean Swift to issue, as tolerable literature, his 
satires on the Royal Society, or for Robert South 
to add to his doubtful popularity by describing 4 ^ 
members as incapable of admiring anything except 
“fleas, lice, and themselves." 

Although science now takes its place on equal terms 
with literature in the world of academic culture, we 
have so far succeeded only to a very small extent in 
getting the professors of pure science to co-operate 
in unison with the captains of industry who depend 
entirely, consciously or . otherwise, on the application 
of scientific laws to industrial problems. 

There has hitherto been a tendency for scientific and 
literary men to gather togetlier under one banner, 
with the motto “learned," but a more natural asso- 
ciation should be indicated by the community of in- 
terests between scientific men and technical experts.* 
/The student of p\Ae science often discovers laws or 
formulates theoms which are but accidentally carried 
beyond the purely intellectual world. On the other 
hand, technical experts frequently work bv empirical, 
methods that are discovered either by accident or as 
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the result of many costly blunders. The growth of 
science and of commercial technology has been largely 
independent and unrelated, that is, without organisation. 

The absence of this organisation has shown itself 
for many years to those who are able to read the 
signs of the times, by the way in which German 
applied science has assisted commercial activity in 
trespassing on markets created and formerly occupied 
by British enterprise. The result of organised co- 
operation on one hand and of disconnected effort on 
the other, has now been brought home to us all, 
suddenly and painfully, by the war. In the utilisation 
of technical science the German army has had an 
enormous advantage for which we have had to pay by 
the lives of some of our best officers and men. 

In Germany the scientific, technical, and commer- 
cial community (not communities) is mobilised, and 
each individual in it has been given his appropriate 
function. In this country, on the other hand, we still 
have endless instances of right men in wrong places, 
while scientific activity seems to be devoted to the 
voluntary formation of innumerable and often irre- 
sponsible committees, with overlapping functions and 
with no apparent common aim in view. Nothing 
could more clearly demonstrate our shortcomings in 
organisation than the columns of the daily Press, 
which are filled with complaints from scientific men 
who, though among the most distinguished in the 
world of pure science, are, in this great struggle, still 
unemployed, and unfortunately often show by the tone 
of &cir complaints that thejr are also unemployable. 

:v small fraction of the time now devoted in this 
country to discussion in committee would be sufficient, 
if turned to well-directed effort, to remove many of the 
h^dicaps from which our Navy and Army are now 
suffering in this critical stage of the war. Most 
comnffttees might be justihably likened to two 
athletes at the east end of a church, discussing the 
better^ route by which to get around to the tower, 
while a cripple starts off at once by one of the routes 
(possibly even by the less easy of the two); yet the 
cripple gets there while the athletes are still wrangling. 

The root trouble with us is due to the fact that our 
committees are generally composed of members ap- 
pointed, not because they are the best able to solve 
the problem in hand, but because they represent vested 
interests, and vested interests have now grown to 
dimensions beyond power of removal, because our 
institutions are often the products of worthy local, un- 
connected and therefore unorganised, effort. In their 
relations to one another, institutions that profess a 
common public aim show a spirit of jealous com- 
petition more pi eminently than any community of 
ideal. One cannot study the recent history of univer- 
sity education in London without being painfully im- 
pressed with the fact that internal friction in a machine 
without design results in a consumption of energy that 
cpsts more than the. educational output is worth. 

‘Our scientific and technical societies similarly suffer 
from overlapping and conflicting interests, and this 
conference will be of some value if, instead of dis- 
cussing for once some special scientific problem, its 
members become inspired with a desire to direct the 
activities of the societies they represent so as to reduce 
the quantity of machinery; "to correlate their activities 
with those of the metropolitan institutions with head- 
quarters in London ; to subdivide those institutions 
composed of dissimilar elements, and to assist, so far 
as practicable, the regrouping of ' those who work 
with common d^ita and with ^ common aim 

^ excellent llluftration exists of the way in which 
reform of this kind is possible when members are 
sufficiently publiciSpsrited to distinguish between the 
wider interests of science and those of their . own 
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Special societies. Up to 1889 there were in this 
country about eight separate societies devoted to the 
technical interests mainly of coal mining. In. that 
year four of these societies federated their interests, 
and during the few following ]^ears three others joined 
the federation and pooled their resources to meet the 
cost of a common publication and to maintain a 
common office at Newcastle. 

In 1892 the Institution of Mining and Metallurgy 
was founded in London to meet the wants of tech- 
nologists devoted mainly to the requirements of 
metalliferous mining. The rapid growth of this insti- 
tution, its metropoRtan location, pnd its comprehen- 
sive name, challenged the premier position of the 
Federated Institution of Mining Engineers. The 
latter consequently changed its name to The Institu- 
tion of Mining Engineers, and moved its central office 
to London. Thenceforward each institution, not only 
published papers on its own special branch of mining, 
but trespassed frequently on the natural domains of. 
its com^titor. Later, when one of these institutions 
applied for a Royal Charter, the other in its own in- 
terests successfully opposed the application. 

But in 1913, through the happy possession of tw(;> 
presidents who could distinguish parochial from 
national interests, both institutions agreed to a de- 
limitation of their spheres of influence, and each sup- 

£ orted with success the petition of the other for a 
Loyal Charter. They are now no longer competitors, 
but sister institutions, and, instead of competing for 
recruits, they can afford to define and maintain a high 
standard of technical qualification and professional 
etiquette for the British mining engineer. 

One of the first principles observed by a student of 
science is that of classincation. Classification means 
not merely the bringing together of things that are 
similar in some essential feature; it also means the 
separation of those that arc essentially unlike, although 
superficially bearing some form of resemblance. 

One realises how hard it is to apply the pruning 
knife of scientific classification when one contemplates 
the spectacle of various “literary and philosophical 
societies’* which still survive, mostly under financial 
difficulties, in many of our large provincial cities, 
vainly endeavouring to cover “the whole realm of 
nature.” Such societies, embracing the general range 
of sciences, and sometimes even including literary sub- 
jects, exist at Aberdeen (founded in 1840), Birming- 
ham (1858), Cambridge (1819), Edinburgh (1731), 
Glasgow (1802), Hull (1823), Leeds (1820), Manchester 
(1781), Newcastle (1793), and York (1822), while at 
Dublin, where individuality seems ever to flourish in 
various departments of civilised activity, there are two 
such societies with, apparently, partly overlapping 
interests in general science— the Royal Dublin Society, 
founded in 1731, and the Royal Irish Academy, founded 
in 1785. 

There are not many among these societies the pub- 
lications of which can be safely neglected by the 
research worker in any of the specialised branches of 
science, and yet most of them could not show an 
average annual output of one serious paper in each 
of the science subjects as defined by the twelve sec- 
tions of the British Association. They become in turn 
the fortunate victims of some local enthusiast, who, 
in time, passes away like a comet or finds wider 
scope for his ambitions, either in the Royal Society of 
London or in the- metropolitan societv that governs 
his own pet . subject, where his products enjoy • the 
benefit of more thorough discussion, often with appre- 
ciation, by fellow-experts. ^ 

If we take the Literary i(nd Philosophical Society of 
this city (which for many years has devoted itself 
almost entirely to science, and issues memoirs which 
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no serious worker can afford to overlook) we get an 
example of the way in which the, student is taxed in 
his search for the “previous literature.'* Of ninety- 
one psipers published in the Manchester Memoirs during 
the past five years as many as thirty-four belong to a 
class that would be referred to Section A of this asso- 
ciation, this abundant enthusiasm being largely due 
to a local occurrence of radio-activity. Of the re- 
mainder ten would oome under Section B, seven, 
entirely palaeontological in character, come under Sec- 
tion C, twenty-two under D, two under H, two under 
I, thirteen under K, and one under M. 

One can sympathise with those readers who grumble 
at the one halfpenny-worth of geological bread to this 
intolerable deal of physical and biological sack. 

Now, it is important to remember that this society 
is maintained by fewer than 150 members, many of 
whom arc members only through general interest in 
science or merely in consequence of a commendable 
desire to keep alive an institution which has an 
honourable record. The critical discussion of most 
paptTs presented must therefore be confined to a very 
small number, and herein arises a danger that may 
at any time give rise to consequences far more serious 
» than the burial of a paper with an overburden of 
unrelated literature; for the author of the paper him- 
self must often be the only member capable of decid- 
ing ns to whether his paper is or is not suitable for 
record as a definite addition to scientific data or 
thought. 

To the outside student, therefore, the publication of 
a paper by such a small society gives no prima facie 
reason for regarding it as a serious and probably 
trustworthy addition to scientific literature. The 
papers so issued must bo most embarrassingly unequal 
and wholly indeterminate in character ; yet no stranger 
can run the risk of disregarding such publications. 

But the (ax thus laid on students of scientific 
literature is not the only drawback or danger due to 
the activities of such small local non-specialised 
societies. They often possess collections of natural 
history specimens or of physical instruments for which 
they become, by mere possession, trustees to the whole 
scientific world'. As in the case of published literature, 
the circumstance that these things are often unknown 
to the rest of the world or are almost inaccessible to 
the student is only one and not the most serious 
danger; for one knows instances of collections suffer- 
ing from neglect, or, still worse, suffering from the 
activities of some member who temporarily dominates 
the governing body, and entertains strong views as to 
the cost of maintaining collections that, from his 
special point of view, are of no value. 

Before proposing, in the name of organisation, to 
abolish such unspecialised societies, or before even 
suggesting that they might be allowed to die a natural 
death, one should exert one’s ingenuity to devise some 
scheme fpr turning them to account. They inherit 
traditions in most cases that only an unregenerate 
^iconoclast would despise; most of them were founded 
^ ^yhen science was barelv specialised, and when facili- 
ties for attending London meetings were imperfect; 
many of them have published memoirs that are now 
of classical value, and have included among their 
active members the most worthy names in the history 
of science; most of them possess libraries that could 
not how be purchased for money, although these are 
often neglected, and, for financial reasons, often diffi- 
cult to use. 

Even as monuments, therefore, societies such as 
mose that I have mentioned deserve preservation. 
How, then, can one turn their resources to good 
account and organise their .culture without the draw- 
backs of Kultuf? 
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The plan that has often occurred to me as a possible 
compromise between the claims of central organisation 
and provincial autonomy is this. The recognised chief 
among such societies — the Royal Society of ^London — 
should, by affiliation of its provincial poor relationsf||, 
take over the cost as well as the responsibility of their 
serious publications. They would enjoy home rule so 
far as their meetings, discussions, finances, and libra- 
ries are concerned; but the papers offered for publica- 
tion would be censored in the usual way by the appro- 
priate sectional committees of the Royal Society, and, 
if passed, would be published, cither in the Proceed- 
ings and Transactions of the Royal or of some metro- 
politan specialised society. Such papers would then 
rank technically, not by mere courtesy, as “publica- 
tions “ for purposes of quotation or priority. The 
local interest in science would not then be curtailed, 
and the geographical handicap, especially felt by junior 
provincial workers, would be removed, while the pro- 
vincial scientific communities would be able to 'main- 
tain their treasured monuments, without, as now, a 
constant fear of financial difficulties, and without a 
recurring dread that senility in the respected old “lit. 
and phil.” will soon end in the way of all things living. 

So far as our local example is concerned, many, 
if not most, of the papers which 1 have just classified 
by the B.A. system might well have been accepted by 
the Royal Society, for the majority of the papers 
published in its Proceedings arc also by non-members. 
The last six volumes of the Proceedings of the Royal 
Society contain papers by 384 authors, of whom only 
141 are fellows of the society. 

I am quite aware of many difficulties in the way of 
this proposal — fears on the one side that the council 
of the Royal Society will acquire a dangerous pomr 
of controlling the freedom of the scientific writer, Alid 
forebodings on the other that the duties of the council, 
threaten to become “heavy burdens and grievous '“ta 
be borne,” while the cost of such additional pubjjica*^ 
tions will be removed from the local body onljr to be 
thrust upon the Royal Society, 

The circumstance that a young worker’s paper has 
been hall-marked by the Royal Society will soon be., 
regarded as fair compensation for what would, after 
all, be but partial loss of freedom; for the local 
societies, as well as the various journals, can still 
publish what they like, though the foreign student 
may not be blamed for neglecting any but technically 
published scientific literature. 

The extra burdens added to the council and sec- 
tional committees of the Royal Society are merely of a 
kind that someone must undertake if we are to hpve 
any regard at all for the progress of science, and it 
will soon be necessary for the State to recognise the 
national value of the work done by the council and 
committees of the Royal Society in more ways than 
nominal recognitibn of their ornamental positions. 
In practically every country on the continent of 
Europe the premier learned academies that occupy 
positions corresponding to the Royal Society of Lon- 
don are financially supported by the State, and even 
the ordinary members are paid. 

In this country scientific organisations, like the 
universities, are largely dependent on private charity, 
with the result that, while we get the benefits of 
individuality and local competition, we suffer, as the 
war has already proved to us, the necessary loss of 
power due to an undesirable numlier of wheels in our 
machine, due to unnecessary duplication of effort, and 
due to industrial and financial eddies in the stream 
of progress; in a woiMf due to want of method and 
organisation. That is the theme which I wi^ the 
delegates present to take back for practical considera- 
I tion by the societies that we represent/ * ^ 
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It is important to remember that organisation neces- 
sarily requires someone to take the lead and someone 
to fill the subordinate’s place; otherwise, all is 
anarchy, tod whatever may be the discipline within 
^ach society, their relations to one another at ji^esent 
can but be described as anarchy; the fellow of the 
Royal Society has no more res^nsibility at present 
than any member of the smallest debating club; his 
selection is regarded as an honour, but an honour is 
as meaningless as an iron cross if it does not imply 
responsibility and an opportunity for more work. 
What applies to an individual applies to a society of 
such persons. The premier position of the Royal 
Society is acknowledged by every British worker in 
science, and those societies which similarly embrace 
all phases of science can assist the aims of organisation 
by reminding the Royal Society that its position is 
more than ornamental, and that its lead will be 
welcomed. 


SECTION I. 

PHYSIOLOGY. 

Opening Address by Prof. W. M. Bayliss. 

M.A., D.Sc., F.R.S., President of the Section. 

The Physiological Importance of Phase Boundaries. 

Even a hasty consideration of the arrangements 
present in living cells is sufficient to bring conviction 
that the physical and chemical systems concerned 
operate under conditions very different from those of 
reactions taking place between substances in true 
solution. We become aw-are of the fact that there 
are numerous constituents of the cell which do not 
mix with one another. In other words, the cell 
system is one of many “phases,” to use the expres- 
sion introduced by Willard Gibbs. 

Further, parts of this system which appear homo- 
geneous under the ordinary microscope are shown by 
the ultra-microscope to be themselves heterogeneous. 
These are in what is known as the colloidal state. 
Some dispute has taken place as to whether this state 
is properly to be called a heterogeneous one, but it 
is sufficient for our purpose to note that investigation 
shows that the interfaces of contact between the com- 
ponents of such systems are the seat of the various 
forms of energy which we meet with in the case of 
systems obviously consisting of phases which can be 
separated mechanically, so that considerations apply- 
ing to coarsely heterogeneous systems apply also to 
colloidal systems. Although the phases of a colloid^ 
system cannot be so obviously and easily separated 
as those of an ordinary heterogeneous one, this can 
be done almost completely by filtration through mem- 
branes such as the gelatin in Martin’s process. To 
avoid confusion, however, it has been suggested that 
the colloidal state should be spoken of as “micro- 
heterogeneous.’ There are, in fact, certain pheno- 
mena more or less peculiar to the colloidal state and 
due to the influence of the sharp curvature of the 
surfaces of the minutely subdivided phase. The effect 
of this curvature is a considerable pressure in the 
interior of the phase, owing to the surface tension, 
and it adds further comi-dcxity to the properties 
manifested by it. ^ # 

We see, then, that the chemical reactions of chief 
importance to us as physiologists are those known 
as “heterogeneous.” This class of reactions, until 
comparatively recent times, has been somewhat 
’ neglected bv the pure chemist. 

In some of its aspects, the problem before us was 
discussed by one of my predecessors, Prof. Hopkins, 
,as also by Prof. Macallum, 1 i>ut its importance will, 
1 think, warrant my asking your indulgence for a 
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further brief discussion Permit, me first to apologise 
for what may seeia Id some of those present to be 
an unnecessarily elementary treatment of certain 
points. 

It is easy to realise that the molecules which are 
situated at the interface where two phases are in con- 
tact are subject to forces differing from those to 
which the molecules in the interior of either phase 
are subject. Consider one phase only, the molecules 
at its surface are exposed on the one side to the 
influence of similar molecules ; on the other side, they 
are exposed to the influence of molecules of a nature 
chemically unlike their own or in a different physical 
state of aggregation. The result of such asymmetric 
forces is that the phase boundary is the seat of various 
forms of energy not present in the interior of the 
phase. The most obvious of these is the surface 
energy due to the state of tension existing where a 
liquid or a gas forms one of the phases. It would 
lead us too far to discuss the mode of origin of this 
surface tension, except to call to mind that it is due 
to the attractive force of the molecules for one another, 
a force which is left partially unbalanced at the sur- 
face, so that the molecules here are pulled inwards,. 
The tension is, of course, only the intensity factor 
of the surface energy, the capacity factor being the 
area of the surface. We see at once that any influence 
which alters the area of the surface alters also the 
magnitude of that form of energy of which we are 
speaking. 

This is not the only way in which the properties of 
substances are changed at phase boundaries. The 
compressibility of a solvent, such as water, are altered, 
so that the solubilities of various substances in it 
are not the s/ime as in the interior of the liquid phase. 
It is stated by J. J. Thomson that potassium sulphate 
is 60 per cent, more soluble in the surface film. The 
ways in which the properties of a solvent arc changed 
are sometimes spoken of as “lyotropic,” and they 
play an important part in the behaviour of colloids. 
We meet also with the presence of electrical charges, 
of positive or negative sign. These are due, as a rule, 
to electrolytic dissociation of the surface of one phase, 
in which the one ion, owing to its insolubility,^ re- 
mains fixed at the surface, while the opposite ion, 
although soluble, cannot wander aw^ further than 
permitted by electrostatic attraction. Thus we have a 
Helmholtz double layer produced. 

Before we pass on to consider how these phenomena 
intervene in physiological processes, there is one fact 
that should be referred to on account of its significance 
in connection with the contractile force of muscle. 
Surface tension is found to decrease as the tempera- 
ture rises, or, as it is sometimes put, it has a negative 
temperature coefficient. This is unusual; but, if we 
remember that the interface between a liquid and its 
vapour disappears when the temperature rises to the 
critical point, and with it, of course, all phenomena 
at the boundary surface, the fact is not surprising 
that there is a diminution of these phenomena as thq 
critical temperature is approached. 

Perhaps that result of surface energy known as 
“adsorption” is the one in which the conditions 
present at phase boundaries make themselves most 
frequently obvious. Since the name has been used 
somewhat loosely, It is a matter of some consequence 
to have clear ideas of what is meant when it is made 
use of. Unless it. is used to describe a definite fact, 
it can only be mischievous to the progress of science. 

Permit me, then, first to remind you of that fact 
of universal experience, known as the “dissipation 
of energy,” which is involved in the second law of 
energetics. Free energy — that is, energy which can 
be used for the performance of useful work — is in- 
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variably found to diminish, ir tW. conditions are such 
that this is possible. we have^ t^refore, a system 
in which, by any change of distrftution of the con- 
stituents, free energy can be decreased, such a change, 
of distribution will take place. This is one form of 
the well-known ** Principle of Carnot and Clausius.’* 

Now, practically any substance dissolved in water 
lowers the surface tension present at the interface 
between the liquid and another solid or liquid phase, 
with which it is in contact. Moreover, up to a certain 
limit, the magnitude of this effect is in proportion 
to the concentration of the solute. Therefore, as was 
first pointed out by Willard Gibbs, concentration of 
a solute at an interface has the effect of reducing free 
energy and will therefore occur. This is adsorption. 
As an example, we may take the deposition of a dye 
stuff on the surface of charcoal, from which it can be 
removed again, unaltered, by appropriate means, such 
as extraction with alcohol. Charcoal plus dye may, 
if any satisfaction is derived from the statement, be 
called a compound. But, since its chemical composi- 
tion depends on the concentration of the solution in 
which It was formed, it is much more accurate to 
qualify the statement by calling it an “adsorption- 
^C(>fmpound.** Moreover, the suggestion that the union 
is a chemical one tends to deprive the conception of 
chemical combination of its characteristic ^ality, 
namely, the change of properties. Dye-stuff and 
charcoal are chemically unchanged by adsorption 

The origin of adsorption from surface tension is 
easily able to explain why it is less as the temperature 
rises, as we find experimentally. As we have just 
seen, surface tension diminishes with increase of 
temperature. 

Let us next consider what will happen if the liquid 
phase contains in solution a substance which lowers 
. surface tension and is also capable of entering into 
chemical reaction with the material of which the other, 
solid, phase consists. For example, a solution of 
caproic acid in contact with particles of aluminium 
hydroxide. On the surface of the solid, the concentra- 
tion of the acid will be increased by adsorption, and, 
in consequence, the rate of the reaction with it will 
br raised, according to the law of mass action. 
Further, suppose that the liquid phase contains two 
substances which react slowly with each other, but 
not with the solid phase. They will be brought into 
intimate contact with each other on the surface of the 
solid phase, their concentration raised and the rate of 
their interacrion increased. One of the reagents may 
^clearly be the solvent itself. But in all these cases the 
rate of the reaction cannot be expressed by a simple 
application of the law of mass action, since the active 
masses are not functions of the molecular concentra- 
tions, but of the surface of the phase boundaries. The 
application of these considerations to the problem of 
the action of enzymes and of heterogeneous catalysis 
in general will be apparent. That the action of 
enzymes is exerted by their surfaces is shown, apart 
^from the fact that they are in colloidal solution, by 
the results of experiments made in liquids in which 
the enzymes themselves are insoluble in the usual 
sense, so that they can be filtered off by ordinary filter 
paper and the filtrate found to be free from enzyme. 
Notwithstanding this insolubility, enzymes are still 
active in these liquids. The statement has been found, 
up to the present, to apply to lipase, emulsin, and 
urease, probably to trypsin, and the only difficulty in 
extending it to all enzymes is that of finding a sub- 
strate soluble in some liquid in which the enzyme itself 
IS not. That adsorption is a controlling factor in the 
velocity of enzyme action has been advocated by myself 
for some years, but it is not to be understood as imply- 
ing that the whole action of enzymes is an “ adsorption 
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phenomenon,” whatever may be the meaning of this 
statement. The rate at which the chemical reaction 
proceeds is controlled by the mass of the reagents 
concentrated on the surfqoe of the enzyme j>hase at 
any given moment, but the temperature Imfficient 
will, of course, be that of a chemical reaction. 

The thought naturally suggests itself, may not the 
adsorption of the reacting substances on the surface 
of the enzyme suffice in itself to bring about the equi- 
librium at a greater rate, so that the assumption of 
a secondary chemical combination of a chemical nature 
between enzyme and substrate may be superfluous? I 
should hesitate somewhat to propose this hypothesis 
for serious consideration were it not that it was given 
by Faraday as the explanation of one of the most 
familiar cases of heterogeneous catalysis, namely, the 
union of oxygen and hydrogen gases by means of the 
surfaces of platinum and other substances. The in- 
sight shown by Faraday into the nature of the pheno- 
mena with which he was concerned is well known and 
has often caused astonishment. Now, tins case of 
oxygen and hydrogen gases is clearly one of those 
called “catal3rtic” by Berzelius. The fact that the 
agent responsible for the effect did not itself suffer 
change was clear to Faraday. I would also, in paren- 
thesis, direct attention to the fact that he correctly 
recognised the gold solutions which he prepared as 
suspensions of metallic particles — that is, as what we 
now call colloidal solutions. Although the systematic 
investigation of colloids, and the name itself, were due 
to Graham, some of the credit of the discoveiy should 
be given to the man who first saw what was their 
nature. Adsorption, again, was accurately describcxl 
by Faraday, but wi^out giving it a name. 

I confess that there are, at present, cBffictilties' fn 
the way of accepting concentration by adsorption as a 
complete explanation of the catalytic activities of 
enzymes. It is not obvious, for example, why the 
same enzyme should not be able to hydrolyse both 
maltose and saccharose, as it is usually exprjsssed. 
Another difficulty is that it is necessary to assume that 
the relative concentration of the components of 
chemical system must be the same on the surface of 
the enzyme as it is in the body of the solution; in 
other words, the adsorption of each must be the same 
function of its concentration. Unless this were so, 
the equilibrium position on the enzyme surfaces, and 
therefore in the body of the solution, would be a 
different one under the action of an enzyme from that 
arrived at spontaneously or brought about by a homo- 
geneous catalyst such as acid. This consideration was 
brought to my notice by Prof. Hopkins, and re- 
quires experimental investigation. We know, indeed, 
that in some cases there is such a difference in the 
position of the equilibrium position, for which various 
explanations have been suggested. But it would be 
a matter of some jnterest to know whether this differ- 
ence has any relation to different degrees of adsorption 
of the components of the system. 

At the same time, adsorption is under the control of 
so many factors, surface tension, electrical charge, and 
so on, that the possibilities seem innumerable. There 
are, moreover, two considerations to which I may be 
allowed to direct your attention. Hardy has pointed 
out that it is probable that the increased rate of 
reaction at the interface between phasef^may be due, 
not merely to increased concentration as such, but that 
in the act of concentration itself molecular forces may 
be brought into play which result in a rise in chemical 
potential of the reacting substances. In the second 
place, Barger ha.s shown that the adsorption of iodine 
by certain organic compounds is clearly related to*the 
chemical composition of the surfaces of these sul^ 
stances, but that this relationship does not result i|i 
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chemical combination or in abolition of the essential 
nature of the process as an adsorption. It would 
appear that those properties of the surface, such as 
electric charge and so on, which control the degree of 
adsorption, are dependent on the chemical nature of 
the surface. This dependence need not cause us any 
surprise, since the physical properties of a substance, 
inclusive of surface tension, are so closely related to 
its chemical composition. 

There is one practical conclusion to be derived from 
the facts already known with regard to enzymes. 
This is, that any simple application of the law of mass 
action cannot lead to a correct mathematical expression 
for the rate of reaction, although attempts of this kind 
have been made, as by Van Slyke. The rate must be 
proportional to the amount of substrate adsorbed, and 
this, again, is a function both of the concentration of 
the substrate and of that of the products. It is, then, 
a continuously varying quantity. Expressed mathe- 
matically, the differential equation for the velocity 
must be something of this kind : — 


where n itself is an unknown function of C, the con- 
centration of the substrate or products. 

The hypothesis of control by adsorption gives a 
simple explanation of the exponential ratio between 
the concentration of the enzyme and its activity, which 
is found to be different numerically according to the 
stage of the reaction. At the beginning, it may be 
nearly unity; in the middle it is more nearly 05, as 
in the so-called * square root law * of Schiitz and 
Borissov, which is, however, merely an approximation. 
Simple' mplanations are also given of the fact that 
increasing the concentration of the substrate above a 
certain value no longer causes an increased rate of 
reaction. This is clearly because the active surface 
is saturated. Again, the effect of antiseptics and other 
substances which, by their great surface activity, 
obtain possession of the enzyme surfaces, and thereby 
exclude to a greater or less degree the adsorption of 
the substrate, receives a reasonable account. In many 
cases, the depressant or favouring action of electrolytes, 
including acid and alkali, is probably due to aggrega- 
tion or dispersion of the colloidal particles of the 
enzyme, with decrease or increase of their total 
surface. It is to be noted that such explanations are 
independent of any possible formation of an inter- 
mediate compound between enzyme and substrate, a/fer 
adsorption has taken place. 

There is a further way in which adsorption plays a 
part in the chemical processes of cells, including those 
under the influence of catalysts. It is a familiar fact 
that the concentration of water plays a large part in 
the position of equilibrium attained in reversible re- 
actions of hydrolysis and synthesis. A synthetic 
process is brought about by diminution of the effective 
concentration of water. There are, doubtless, means 
of doing this in the elaborate mechanisms of cell life, 
and, in all probability, it is by adsorption on surfaces, 
which are able to change their “affinity” for water. 

I pass on to consider briefly some other cases in 
which the phenomena *at phase boundaries require 
attention. 

Let us tur^ our gaze from the interior of the cell 
to the outer surface, at which it is in contact with 
the surrounding medium. From the nature of adsorp- 
tion there can be no doubt that, if the cell or the 
'surrounding liquid contains substances which decrease 
surface energy of any form, these constituents will 
be .concentrated at the interface. There are many 
such substances to be found in cells, some of lipoid 
4ihture, some protons, and so on. Further, the ex- 
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peiiments of Ramsdenlliave shown that a targe num- 
ber of substances are deposited 4 n surface Aims in a 
more or less rigid or solidified form. We a<;e thus 
led to inquire whether these phenomena do not account 
for the existence of the cell membrane, about which 
so much discussion has taken place. We And experi- 
mentally that there are facts which show that this 
membrane, under ordinary resting conditions, is im- 
permeable to most crystalloids, including inorganic 
salts, acids, and bases. There is no oth^ explanation 
of the /act that the salts present in cells 'are not only 
in different concentration inside from that outside, but 
that there may be absence of certain salts from one 
which are present in the other, as, for example, 
sodium in the plasma of the rabbit not in the 
corpuscles. Moreover, the experiments of Hoeber 
have shown that electrolytes are free in the cells, so 
that they are not prevented from diffusion by being 
Axed in any way. The mere assumption of a mem- 
brane impermeable to colloids only will not accouqt 
for the facts, since, as I have shown in another place, 
this would only explain differences of concentration, 
but not of composition. The surface concentration of 
cell constituents readily accounts for the changes of 
permeability occurring in functional activity, since 
depends on the nature of the cell protoplasm, and 
chemical changes of many and various kinds occur 
in this system. If such be the nature of the cell mem- 
brane, it is evident that we arc not justified in expect- 
ing to And it composed of lipoid or of protein alone. 
It must have a very complex composition, varying 
with the physiological state of the cell. Indeed, com- 
plex artiAcial membranes have been prepared having 
properties very similar to that of the cell. 

This view that the membnane is formed by surface 
condensation* of constituents of the cell readily 
accounts for the changes of permeability occurring in . 
functional activity, since its composition depends on 
that of the cell protoplasm, and chemical changes of 
various kinds take place in this system, as it is 
scarcely necessary to remind you. In fact, the cell 
membrane is not to be regarded as an independent 
entity, but as a working partner, as it were, in the 
business of the life of the cell. In the state of excita- 
tion, for example, there is satisfactory evidence that 
the cell membrane loses its character of semi-perme- 
ability to electrolytes, etc. This statement has been 
shown to apply to muscle, nerve, gland cells, and the 
excitable tissues of plants, as well as to unicellular 
organisms. We shall sec presently how tnis fact gives 
a simple explanation of the electrical ^changes asso-'' 
ciated with the state of activity. / 

If, then, the cell membrane is a part of the cell 
system as a whole, it is not 'surprising to And that 
substances can affect profoundly, although reversibly, 
the activities of the cell, even when thev are unable 
to pass beyond the outer surface. The state of 
dynamic equilibrium between the cell membrane and 
the rest of the cell system is naturally affected b^ such 
means, since the changes in the one component involvq 
compensating ones in the other. Interesting examples' 
of such actions are numerous. I may mention the 
effect of calcium ions on the heart muscle, the effect 
of sodium hydroxide on oxidation in the eggs of the 
sea-urchin, and that of acids on the contraction of the 
jclIy-Ash. Som'ewhat puzzling are* those cases in 
which drugs, such as pilocarpine and muscarine, act 
only during their passage through the membrane and 
lose their effect when their concentration has become 
equal inside and outside the cell. 

The work of Dale on anaphylaxis leads him to *the 
conclusion that the phenomena > shown by sensitised 
plain muscle can most reasonably be explained by 
colloidal interaction on the surface of the Abres. The 
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result of this is increased permeability and excitation 
resulting therefrom. 

I preferred previously ..to the electrical change in 
Bxcitable tissues and its relation to the cell mem- 
brane. It was, I believe, first pointed' out by Ostwald 
and confirmed by many subsequent investigators, that 
in order that a membrane may be impermeable to a 
salt it is not a necessary condition that it shall be 
impermeable to both the ions into which this salt 
is clectrolytically dissociated. If impermeable to one 
Dniy of these ions, the other, diffusible, ion cannot 
pass out beyond the point at which the osmotid’pres- 
5ure due to its kinetic energy balances the electro- 
static attraction of the oppositely charged ion, which 
is imprisoned. There is a Helmholtz double layer 
formed at the membrane, the outside having a charge 
of the sign of the diffusible ions, the inside that of 
the o^er ions. Now, suppose that we lead off from 
two (naces on the surface of a cell having a membrane 
, with such properties to some instrument capable of 
detecting differences of electrical potential. It will be 
clear that wc shall obtain no indication of the presence 
of the electrical charge, because the two points arc 
equipotential, and we cannot get at the interior of the 
'’coll without destroying its structure. But if excitation 
means increased permeability, the double layer will 
disappear at an excited spot owing to indiscriminate 
mixing of both kinds of ions, and we are then prac- 
tically leading off from the interior of the cell, that is, 
from the internal component of the double layer, while 
the unexcited spot is still led off from the outer com- 
ponent. The two contacts arc no longer equipotential. 
Since we find experimentally that a point at rest is 
electrically positive to an e.\citcd one, the outer com- 
ponent must be positive, or the membrane is permeable 
to certain cations, impermeable to the corresponding 
anions. Any action on the cell such as would make 
the membrane permeable, injury, certain chemical 
agents, and so on, would have the same effect as the 
state of excitation. If we may assume the possibility 
of degrees of permeability, the state of inhibition might 
be produced by decrease of permeability of the mem- 
brane of a ceil, which was previously in a state of 
excitation owing to some influence inherent in the cell 
itself or coming from the outside. This manner of 
accounting foi; the electromotive changes in cells is 
practkallv thOrsame as that given by Bernstein. 

It will oc ^pund of interest to apply to secretory cells 
the facts, to w6lch I have directed your attention. If we 
suppose that the setting into play of such cells is 
associated with the prtSuction of some osmotically 
active substance, together with abolition of the state 
of semi-permeability of the membrane covering the 
ends of th% Cells in relation with the lumen of the 
alveolus o^^Sle gland, it is plain that water would 
be taken up from the lymph spaces and capillaries 
and escepe to the duct, carrying with it the secretory 
products of* the cells. This process would be continu- 
ous so long as • osmotically active substances were 
formed. ’ Such a process has been shown by Lepeshkin 
to occur in plants, and we have also evidence of in- 
creased permeability during secretory activity in the 
gland cells of animals. From what has been said pre- 
viously, it is evident that electrical differences would 
show themselves between the permeable and semi- 
t^rmeable ends of such cells, as has been found to be 
the case. 

As a modifiable structure, we see the importance of 
such a membr^m^ a$ ;that described if it takes part in 
tho formation OT^thdSynapse between neurones. The 
manifold possibiflnes of allowing passage to' states of 

of being affected by dnigs 

Will be obvious igwithout further elaboration oh mv‘, 
jart. i ‘I 
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Enough has already been said, 1 ](hink, to show 
the innumerable ways in which phenomena at4)hase 
boundaries intervene in physiological events. Indeed, 
there are very few. of these, if any, in which some 
component or other is not controlled by the action of 
surfaces of contact. But there is one especially impor- 
tant case to which I may be allowed to devote a few 
words in conclusion. 1 refer to the contractile process 
of muscle. It has become clear, chiefly through the 
work of Fletcher, Hopkins, and A. V. Hill, that what 
is usually called muscular contraction consists of !^o 
parts. Starting from the resting muscle, wc find that 
it must have a store of potential energy, since we can 
make it do work when stimulated. After being used 
in this way, the store must be replenished, since energy 
cannot be obtained from nothing. This restoration 
process is effected by an independent oxidation reaction, 
in which carbohydrate is burnt up with the setting 
free of energy which is made use of to restore the 
muscle to its original state. Confining our attention 
for the moment to the initial, contractile, stage, the 
essential fact is the production of a certq^ 
of energy of tension, which can either be li^d tor^ tjM 
performance of external work or be allowed i^heedme 
degraded to heat in the muscle itself. It was Blix who 
first propounded the view that the amount of this 
energy of tension is related to the magnitude of certain 
surfaces in the muscle fibres. But the fact was 
demonstrated in a systematic and quantitative manner 
by A. V. Hill. He showed, in fact, that the amount 
of energy set free in the contractile process is directly 
related to the length of muscle fibres during the 
development of the state of tension. In' other words, 
the process is a surface phenomenon, not' one of 
volume, and is directly proportional to the area of 
certain surfaces arranged longitudinally in the muscle. 
This same relationship has been shown by Patterson 
and Starling to hold for the ventricular contraction 
of the mammalian heart and by Kosawa for that of 
the cold-blooded vertebrate. It appears that all the 
phenomena connected with the output of blood by the 
heart can be satisfactorily explained by the hypothesis 
that the energy of the contraction is regulated by the 
length of the ventricular fibres during the period of 
development of the contractile stress. The degree of 
filling at the moment of contraction is thus the deter- 
mining factor. 

That surface tension itself may be responsible for the 
energy given off in muscular contraction was first 
suggested by Fitzgerald in 1878, and it seems, from 
calculations made, that changes at the contact surface 
of the fibrillae with the sarcoplasm may be capable of 
affording a sufficient amount. The difficulties in 
deciding the question arc great, but, in addition to the 
facts mentioned, there is other interesting evidence at 
han^. It has been shown, by Gad and Heymans, 
by Bernstein and others, that the contractile stress 
produced by a stimulus has a negative temperature 
coefficient. Within the limits of temperature between 
which the muscle can* be regarded as normal, this 
stress is the greater the lower the temperature. The 
same statement was shown by Weizsacker (working 
with A. V. Hill) to hold for the heat developed in the 
contractile stage. Now. of all the forms of energy 
possibly concerned, that associated with phase boun- 
daries is the only one with a negative temperature 
coefficient. Another aspect of this relation to tem- 
perature is the well-known increase of the tonus of 
smooth muscle with fall in temperature. 

It is tempting to bring into relation with the change 
in surface tension the production of lactic acid. .In. 
fact, this id^a was put into a definite statement by 
Haber and Klemensievich in iqoq in a frequenflyt 
quoted paper on the forces present at phase boundaries!. ' 
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The production of acid is stated to alter the electrical 
forces at this situation. This electrical charge in- 
volves a change of surface tension, and it is this 
change of surface tension which brings about the 
mechanical deformation of the muscle. Mines also 
has brought forward good evidence that the produc- 
tion of lactic acid is responsible for the change of 
tension. As to how the lactic acid is set free, and of 
what nature the system of high potential present in 
muscle may be, w'e require much more information. 
Tile absence of evolution of carbon dioxide, wheh 
oxygen is not present shows that no oxidation takes 
place in the development of tension. There are other 
difficulties also in supposing that this system present 
in resting muscle is of a chemical nature. If the 
energy afforded by the oxidation of carbohydrate in the 
recovery stage is utilised for the formation of another 
chemical system with high energy content, the theory 
of coupled reactions indicates that there must be some 
component common to both systems. It is difficult 
to see , what component of the muscle system could 
satisfy, the eonditions required. On the whole, some 
kifid of system of a more physical nature seems the 
most prdbable. If it be correct that the oxidation 
of substances other than carbohydrate, fat, for 
example, can afford the chemical energy for muscular 
contraction, as appears from the results of meta- 
bolism experiments, a further difficulty arises in re- 
spect to a coupled reaction. But the question still 
awaits investigation. 

On the whole, I think that we may conclude that 
more study of the phenomena at phase boundaries will 
throw light on many problems still obscure. It would 
probably not be going too far to say that the peculiari- 
ties of the phenomena called “vital” are due to the 
fact that they are manifestations of interchange of 
energy between the phases of heterogeneous systems. 
It was Clerk Maxwell who compared the transactions 
of the material universe to mercantile operations in 
which so much credit is transferred from one place 
to another, energy being the representative of credit. 
There are many indications that it is just in this 
process of change of energy from one form to another 
that special degrees of activity are to be observed. 
Such, for example, are the electrical phenomena seen 
in the oxidation of phosphorus or benzaldehyde, and 
it appears that, in the photo-chemical system of the 
green plant, radiant energy is caught on the way, as it 
w'ere, to its degradation to heat, and utilised for 
chemical work. In a somewhat similar way, it might 
be said that monev in the process of transfer is more 
readily diverted, although perhaps not always to such 
good purpose as in the chloroplast. Again, just as in 
commerce money that is unemployed is of no value, 
so it is in physiology. Life is incessant change or 
transfer of energy, and a system in statical equilibrium 
is dead. 

SECTION L. 

EDUCATIONAL SCIENCE. 

Opening .Address by Mrs. Henry Sidgwtck, 
President of the Section. 

When I look at the names of many of my prede- 
cessors in this presidential chair, when I read their 
addresses, or when 1 consider what the work of the 
Sc^ction ought to be, I feel that an apology is needed 
.for my being here at all. 

Let me say at once, however, that it is not because 
of my being a woman that I feel this. It is true 
thht 1 am the first w'bman who has had the honour 
of presiding over Section L. But it is obviously very 
* fitting that a won^an should sometimes do so ; and 
this not only berau^ women arc as much concerned 
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with the results of educational science as men are — 
that might be said about all departments of science; 
nor only because the material on which education 
works — the human material to be educated — is 
approximately evenljr divided between the sexes. A 
more important consideration is that women have the 
largest share in the work of education. This is clear 
if we take education in its widest and fullest sense, 
and include in it what is done in the home as well 
as in the school, beginning as it must with the earliest 
infancy. But it is also true if wc limit the meaning 
of the word education — in the way that is constantly 
done, and is 1 think usually done in the discussions 
that take place in this Section — to that part of it with 
which the professional educator, the school or college 
teacher, is concerned. For the fact that the school 
teaching, not only of girls, but of the younger children 
of both sexes, is mainly in the hands of women, results 
of necessity in there being a larger number of ffrofes- 
sional teachers among women than among men. 

May it not be added, that in some departments of* 
education women have appeared to take their profes- 
sion more seriously than men so far as this can be 
measured by the trouble taken in training for It ? 
For I think I am right in saying that among persons^ 
proposing to teach in secondary schools more women 
m proportion than men have hitherto availed them- 
selves of opportunities for professional training. 

From another point of view, too, the education of 
women and ^irls has an interest which, though not 
different in kind, is greater in degree than that of the 
other sex. 1 mean in the rapidity of its growth and 
development since the middle of the last century. The 
development of school and' university education and 
of technical education has, of course, been very great 
for both sexes. Much attention has been devoted to 
improving its quality, and perhaps even more to 
increasing its quantity, by making it more accessible 
to all classes of people, but in the case of girls and 
women the progress has been greater and more 
remarkable than in that of boys, for it started from 
a lower level, and notwithstanding this it would, I 
think, be difficult to point out in what respects the 
educational opportunities of women are now inferior 
to those of men. I say this, of course, in a general 
sense, and without prejudice as to controversial ques- 
tions of detail such as the merits of the .methods and 
curricula deliberately adopted for different sqliools. 

The Report of the" Schools Inquiry Commissibn pub- 
lished in 1868, in what it says about girls* education 
at that time, gives us a standard of comparison and a 
means of estimating the progress made. It has often 
been quoted, but may bear quoting again. The Com- 
missioners say : ^ 

“The general deficiency in girls’ education is stated 
with the utmost confidence, and with endre agreement, 
with whatever difference of words, by many witnesses 
of authority. Want of thoroughness and foimdation; 
want of^ system ; slovenliness and showy superficiality ; 
inattention to rudiments; undue time given to» accom- 
plishments, and those not taught intelligently or ins 
any scientific manner; want of organisation — these 
may sufficiently indicate the character of the com- 
plaints we have received, in their most general aspect. 
It is needless to observe that the same complaints 
apply to a great extent to boys* education. But on the 
whole the evidence is clear that, not as they might 
be, but»as they are, the girls’ schools are inferior in 
this view to the boy«* schools.” 

This was what could be said of schools in 1868, and 
is certainly in striking contrast to v^at could be paid 
now. ^ And if we turn from the; schools to higher 
education wc find this was practically non-existent for 
women at that time. Its absience^ was indeed one 

I Report of the Schook Inquiry p>n'.miaiion, p. 548. 
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, cause of the bigness of the schools. The schools were 
' bad because the teachers were inadequately educated. 
“The^two capital defects of the teachers of girls,** as 
one of the Assistant Commissioners (Mr. Bryce, now 
Lord Bryce) reported, “are these : they have not them- 
selves been taught and they do not know how to 
teach.** These defects were, of course, partly due to 
the badness of the schools, and the want of any 
standard enabling the general public and the teachers 
themselves to judge of their badness. So far it was 
a Vicious circle. The teachers were badly taught in 
bad schools and handed on the bad results to the 
schools they later taught in. But the defects were 
partly due to the absence of opportunity for them to 
carry their own education beyond that of their elder 
pupils — to obtain that higher education which men 
obtained at the universities. This was pointed out 
by the Commissioners, and their report acted as a 
great help and encouragement to those who had 
plready realised the need of higher education for 
women, and gave an important stimulus to the founda- 
tion of colleges for women, first at Cambridge and 
then at Oxford. 

The Commissioners’ report also greatly encouraged 
movement already in progress for the improvement 
ol girls* schools — the movement in which Miss Buss, 
o! the North London Collegiate School, and Miss 
Boale, of the Cheltenham Ladies’ College, were among 
the pioneers, and in which the opening of local exam- 
inations to girls in 1865 by Cambridge was an impor- 
tant step. The cautious and anxious way in which 
the Commissioners refer to the possible effects on girls 
ol more exacting school w’ork and of examinations is 
amusing to read now. But the report of the Com- 
mission helped in the progress of girls* education in 
still another way, for it was instrumental in securing 
, the recovery for the secondary education of girls of 
endowments which had been allowed to lapse into 
till! service of primary education or to be absorbed 
by boys; and the division between girls and bo)^ of 
some endowments not .^ecifically assigned to either 
sex by the founders. Twenty years ago— in 1895 — 
the charity Commissioners in their annual report gave 
striking testimony to what has been done both in this 
way and by new' endowments 

“There is reason to think,** they said, “that the latter 
half of the nineteenth century will stand second in 
ri‘spect of the greatness and variety of the charities 
created within its duration to no other half-century 
^ince the Reformation. And, as to one particular 
^branch of educational endowment, namely, that for 
the advancement of secondary and superior education 
of girls and women, it may be anticipated that future 
generations will look back to the period inimediately 
following upon the Schools Inquiry Commission and 
the consequent passing of the Endowed Schools Acts, 
as marking an epoch in the creation and ai)plication 
of endowments -for that branch of education similar to 
that which is marked, for the education of boys and 
^nien, by the Reformation.** 

And the flow of endowments for this branch of 
education has not ceased since the report just quoted 
from was written. As examples of it I may remind 
you of the St. Paul’s Girls’ School, the extension 
and rebuilding of Bedford College, University of 
London, and the large sums given for the domestic 
department of King’s Collie for Women. 

Though, hoiyever, as the Charity Commissioners say, 
a great impulse was given to girls* education by the 
report of the Schools Inquiry Commission and the 
legislation as enaoip^ents that followed, I 

think that, even without these, 'great progress would 
have been made, though probably less rapidly. ‘ The 
desire for it was alrmy there. Women who had 
themselves suffered Ijr^ the previous deficiency were 
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working ifor improvement, and sympathetic men 
friends were helping. It was becoming more and more 
obvious not only that women teachers must have 
adequate opportunities of learning, but that the home 
no longer in itself afforded sufficient scope for the 
energies of the daughters, especially unmarried 
daughters, of the professional classes, and that they 
must be trained for other useful work. The supply 
of suitable education followed the demand^ as gener- 
ally happens when the demand is strong and clear. 
The very mention by the Charity Commissioners Ai 
the passage 1 have quoted of the creation as well .as 
of the application of endowments for the purposes of 
female education is evidence of the active public 
interest in the matter. The spirit which has led during 
the last half-century to the liberal endowment of educa- 
tion for girls and women from private sources has 
also led the State, and public bodies generally, to 
consider girls equally with boys in all pimlic adminis- 
tration of education or of educational funds. The 
same spirit has led the newer universities without 
exception to admit women to their benefits .on ^^ual 
terms with men. And at the same time the creation 
of some professions and skilled industries — a.g. sick 
nursing — by women, and the opening to them of 
others, together with the general movement in favour 
of professional training for professional work, have 
led to the great development of opportunities of 
technical or vocational training for women as well as 
for men. 

This immense — almost revolutionary-change, as 
regards educational opportunities for women, which 
has occurred within the recollection of people of my 
age, and which must be attributed largely to the 
efforts of women themselves, is, I think, very striking ; 
and it certainly, as I said, fully justifies the selection 
of a woman to preside over the Educational Section 
of the British Association. The apology 1 feel to be 
needed is for the particular woman selected. For it 
is the science of education, or at any rate the science 
and art of education, that this Section presumably 
exists to advance, and 1 am no educator, no teacher; 
I have made no psychological study of young people 
from an educational point of view*’, nor of the different 
methods of teaching suited to different ages, no 
statistical inve.stigation of the influence or particular 
curricula in training the mind or furnishing it with 
useful information. I have, in short, neither made 
contributions to the science of education nor practised 
the art. Any work I have done has been on the 
administrative side, and 1 can speak only as a member 
of the general public — ^not as an expert. And what is 
there new, in a subject so much discussed, for a 
member of the general public to say? An illuminating 
address is, I fear, in the circumstances impossible. 

Not that I regard the view of the general public as 
unimportant. Indeed, 1 am not sure that a good case 
could not be made out for having a mere member of 
the general public as such as president from time 
to time. The general public must, as all will admit, 
decide what is to be spent on education, or, more 
strictly, on schools and colleges and' professional 
educators, out of both public and private income — 
it is for them to decide on its relation to other social 
and family needs. But the concern o^ the public with 
education is not merely financial and administrative. 
It is more intimate than that' For education is not a 
subject like physics or chemistry on which only an 
expert has a right to an independent view. There are, 
no doubt, aspects of it of which only the expert can 
properly judge, there are experiments in it wl^ich only 
the expert can advantageously try, and there are, *of 
course, departments of it in which the opinion of the 
expert is indispensable. But without depreciating 
either the science or art of education, it is clear that 



7 * 


NATURE 


[September i6, 1915 


when we take education in its widest sense it concerns 
everybody, and almost everybody is bound to have 
views about it. Each generation as a whole is 
responsible for. handing on to the next the control 
over matter and mind, and the power of co-operation, 
which it has itself inherited from its forbears and 
added to, and which it must put its successors in a 
position to add to further. It is on this that the 
progress of the human race depends; without it each 
generation would have to start afresh from the begin- 
ning, and wc should still be in the position of primi- 
tive man. 

But the larger and more important part of education 
in this wide sense is done first in the nursery, and 
then, as the child gets beyond babyhood, by means of 
its own observation and imitation of its elders; while 
much is done by experience gained in mixing with 
others of its own age, and much by the exercise of 
responsibility. The education thus obtained, combined 
with precepts and with talcs handed down orally, 
sufficed for our ancestors until the increasing com- 
plexity of life made it important for the rising genera- 
tion to acquire skill and knowledge which mere imita* 
tion and experience could not give. When this hap- 
pened division of labour took place in this as in other 
departments of life, and led to the introduction of the 
professional educator— that is, the educational expert 
who has the art of imparting the needed knowledge 
and skill, or at least of shortening the process of 
acquiring them. We may observe that his services are 
now required by all, and not, as was once the case, 
only by those preparing for the learned professions. 
This work of the professional educator is what our 
Section of the British Association is mainly concerned 
with, and the methods to be employed are best judged 
by the professional educators themselves. But the 
co-ordination of their work with the whole process of 
education, its place in the production of good citizens, 
must, as 1 have said, be judged, not by the profes- 
sional educators alone, but by the whole body of the 
nation. The general public must not only be regarded 
as capable of exercising judgment on educational 
matters, but should be encouraged to feel that it is 
Its duty to do so. 

If we judge by the amount of talk which goes on 
about education, it would perhaps seem that the public 
is fully aware of its responsibilities. And yet 1 think 
there are indications that in some respects it fails to 
grasp them, and is disposed to depend too much on 
the professional educator ; allowing itself to be 
confused by our habit of using the same word “educa- 
tion “ in both the wider sense, of which we have been 
speaking, and also in the narrower sense of book- 
learning. The sense of proportion seems to me to be 
sometimes seriously lost from this cause. 

I was impressed with an example of this exhibited n 
little while ago in a correspondence in the Times 
about the employment of the older boys in the elemen- 
tary sdiools of country districts to do some of the 
work on the farms in place of farm-hands who have 
enlisted. One group of the correspondents, looking 
at the question from the point of view of agriculture, 
thought the advantage derived by the boy from his 
last year of school training was of small value to the 
country compared with the work he could do on the 
farm. The other group, looking at the question from 
the point of view of the school, thought it monstrous 
that what they called the “education” of the boy 
should be in any way curtailed. I am not at the 
moment concerned witri the controversy itself, nor am 
I taking the side of either group of disputants. There 
i^T, of course, much to be said on both sides, and the 
decision should probably vary Dtrith the locality, and 
the work, and thq farmer, and the boy. But what 
struck me was that all the disputants seemed to 
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regard education as beginning and ending at school. ^ 
None appeared to think of it in its wider sense. None ' 
referred to the great effect it might have on thq boy’s 
future life and character to feel that in a grave 
national crisis he had “done his bit” — ^an effect which 
would perhaps be all the greater if he felt he was 
sacrificing something to make up for which special 
effort might be needed later. I have seen the view of 
the gain to boys and girls from helping in the emer- 
gency put forward since, but not in the particular 
newspaper controversy in question, nor, 1 think, in 
connection with the loss of a year of schooling. 

And there was another aspect of the question which 
I did not seem to excite attention. I mean the possibly 
j bad educational effect, in the wide sense, of prevent- 
ing the boy from doing the work. To keep him at 
school, if he was conscious that his services were 
needed elsewhere, could not but tend to concentrate 
his attention ‘ on himself and the importance of his 
own schooling, and could not but tend to produce 
j to some extent the deplorable temper of mind which 
I leads some young people, a little older than the 
j schoolboys over whom the controversy raged, to 
I regard self-development as the aim and object of 
existence. This is certainly not the attitude of a goo^ 
citizen — and to produce good, citizens should, as wc 
probably all agree, be the principal aim of education. 

The particular difficulty to which I have referred 
seems inseparable from compulsory education, and 
probably cannot be altogether got over. The thought- 
ful girl of twelve, not absorbed in herself, must some- 
times wonder whether her school-work is really as 
valuable as the help she could give her mother in 
some special difficulty or strain, except on the assump- 
tion that her own development ranks above all other 
objects. * 

Of course, the higher the relative value wo put on 
scholastic education the less important will the loss 
of other educational influences appear to us. And 
perhaps at this point I had better frankly confess — 
what is, I fear, another defect in my qualifications as 
president of the Educational Section — namely, that I 
am not an enthusiast about education in the same 
sense that most of my hearers probably arc. 1 read 
the other day in a review of the life of an American 
educationist that — 

“ He w'as penetrated with two characteristics which 
are the saving clause of the American and every other 
democracy, a reverence for learning and a flaming 
belief in education as the condition of success in any 
scheme of popular self-government.” 

In the reverence for learning I am with him, but 
I could not describe my belief in education— education, 
that is, in the sense here meant, namely, school and 
college education — ^as “flaming.” I cannot, for in- 
stance, belitjve, as some seem to do, that by keeping 
children a year longer at school we should regenerate 
mankind, or at least secure as a matter of course 
great improvement. Why, you may ask, if I am 
not an enthusiastic believer in education, have I spent 
so much of my life — my time, my energy, my meanv 
— in helping to provide opportunities of University 
education for women ? The answer is that I do believe 
very much in giving to as many people as possible 
educational opportunities — meaning by that in the first 
place the means. of preparing for their work in life. 
Those who are going to teach, for instance, miisi 
obviously learn first, and, as I have just reminded 
you, women’s opportunity of doing this was lament- 
ablv deficient half a century ago. 

But .secondly— and this is not at all less important — 

I mean by educational opportunity the means of 
satisfying intellectual curiosity, every spark of which 
should be fostered. For it is to intellectual curiosity 
that progress in knowledge, including physical science. 
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is mainly due. And intellectual curiosity is an impor- 
tant adjunct to the mental processes involved in under- 
standing the world we live in, a valuable aid in the 
formation of a good^ judgment, and a great assist- 
ance in practical life. Intellectual curiosity and 
aesthetic sensibility are, moreover, the mainsprings of 
culture — that is, of some of the highest pleasures we 
can enjoy. 

You will doubtless agree with this, and will agree, 
further, that without intellectual curiosity no amount 
of accumulated information can be properly assimi- 
lated, or will produce either culture or knowledge of 
permanent value. In its absence the pupil may pass 
through school and college with little advantage apart 
from discipline, beyond the acquisition of elementary 
skill in reading, writing, and arithmetic, and if he 
has a good memory a barren knowledge of some 
facts. You will probably add that it is one of the 
most important functions of the teacher to endeavour 
to produce this intellectual curiosity when absent or in 
abeyance, and that the zeal of the professional educa- 
tor in this direction is a strong reason for enthusiastic 
belief in school education. It would be, I grant, if 
wc could hope that the teacher’s success would always 
^ equal to his zeal; but notoriously this is far from 
being the case, and the failure is by no means always 
due to want of intelligence in the pupil any more than 
it is due to want of capacity in the teacher. In many 
cases, in all classes of societv, the spark of intellectum 
curiosity — the response in the pupil’s mind to educa- 
tional stimulus — cannot be fanned into flame through 
book-learning alone, and yet may be there all the time 
ready to burst forth when it comes into contact with 
the needs of actual life and work. It may even be 
there, and fail to respond to imposed lessons, while 
it would blaze up if the pupil could b^ any means 
.be induced to desire to learn before he is taught. It 
is partly because it is so important, if and when 
the dcsiVe to learn comes, that the boy or girl, man 
or woman, should be armed with the instruments 
which may give them independent means of acquiring 
the knowledge they desire, so far as this can be 
acquired through books, that we compel parents to 
send their children to school. No doubt, however, 
an even more important reason is our now almost 
universal Sm of reading and writing as a means of 
communicating with each other. The more wide- 
spread these arts are, the harder it is for anyone who 
has not acquired them to keep abreast of his fellows. 
But even now it would, of course, not be impossible, 
^nd the pse of such phrases as compulsory education, 
in which education merely means the reverse of illiter- 
acy, tends, I think, in itself to obscure the apprehen- 
sion of what education really is, and to reduce the 
general sense of responsibility for it, and particularly 
that of parents. 

Many years ago, before the days of compulsory 
education, , or at least before it had time to produce 
any effect, I knew a man in the south of England 
who had had no school education, or practically none. 
I believe he could read a little with effort, but he 
could neither write nor keep accounts, so I was told. 
His wife did these things for him when they were 
necessary. He was, however, a good farmer, farmed 
a considerable amount of land, and acted as manager 
or agent under the landlord for a large estate. He 
knew' his business thoroughly, had the power of 
managing men, and was much respected. It^s im- 
possible not to regard such a man as a more valuable 
member of the community, and a better-educated man 
respects, • than many of those who climb the 
educational ladder to become clefks in an office. But, 

coulee, such a man must have regretted that he had 
2?^ opportunities of schooling in his early youth— 
that he had not acquired the 'art of writing while he 
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Still had leisure. The want of the three R’s must 
have been a serious handicap, only overcome by 
unusual ability. And, in fact, no one now doubts 
that it is almost as important to acquire these elemen- 
tary arts as to learn to speak or walk. It is with the 
uestion of carrying school education further that 
oubt arises whether it is really the best education 
for everybody, and whether we ought to regard the 
person whose scholastic education has been longest, 
or who has succeeded best in examinations, as there- 
fore necessarily the best educated. 

I do not mean in saying this to set the practical 
man above the man of learning. Of course we want 
both, and we should like our schools to help to develop 
both. The value to the world of good scientific and 
literary work is enormous.^ And so far as science is 
concerned the British Association exists to bring home 
to the general public its value and interest, and conse- 
quently the importance of men who can advance it. 
iNor do I mean in what I have said to suggest any 
divorce between practice and learning. The business 
of most of us is practical, but what is to be desired is 
that everyone capable of it should combine practical 
ability — whether in manual work, or in organisation 
or administration, or in any other line — ^with a desire 
to learn; and that not only in relation to his work 
in life, but in a wider sphere. And, of course, we must 
wish that the means to satisfy this desire should be 
within everyone’s reach. My point, therefore, is not 
that learning is not valuable, but that it is of little 
value unless it meets a desire in the learner’s mind. 
And here the parents come in. The required attitude 
of mind is much more likely to be inspired by parents 
who possess it, than it is by the school. Or let us 
say that those children are most likely to grow up 
with it whose parents combine with the school to 
stimulate it. Unfortunately the result of compulsory 
primary education has not been to promote any sense 
of responsibility in parents as regards this; at least 
that is my belief. And I may, I think, appeal to 
Scottish experience in support of it. 

The institution of parish schools is, as is well 
known, older in Scotland than in England. They date 
there from the Reformation, and were part of the 
ecclesiastical organisation initiated by John Knox. 
In the scheme drawn up by him and his colleagues 
education had a great place. The parish schools, 
in which Biblical instruction was foremost, were put 
in charge of the Church and long needed its efforts 
for their maintenance. Starting in this way the zeal 
for school education had become traditional. All 
respectable parents aimed at giving their children 
the best education they could. Tliere was a strongly 
rooted sense of duty in the matter, and this from a 
double motive. They sent their children to school 
not only to help them to get on in the world, but 
because of the traditional association of knowledge 
and religion. Observe the educational value of this 
> second motive. I am not looking at it from the reli- 
I gious point of view — ^that is not my business to-day. 
j But as an instrument of culture the value of a desire 
for learning, based on something other than its rela- 
tion to worldly success, is obviously great. It may 
be that the school education actually prevailing in 
Scotland is better now than that of fifty years ago, 
that the examination of the school inspector is more 
searching, if less stimulating, * than was that of the 
Presl^tery, that the average or backward child is less 
sacrificed to the clever one than used to be the case, 
and that general intelligence is more developed. But 
the parents, who felt their children’s schooling to be 
their private concern, valued it more, took more 
personal interest in it,.ilMid felt more personal responsi- 
bility for their children’s progress than parents can 
do now. And it Is a serious question whether the 
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loss of this close link with home life has not had a 
bad educational effect, taking education in its wider 
sense, which is not compensated for by possible im- 
provement in the schools. 

1 must admit that in saying this I have in mind 
only a limited area. I have made no wider investiga- 
tion. The population I am thinking of is an entirely 
rural one in a purely agricultural district in the south 
of Scotland, with which 1 was intimately acquainted 
as a young woman, and which 1 re-visit from time 
to lime. In such a district compulsion to send the 
children to school was unnecessary. It probably was 
required in the large towns and the more industrial 
paris of the country. I do not complain of the intro- 
duction of compulsion, but it did strike me at the 
time of its introduction that it was of very doubtful 
advantage in my own part of the country, and this 
impression has not diminished since. 

To see if it was shared by others I wrote to a 
friend, more familiar with the district than 1 am now, 
to ask whether he did not think that parental interest 
in the children’s school education had decreased, and 
also whether he thought that, as judged, for instance, 
by the books they borrowed from the parish library, 
the grown-up population was less inclined to serious 
reading than they used to be. I received from him 
a very interesting reply. He agreed with what I 
have just said as regards the first question, and after 
speaking of the warm and genuine wish in old times 
to give the children a good education, added : — 

“The parents might, indeed, let their older children 
be absent for short times from school for light farm 
work or the like. But this was more than made up 
for by the zeal with which they were sent to winter 
evening classes, which could oe gathered then far 
more easily than now. It is an unfortunate effect of 
legislation that it has largely deprived us of the great 
asset we had in the keenness of parental interest. It 
came about in this way. Government made it com- 
pulsory that no child should be employed in wage- 
earning who had not passed the fifth standard. Almost 
instantly the ideal of our people was lowered. A child 
was “educated” who had passed the fifth standard! 
And when by and by Government made it compulsory 
that a child should be at school till fourteen years of 
age, the parents in many cases felt this hard upon 
them, and our School Board every year has applica- 
tions for permission to children to work before they 
are fourteen on various pretexts. I do not say that 
our people are not interested in their children’s educa- 
tion. Tiiey^still inherit that interest. But compulsion, 
and the fact of the responsibility being taken by 
Government, has greatly changed their attitude.” 

With regard to my second question — “Whether there 
is in country parishes as much reading of serious 
books, books of weight, history, travels, etc.”— he 
says he “ must answer No/* He thinks that the young 
people are perhaps more intelligent than they used to 
be, “but the reading is in enormous proportion novels 
ancTvery light literature.” He goes bn to tell me of 
an old man who died two years ago “of the finest 
old Scottish type— devout, independent, interested in 
religious reading, in lives of men like Livingstone, 
in travels (he was reading Nansen in his ninetieth 
year and most interested in his nearing the Pole). 
But the list of books in his steady reading from the 
library here was of quite deferent character from that 
opposite othe^r names in our catalogue of the same 
rank.” He says also that forty or fifty years ago good 
audiences could be got for lectures— nistorical, travel, 
etc., but that now a good audience can only be got for 
concerts, entertainments, or at most lectures with 
lantern pictures. All this seems, so far as it goes, to 
* show a diminution in culture, lo Cfq>adty for the higher 
intellectual pleasures; in Irilitfut ciiridlity. My corre- 

NO. 2394, VOt. 90 ] 


[September i6, 1915 

spondent is not prepared, however, to say that this 
change is due to cnanges in school education. It 
comes, he thinks, “of the different spirit in young 
people, less under authority, indulging more in 
pleasures, not pressing hard or thinking they need 
this in order* to get on.” He thinks, in short, that 
the young men now are more self-indulgent and less 
energetic than they were, and he looks to the nobler 
spirit which the war has called out to carry us into 
better ideals of life. He may be right in thinking 
that causes independent of school education have pro- 
duced the result. But we must admit that if it is true 
that, concurrently with a school education improved 
in some important ways, there has been a diminution 
in intellectual interests — in culture, in short — the school 
education has at any rate failed in one of the objects 
aimed at. 

Well, you must take these views about a particular 
country district for what they are worth. Facts ob- 
served among a comparatively small number of people 
may not represent the average. Moreover, my corre- 
spondent and I are both old — we could not remember, 
or think we remembered, the state of things fifty 
years ago if we were not — and you may, if you think: , 
proper, discount what we have to say, on the almcasK*^ 
proverbial ground that old people put the Golden Age 
behind them. I am not, however, myself conscious 
of any such tendency. I believe very much in pro- 
gress, and look forward to a gradually improving 
world, and I believe wc are on the whole improving 
in educational ideals and educational methods as in 
other things. But it behoves us to watch what we do, 
and not to acquiesce, if wc can possibly help it, in 
loss on one side without being very sure that it is 
more than compensated for by gain on the other. The 
loss of the parents’ real co-operation where it has 
existed, and the failure to gain it where it has previ- 
ously been absent, is serious. It is serious even if it 
is limited to the intellectual side of education and does 
not extend to the formation of character, as I fear it 
sometimes does. With the greatest zeal the school- 
master cannot replace the parents, nor even the 
parents’ influence in producing the right attitude of 
mind in the pupil. And it is at the very least doubtful 
whether the better teaching which improved methods 
secure to the pupil can make up for any Ifms of spon- 
taneous desire to put his own mind into the effort of 
learning for learning’s sake. 

And so I come back to the point that the general 
public must be encouraged to take its share even in 
the part of education carried on at school and college,-**' 
and in particular those members of the general puDlic 
who are parents of pupils. But this conclusion is 
rather barren, for I have no very definite plan to 
suggest for carrying it out. The State cannot now, 
even if it would, abandon the responsibility for the 
elementary school education of the children, and even 
if it could it is more than doubtful whether it would 
be desirable. For though we have now secured that 
all parents shall themselves have had school education, 
we still cannot trust them all voluntarily to give that 
advantage to their children. So the drawback must 
be put up with that parents cannot feel the same 
degree of responsibility resting on themselves when the 
responsibility is undertaken by the State. > 

It is to be hoped, however, that we shall be very 
careful how far we entrust to the State the regulation 
of education higher than the primary. Bureaucratic 
regulation may be w^l adapted to produce German 
Kultur, but .it is not the way to secure the attitude 
of mind which leads to freedom, independence of 
thought, and culture in the bestaenM. And it is very 
apt to lead to want of independence in the teacher. 

Probably our best hope^for progress in the right 
direction lies in movements like the Workers’ Educa* 
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tional Association, where we have voluntary effort put 
forwaol to satisfy spontaneous desire to learn. As 
this moveniant extends we may hope more and more 
to get a generation of parents who, having themselves 
experienced intellectual curiosity and the joy of satis- 
fying it, who, having themselves felt the gain of a 
wider outlook on men and things, may by their 
example inspire their children with a similar disinter- 
ested desire for learning and culture. 


iSTOTBS. 

Thb members of the Siberian Expedition sent out 
from this country sixteen months ago, at the joint 
expense of the Oxford University School of Anthro- 
pology and the Philadelphia University Museum, 
reached London last week. The leader, Miss M. A. Czap- 
ifcka, possessed exceptional qualifications for the work 
entrusted to her, being a native of Russian Poland, 
and a distinguished student of the Warsaw University 
^d of Somerville College, Oxford. The expedition 
(onsisted of Miss Curtis, the artist, Miss Haviland, 
ornithologist, and Mr. Hull, of Philadelphia Univer- 
sity, ^hnologist. They proceeded from Warsaw to 
Krasniack, in Siberia, and thence to the mouth of the 
Yenisei. The first tribe examined was that , of the 
Samoyeds, and then the winter was spent among the 
Tungus of the Tundra, a very primitive race, little 
influenced by Russian culture. The spring was de- 
voted to the Tartars, who are much more civilised 
than either the Samoyeds or the Tungus. Much in- 
. formation of scientific interest has been acquired, and 
a largo collection of costumes, weapons, implements, 
and ornaments made of copper and iron has been 
made. These will, it is hoped, be exhibited in Europe 
and America after the close of the war. 

The Admiralty Air Department has been reorganised 
and for the future will be under the direction of a flag 
officer, with the title of Director of Air Services. 
R<*ar-Admiral C. L. Vaughan-Lee has been selected 
for this appointment. He held the post of assistant 
to the Director of Naval Ordnance from February, 
>4899, to July, 1900, and of Assistant Director of Naval 
Intelligence from January to December, 1905. The 
Director of the Air Department, Commodore M. F. 
Sueter, C.B., has been promoted to the rank of Com- 
modore 1st Class, and will be in charge of the 'matiriel 
'^ide of naval aeronautical work, with the new title of 
Superintendent of Aircraft Construction. Commodore 
Sueter was appointed Inspecting Captain of Airships 
m September, 1910, and in 1912 he was selected for 
the post of Director of the Air Department. 

An exhibition of the various forms of apparatus 
found most useful in the treatment of fractures met 
with in the war will be held in the premises of the 
Royal 'Society of Medicine, i Wimpole Street, W., 
rom Octo^r 7 to ii. During the exhibition Sir 
Almroth Wright will demonstrate his recent researches 
drainage of wounds. 

Wr learn from the Kew BulUUn that Mr. W. G. 
raib, assistant for India In the Kew Herbarium, has ' 
appointed assistant to t&e professor of botany in 
me University of Edinburgh, with the status of Uni- 
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versity lecturer on forest botany and Indian forest 
trees. Royal Botanic Garden, Edinburgh. Mr. J. 
Hutchinson succeeds Mr. Craib at the Royal Gardens, 
Kew. 

The death is reported, in his eighty-second year, 
of Dr. Carlos J. Finlay, who was associated with the 
discovery of the part played by the mosquito in the 
transmission of yellow fever and other diseases. He 
was a native of Cuba, and received his general educa- 
tion at the Lyc6e at Rouen, and his professional 
education at the Jefferson Medical College, Phil- 
adelphia. He then returned to Cuba and became one 
of the leading physicians in the island. 

The death is announced in Engineering for Septem- 
ber 10 of Mr. G. W. Manuel, who for twenty-one years 
was superintending engineer to the Peninsular and 
Oriental Steam Navigation Company. Perhaps his' 
strongest characteristic was his determination that the 
P. and O. mail liner should reach its port according 
to scheduled time without the variation of a minute, 
and no development was made unless he himself was 
perfectly satisfied that it could be relied on and would 
conduce to punctuality. Mr. Manuel became a mem- 
ber of the Institution of Naval Architects in 1879, and 
contributed frequently to debates. His death will be 
regretted by many sea-going engineers who have come 
under his influence. 

We regret to see the announcement of the death, on 
September 14, at eighty-five years of age, of Sir John 
Knox Laughton, distinguished particularly by his 
studies in naval history. Sir John Laughton entered 
the Navy in 1853 as a naval instructor, and was 
mathematical and naval instructor at the Royal Naval 
College, Portsmouth, from 1866 to 1873. He was then 
transferred in the same capacity to the Royal Naval 
College at Greenwich*, becoming also lecturer on 
meteorology. In 1885 he retired from active service 
on being appointed professor of modern history at 
King’s College, London, and from that date untU his 
death he devoted himself almost entirely to studies 
of naval history. In addition to valuable works upon 
this subject, Jie was the author of volumes on 
“ Physical Geography in its Relation to the Prevailing 
Winds and Currents,*' and “A Treatise on Nautical 
Surveying.** From 1882 to 1884 he was president of 
the Royal Meteorological Society. 

Julius Payer, the discoverer of Franz-Josef Land, 
whose death on August 31 was announced in our last 
number, was born in Bohemia in 1841. Ho served 
with distinction in the war with Italy in 1866, before 
he joined the second German expedition to east Green- 
land in the Germania, under Koldewey, in 1869. 
There he acquired much experience in polar work, 
in the exploration of King William’s Land and the 
extraordinary Franz-Josef Fjord. In 1871, through 
the liberality of .Graf Wiiczek, Payer and Weyprecht 
undertook an expedition in the Isbjdm to Spitsl^rgen 
and the Barents Sea as a pelimtnary to an Arctic 
expedition on a large scale. This expedition, the first 
to expkxre tl^ |orth of the Sea, was fruitful 

of discoveries * there and in Spitsbergen and Hope 
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Island. The Austro-Hungarian Arctic Expedition 
sailed in 1872 in the Tegetthof, Weyprecht was again 
associated with Payer in the command. Their aim 
was to push north-east of Novaya Zemlya and return to 
Europe vid the Behring Strait. From the first they met 
with misfortune. The Tegetthof was beset in the ice 
in 76° 22' N., 63® E., and drifted with the pack 
throughout the winter in hourly danger of destruc- 
tion. Twelve months later high land was sighted 
to the north-west and named Franz-Josef Land. A 
landing was made on one of the islands. A second 
winter was passed on the ice-bound ship, and in the 
summer of 1874 Payer conducted several sledge ex- 
peditions to explore the new land. Passing up Austria 
channel, he reached Cape Fligely in Rudolf Land in 
81® 51' N. North-eastward he saw further land, 
which he named King Oscar and Petennann Lands. 
In May the Tegetthof was abandoned, and after 
terrible hardships to get clear of the ice the expedition 
reached Novaya Zemlya in open boats in August, 
1874. An English version of Payer’s narrative, “ New 
Lands within the Arctic Circle,** appeared in 1876. 
In 1875 Payer was awarded the patrons’ medal of the 
Royal Geographical Society. 

In the course of excavations on the site of the great 
city of Pataliputra, the modern Patna in Behar, a 
discovery of much interest has been made. A vast 
pillared hall of the Maurya period, the third century 
B.C., has been unearthed. It contained eight rows 
of monolithic columns, fifteen feet apart, supporting 
a wooden superstructure which has been destroyed by 
fire. Some remarkable constructions of sdl wood 
beams have also been found, the object of which is un- 
certain; they may have been platforms for mooring 
boats, or supports for another portion of the building. 
The type of architecture at once recalls the great hall 
at Persepolis, and we have thus a further indication 
of the influence of Persian art on India during this 
period. 


The great Buddhist Emperor, Asoka, was in the 
habit of inscribing his edicts on monolithic pillars or 
on rocks throughout his wide dominions. The Bud- 
dhist pilgrim, Hiuen Tsang, mentions specifically six- 
teen such pillars. Up to the present ten have been 
discovered, but only two of these can be identified with 
those mentioned by the traveller. The rock inscrip- 
tions,, of which twelve have already been found, 
though not possessing the artistic interest of the 
pillars, are in some respects the most valuable monu- 
ments of his reign. The recent discovery of another 
rock inscription by some gold prospectors at a place 
not far from Raichur, in the Dominions of the Nizam 
of Hyderabad, is now announced. The Government 
epigraphist, Rao Sahib H. Krishna Sastri, is satisfied 
that it is a rock inscription. As the texts of these 
documents vary, the publication of the inscription will 
be awaited with interest. 


Some admirable photographs, X>f and nest- 

ling of the Asiatic golden plover^ .and a.^bst excellent 
account of the breeding habits, of. fe?d, by Miss 
Maud Haviland, appear in issue of 

British Birds, The most impe^dht her observa- 
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tions are such as concern the behaviour of apparently 
non-breeding birds of this species. Onr two .points, 
however, she might well have been a little more 
explicit. The reader is left in doubt, for example, as 
to whether the newly-hatched nestlings accompany 
their parents, from the high to lower grounds, to 
participate in the formation of the flocks of which 
she speaks, and it would have been helpful to have 
had a more precise description of the plumage of the 
fledgling. Following Miss Haviland’s paper comes a 
brief account, by Mr. C. W. Colthrup, of the idiosyn- 
crasies of the nidification instinct in the redshank. 
Within the confines of the same marsh in Hampshire 
he found eggs in comparatively elaborate nests, and 
screened from view by overarching stems of grass, 
while in other cases the eggs were laid in an apology 
for a nest, and without any attempt at concealment.* 

j In the Philippine Journal of Science, voi. x.. No. i, 
Mr. R. P. Cowles contributes some extremely interest- 
ing notes on the habits of some tropical Crustacein.^ 
He deals more especially with the remarkable feeding 
habits of Atya molluccensis, and of several species of 
Caridina, and the peculiar structural modificatifon of the 
chelae associated therewith. In both genera the chelae or 
“nippers” are armed with hairs, which, in Atya, can 
be opened to form funnel-shaped strainers for the cap- 
ture of minute organisms, and closed to form a pencil- 
like brush, imprisoning the food thus captured, which 
is then conveyed \o the mouth. While feeding, Atya, 
which is an inhabitant of running streams, remains 
perfectly still, with its strainers directed upstream.* 
Caridina, with similarly armed chelae, crawls about 
on the bottom of the stream, and uses the hairs, not as • 
strainers, but as brushes, to sweep the bottom of the 
stream for minute particles of animal and vegetable 
matter. Mr. Cowles supplements these notes with valu- 
able observations on the habits of Myctris longicarpus, 
which appears in countless numbers on sand-banks 
exposed at low tide. When the tide rises they imme- 
diately disappear beneath the sand. During their ■ 
migrations they are continually smearing the sand 
over the mouth with the chelae, apparently for the..*: 
sake of the nourishment to be derived from the par- 
, tides of animal matter it contains. These creatures 
I are extremely difficult to approach, for on the slightest 
I alarm they at once proceed to dig themselves into the 
sand, vanishing in about three seconds. 

The recently issued part of Contributions from the 
United States National Herbarium, vol. xvii., part 6, 
is entirely occupied by an enumeration of the tropical 
North American species of Panicum by A. S. Hitch- 
cock and Agnes Chase. One hundred and sixteen 
species and three subspecies are included, nine of which 
are new. The total number of species of Panicum 
in North America is now 2x6. Each species is 
accompanied by an outline map graphically represent- 
ing its geographical distribution within the tropics of 
North America. There is also a key to the species 
and groups, and a complete list of the localities' for 
each species is given. * 

A CATALOGUE of the soft-water algae collected in the 
Caucasus in the region of Czernomorsk is published 
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by M. A. I. Lobik in the Bulletin of the Imperial 
Botanie Garden of Peter the Great, vol. xv., No. i, 
1915. Sixty-five species are enumerated; they include 
one Floridean alga, Batrachospermum moniliforme , 

• one brown alga, Hydrurus foetidus, twenty-five Chloro- 
phyceae, twenty-four diatoms, and fourteen members 
of the Cyanophyceae. Among the Chlorophyceae a new 
form of Spirogyra ai^d of Cosmarium are described, and 
also a new genus, Leptobasis, among the Cyano- 
phyceae; This new alga, L. caucasica, forms the sub- 
ject of a separate memoir by M. A. A. Elenkin, who, 
with M. V. P. Savicz, made the whole collection. 
Elenkin, in determining the new genus, revises the 
old genus Michrochaete, and considers that the genera 
Michrochsete, Coleospcrmum, and Leptobasis should 
be classed in different sections of the Hormogoneae. 
Hie paper is illustrated with text figures. 

In the Philippine Journal of Science for May (vol. x., 
No. 3), Mr, K. D. Merrills contributes four papers 

-^‘aling with Philippine botany, and describes a num- 
ber of new species of the genera Schefflera and 
bAigeiiia. In the opening paper on the present status 
of botanical exploration in the Philippines, which is 
illustrated by a map of the group, Mr. Merrill gives 
interesting particulars showing the amount of work 
which has been accomplished during the past thirteen 
years, and the parts of the archipelago which have 
been thoroughly explored. Compared with Java, 
Singapore, and Penang, the flora is not well known, 
and though much work has been done it has been 
confined to a few definite areas in Luzon and Min- 
danao. The islands are so densely forested that even 

* in those regions visited by botanists on short excur- 
sions only a tithe of the plants has probably been col- 
lected, and a large number of endemic forms doubt- 
less await discovery. Some fifteen years ago 2500 
species of flowering plants were recorded from the 
islands; now the number is estimated at rather more 
than 7000, and it seems probable that 10,000 species is 
not an extravagant estimate for the phanerogamic 
flora of the Philippines. Some 40 per cent, of the 

^ivliolo Malay Archipelago flora will probably be found 
to be endemic in the islands. 

Tare-like rogues appear from time to time among 
culinary peas, and are characterised by the possession 
of stipules and leaves narrower and more pointed than 
those of normal plants. The pods also are distinct, 
since they are always curved and narrow, even though 
the races in which the rogues have arisen bear straight 
I3ods, and the seeds are less sweet than those of the 
types. The seed-raiser has attempted to eliminate the 
rogues by destroying them as they appear, but all to no 
purpose ; the rogue still reappears, and with the object 
of understanding its origin and finding a means of 
control, Mr. Bateson and Miss Pollew have conducted 
a series of investigations at Merton, and have pub- 
lished their results in the Journal of Genetics (vol, v.. 
No. i) for July. Though the research has been ex- 
tend^ and a large series of plants examine, the 
origin of the rogue is still a mystery, nor has a 
method been devised as yet for the elimination of these 
tnre-like plants. Rogues may depart widely or only 
slightly from the type; in the latter case rogue char- 
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I acters may only appear in the youngest parts, but as 
such plants can produce complete rogues among their 
offspring they should be weeded out. Rogues in breed- 
ing beget only rogues, and even in a strain of quite 
normal plants rogues occasionally appear. One re- 
markable result of the inquiry is that normal plants 
.crossed with rogues always give rogues, and this was 
found to be true in fifty out of fifty-two crosses, and 
to persist through three generations. 

The methods of bactcribl analysis of air have recently 
been investigated by Mr. G. L. Ruchle in the course 
of an inquiry into the contamination of the air of 
cowsheds and its effects on the milk supply. In 
vol. iv., No. 2, of the Journal of Agricultural Research, 
a large number of comparative analyses is described 
in detail. Three forms of apparatus were used : (1) the 
standard sand-filter aeroscope of the American Public 
Health Association ; (2) a modification of the standard 
designed by the author to permit sterilisation by dry 
heat; and (3) the Rettger liquid-filter aeroscope. The 
efficiency of the aeroscopes was tested by running two 
of each type in tandem so that the air passes through 
one filter and then through the other. The percentage 
j of the total number of bacteria caught by the first 
filter determines the efficiency. The standard aero- 
scope was found to have a very variable efficiency, 
averaging 90 per cent., but the modified standard 
retained nearly 100 per cent, of the bacteria. The 
Rettger apparatus also gave excellent results, but 
required greater care in manipulation, as difficulties 
occur with foaming of the liquid during filtration and 
the tenacity with which the bacteria cling to the inner 
surface of the moist inlet tube. The method of deter- 
mining bacterial precipitation from air by^' exposing 
Petri dishes is quite untrustworthy, as it only measures 
the number of bacteria-laden dust particles falling on 
the plate. The exposure of sterile water in pails gives 
an average bacterial count ten times higher than that 
obtained by the plate method. 

We have received vol. xxvi. of the Anales of the 
National Museum of Natural History of Buenos 
Aires, containing a useful index to the first twenty 
volumes of this publication (1864-1911), and an in- 
teresting illustrated account of the fiqe new building 
for the museum which it is hoped will soon be pro- 
vided by the Argentine Government. Under the 
energetic direction of Dr. Angel Gallardo, th^ tech- 
nical scientific work* of the museum has become very 
varied, and the newly-published volume dbntains 
several valuable contributions to systematic 2ioolog>' 
and botany. There is also an exhaustive study of the 
collection of human skulls from Patagonia, with 
numerous tables of measurements. The most gener- 
ally interesting Research is a new examination of the 
deposits on the coast of the province of Buenos Aires 
containing human .remains or implements made by 
man. This haa^b^n instigated by the criticisms of 
Argentine <^»vecleb, published by .Drs. Hrdli^ka, 
Holmes, an<^|(illM in ^eir work on ‘Vfiarly Man in 
South Ameri(^.*\ {Smithsonian Institution, 1912). It 
is maintained neighbourhood of Mar del 

Plata and' is no reason to doubt the 

associie^^. of man with late Tertiary 
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mammals, and a femur of a small Toxodont is de- and Tanakadate. The 1913 survey, however, unlike 


scribed by Mr* Carlos Ameghino, showing a piece 
of worked quartzite which must have penetrated the 
bone during life. 

The Avezzano earthquake of January 13 last origin* 
ated in a portion of Italy in which strong earthquakes 
are of infrequent occurrence. One of its latest pre- 
decessors, that of February 24, 1904, has been studied 
by Dr. A. Cavasino {BoM, Soc. Sis, Ital,, vol. xviii., 
1914, pp. 411-4S), and his conclusions are of interest 
in connection with the recent earthquake. The area 
of destruction contains only 54 square miles, and its 
centre lies about seven miles north-west of Avezzano. 
The two earthquakes were therefore in all probability 
associated with the same fault. As the disturbed area 
includes only about 4750 square miles, the focus cannot 
have been at a great depth. Using Dutton’s inethod, 
Dr. Cavasino estimates that depth to be about 
4i miles. 

A SUMMARY of* the weather for the past summer is 
given in the issue of the Weekly Weather Report of 
the Meteorological Office. The period comprises the 
thirteen wrecks from May 30 to August 28, and the 
of temperature, rainfall, and bright sun- 
shine arc given for the several districts of the United 
Kingdom. The mean temperature was below the 
average everywhere except in the north of Scotland, 
where the excess was less than 0*5°; the deficiency 
amounted to a degree in the south-east and south- 
west of England, and in the English Channel, whilst 
in other districts it was generally about 0*5®. The 
east of England w*as the only district with the absolute 
maximum temperature as high as 90*^, and in all the 
western districts the thermometer failed to reach 80°. 
Rainy days were in fair agreement with the normal, 
whilst the total rainfall varied considerably in different 
parts of the United Kingdom. There was a deficiency 
of rain in the north and west of Scotland, the north 
of Ireland, the north-west and south-east of England, 
and in the English Channel; the greatest deficiency 
was in the west of Scotland, where the rainfall was 
only 72 per cent, of the average. There was an excess 
generally in the eastern district, in the south-west of 
England, and in the south of Ireland; the greatest 
excess was 123 per cent, of the average in the east of 
England. Bright sunshine differed very little from the 
' normal, and the only districts with an excess were 
the north of Scotland and the north-west of England. 

The number of the Proceedings of the Tokyo Mathe- 
matioo-Physical Society issued in June, 19x5, contains 
a fisum '4 in English by Mr. Tokur6 Nakano of a 
magnetic survey of Japan for the epoch January i, 
1913, executed by tl^ Japanese Hydrographic Office 
under the superintendence of Prof. Tanaka^te. There 
were four survey parties in the field, and the whole 
of the observations were concluded within fourteen 
months, so that uncertainties arising from secular 
change were unusually small. A jj^revtous survey had 
been made for the epoch January also under 

the supervision of Prof. Tanakadate^ and the same 
instruments and a, good many of the same stations 
were employed on the two occasions* A still earlier 
survey was executed in 1887 by Profs. C. G. -Knott 
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the earlier ones, was not confined to Japan proper. 
Of its 331 stations, 78 were in Korea and 16 in For- 
mosa; 38 of them were adjudged disturbed and left 
out of account in deducing the i^ogonals, isoclinals, * 
and isodynamics. Formulae were found for the values 
of the different magnetic elements, proceeding in 
powers of the latitude and longitude differences. 
Tables based thereon give the calculated values of the 
declination, dip, and horizontal force at the inter- 
sections of degrees of latitude and longitude. Similar 
formulae were found for the secular change, and even 
for the rate of change, or '‘annual acceleration,*’ of 
the secular change. The secular change conclusions 
were based on the results from fixed magnetic observa- 
tories and from stations common to two or more of 
the surveys. 

The Transactions of the Royal Society^ of South 
Africa, vol. iv., parts 1 and 3, 19x5, contain's^hree 
papers by Prof. J. C. Beattie dealing with terrestrJl*P^: 
magnetism in South Africa. The first paper, read 
July 16, 1913, gives the values of declination, dip, and 
horizontal force observed by Prof. Beattie^ himself at 
about ninety stations in the years 1910 to 1913, and 
values of the declination observed by Mr. O. C. Mac- 
pherson at seven stations in 1909. Some of the ninety 
stations had been previously observed at by Profs. 
Beattie and Morrison during their survey of the epoch 
July I, 1903. ,The new parts of the country dealt with 
included the West Transvaal, British Bechuanaland, 
and Bushmanland. The second paper, also read on* 
July 16, 1913, gives a table of values of declination, 
dip, and horizontal force for the epoch July i, 1908, 
at 255 South African stations. The observations had 
been made at various times from 1900 to 1913, the 
reductions to a common epoch depending on the 
secular change results obtained from repeat stations. 
There are three charts representing respectively the 
isogonals, the isoclinals, and the lines of equal horizontal 
force for the epoch considered. The third paper, read 
May 20, 1914, discusses the secular variation of the 
magnetic elements in South Africa between 1900 and^ 
19x3. There are three charts showing respectively the 
mean annual changes of declination, dip, and hori- 
zontal force. Westerly declination is falling through- 
out the whole of South Africa-, the rate of fall being 
especially large — from 10' to 13' annually — along the 
east coast as far north as Mozambique. The southerly 
dip is increasing rapidly, but in this case the rate of 
I change is largest — 8' per annum — in the neighbour- 
' hood of Cape Town. Horizontal force is diminishing 
rapidly, the annual fall in Cape Colony varying from 
S$y to looy per annum. There are few parts of the 
world where so large secular changes have been 
I observed, thus magnetic observations in South Africa 
are of exceptional value. 

The London Mathematical Society has issued, with 
the assistance *of its official printer, Mr. T. T. Hcxlg- 
son, a list of suggestions for notation and printing 
of mathematical formulae, accompanied by a sample 
illustration showing the leads, spaces, and quadrats 
required in mathematical composition. Most of the 
suggestions might be summed up briefly in the 
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general statement that every symbol or sign intro- 
duced at a different level to the rest involves extra 
spacing^, although this objection does not apply to the 
use of the ordinary indices and suffixes, or to the use 
of two lines to represent fractions in a line consisting 
entirely of formulae. The use of a bar over a square 
root IS objectionable, but we would suggest that the 
proposal always to use Roman or Greek i for the root 
of — I is scarcely necessary, as the bar oan be omitted 
in this case without ambiguity. The use of fractions 
in the middle of a line of letterpress produces an un- 
sightly result. While agreeing with the suggestion 
that the small numerical fractions which are usually 
cast as single pieces of type can often be used with 
advantage, it should be noticed that “ thirds *' are not 
easy to distinguish from “eighths,** and the solidus 
dotation may often be used to overcome this difficulty. 
The avoidance of letters with bars or dots placed above 
then^ tm which much importance is attached, is a 
chaitge wffleh may often present difficulty, and it is 
^doubtful how far the proposal to substitute dashes in 
the lluxional notation will be found practical in view 
of the frequent use of dashes for other purposes. There 
is, however, no reason why the raised dots should 
not be placed after instead of over the letters, while 
inverted commas offer another new opening, hitherto 
neglected. We should like to see “cxp.“ included in 
the list of suggestions. But if writers of papers are 
sometimes to blame, printers have an awkward way of 
beginning a formula at the end of one line of letter- 
press and continuing it in the next line, even when 
the author has not done so. And we think the printers 
might at least take on themselves the responsibility 
of removing the bars over square roots. When, how- 
ever, a paper refers to the rigid dynamics of aeroplane 
motions, the number of symbols required is so great • 
that violation of every rule becomes inevitable. 

In the second part of vol. iv. of the Science Reports 
of the University of Sendai, Prof. K. Honda describes 
a balance which allows the effect of temperature on 
any chemical change involving loss of material by 
evaporation or dissociation to be followed readily. 
The beam of the balance is a silica gldss tube from 
one end of which a small platinum or magnesia vessel 
to contain the specimen is suspended, within an elec- 
trical heating coil enclosed in turn in a Dewar vacuum 
vessel. The other end of the beam is pulled down by 
a spiral spring, the pull of which can be adjusted to 
suit the specimen used. The movement of the beam 
^ is observed by means of a mirror attached to it and a 
telescope and scale, a deflection of a millimetre corre- 
sponding to about half a milligram. The temperature 
of the specimen is observed by means of a thermo 
junction, and is raised about a degree per minute. 
Curves showing the loss of water of crystallisation 
of two sulphates, the dissociation of a carbonate, and 
the chan^ of chromic oxide with temperature are 
j^iven. 

^ Red Book ” No. 198 of the British Fire Prevention 
Committee contains the report of a fire test with three 
window openings filled With wired glass. These were 
subjected to the committee's standard 60-minute test 
temperatures reaching up to 1600° F., followed by 
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the application of water under pressure. The usual 
test size of glazed panels is about 2 ft. by 2 ft., but 
one* of the panels under test in this case measured 
about 3 ft. by 2 ft. The classification of temporary 
protection (Class B) under the committee's standard 
has been accorded for this glazing to this larger size. 
Partial protection (Class A) has already been obtained 
for wired glazing by the same makers (Messrs. 
Pilkington Brothers, Ltd., St. Helens), both for regu- 
lation sizes and for a panel measuring about 4 ft. 
by I ft. In the present tests, in the case of two of 
the panels, neither Are nor water had passed through 
the glazing at the conclusion of the tost, and the 
glazing remained in position after the appli- 
cation of water. In the third panel (two 
lights) Are had not passed through the glazing, but 
on the application of water the glazing in the lower 
light was perforated at the top portion, and some 
water came through. In this case also the glazing 
was in position after the application of water. 

I Mr. James Horsfall, late chief draughtsman of 

' the Canadian Pacific Railway, suggests an improve- 

I ment in the design of locomotive coupling and con- 
necting rods. Such rods are subject to reversal of 
stresses due to the alternate push and pull, and also 
in the bending due to the action of centrifugal force. 
The effects of the latter may be reduced considerably 
by prolonging the rods beyond the pins and attaching 
balance weights to the extensions so formed. By 
suitably adjusting the proportions, the bending moment 
at the middle of the rod may be made zero, and the 
maximum bending moment oh the rod will be much 
less than in the same rod unbalanced. Mr. Horsfall 
says that, as the result of very numerous experiments 
with rods of various kinds, he is convinced that the 
best way to avoid danger from the breakage of 
coupling and connecting rods is to counterbalance 
them in the manner suggested. 

OUR ASTRONOMICAL COLUMN. 

Comet 1915^ (Mellish). — ^The discovery of a second 
comet during the present year by Mr. J. E. Mellish, 
Madison, Wis., U.S.A., was announced last Thursday 
in a telegram from Copenhagen. On September 6, at 
22h. 9*im., the comet's position was a 6h. 3o*2m., 
8 8® 50' (approx. 8® south of y Geminorum). No in- 
formation was supplied regarding the direction or rate 
of the comet’s motion, or of its magnitude. 

Saturn. — Dr. Percival Lowell, in a letter to M. 
Flammarion {L'Astronomie, August, 1915)1 describes 
observations made at Flagstaff during last spring. 
Photographs were secured on March 12, when the ring 
system was practically at maximum apparent breadth. 
Cassini’s division appeared continuous. With the 
planet thus framed in its rings a new d^ermination of 
the aplatissement has been possible, giving the value 
1/918 

Radial Velocity, Magnitude, and Spectral Type. 
•—Mr. C. D. Perrine has published {Astrophysicdl 
Journal, vol. xlh, pp. 396-99) the results of further 
analysis of the data in Campbell’s lists of radial 
velocities. .Dividing the stars into two groups acedrd- 
ing to magnitude, drawing the line at 3.0m., he finds 
a decided Increase df the mean radial velocity for the 
fainter group; 'this also holds for the stars of each 
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$pectral type separately (except only the A stars), and 
the effect appears to be more marked in the later 
types. Further, the highest ' known velocities arc 
found in the vicinity of the Milky Way. It is con- 
jectured that the effect may be due to the operation 
of a resisting medium on stellar bodies differing in 
size and density, or the closer proximity of the fainter 
stars to a “ source of general gravitational action.” In 
either case the Milky Way would be deeply concerned. 

In another note in the same journal Mr. Perrine 
analyses the spectral distribution of the stars of large 
radial velocity, finding the maximum mean values 
among the faint stars of classes F and G. 

Volcanic Dust Veils and Cumatic Variations.— 
Fluctuations in the observed intensity of the solar radia- 
tion have been interpreted during the past ten years or 
so as traceable to the screening effects of the enormous 
quantities of dust poured into the upper atmosphere 
during notable volcanic eruptions; thus it has been a 
small step to the wider hypothesis that volcanic dust 
has been a possibly important factor in the production of 
past climatic changes. This hypothesis is tested by 
Mr. Henryk .^rctowski in a paper communicated to 
the New York Academy of Sciences (Ann., Vol. xxvi.,- 
pp. 149-174, June, 1915). Previous work on tempera- 
ture records had led him to the conclusion that a 
general rise in the temperature of the atmosphere was 
probably due to an increase in the solar constant itself. 
From^ a re-examination of temperature curves, chiefly 
showing departures from monthly means, paying 
special attention to the epochs of the Krakatoa (1883) 
and Katmai (1912) eruptions, as well as the year 
1902, which was marked by intense vulcanism in both 
hemispheres, ho now concludes that the short-period 
variations of temperature have nothing in common 
with the presence or absence of volcanic dust veils, 
although minor secondary modifications of the tc'm- 
perature curve may sometimes be traced to this cause. 
He finds that the sun-spot variation docs appear to 
have an influence on atmospheric temperature, and, 
moreover, presumes, but does not explain, the exist- 
ence of a correlation between the temperature changes 
and frequency of volcanic eruptions. 

The Aurora Borealis. — ^An illustrated account was 
given in Nature, August 7, 1913, of the photographic 
observations made by Prof. Carl Stormer, in collabora- 
tion with M. • Bernt I. Birkeland, in the spring of 
1913. These observers were stationed at Bossekop 
and Store Korsnes respectively. They secured a great 
wealth of parallax materia] which, will require a long 
time for reduction. However, one-sixth having been 
finished. Prof. Stormer has published a preliminary 
report (“Terres. Mag. and Atmos. Elec.,” vol. xx.. 
No. i). Some six hundred measures of altitude have 
been worked out, most of the measured points lying 
betwq^n 90^^ and 130 km. above the earth’s surface ; 
none^come out appreciably lower than 90 km., whilst 
{he highest reaches 230, km. From a mere inspection 
of the diagram the mean height appears to be about 
lao km. ; thus the tower limit is fairly well marked. 
The spatial relations of a number of auroral curtains 
have been worked out in detail. In one cas^ this 
information has been used in conjunction with niag- 
nctograms from the Haldde Observatory, to obtain an 
idea of the nature of the aurora. The curves show' 
that the magnetic effect due to the passage of the 
particular auroral feature had components directed 
N.W. and upwards. Oh the assumption that the <ffs- 
play was caused by cmuscles travelling 

towards the nsarth, A^p&re’s rule indicates that the^ 
observed deflectkmt would .result: from the motion of ] 
particles carrying a positive charge. 
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AMERICAN HYDROIDS.^ 

. NUTTING may be congratulated on the* com- 
pletion of the . third part of his great monograph 
on American Hydrbids. He has a generous concep- 
tion of America, and includes in his list such species 
as Silicularia hemispherica from S. Tierra del ruego 
and S. repens from Kerguelen. It is therefore almost 
a monograph of the hydroids of the world, and will be 
regarded as the most important work of reference on 
the group that has yet been published. Those who are 
specially interested in Coelenterata will iprbb^bfy l>e 
gratified to find that Mr. Nutting has twen a con- 
servative attitude as regards species, and that, not- 
withstanding the many temptations to which he has 
been exposed in the course of his vast labour in this 
field, he has added very few new species to those 
alread^r recognised. It is a much easier method — ^and 
a particularly attractive one in the preparation of a 
standard treatise on systematic zoology — to makenev^ 
species when difficulties arise than to exercise the 
skill and patience that is required to place doubtful 
specimens in their proper speciflc groups, and ^e may 
regard it as a sign or Mr. Nutting’s knowledge and^ 
thoroughness that the list of species is not a longer 
one. 

The method adopted in dealing with the species is 
to select a specimen regarded by the author typical, 
to give in a footnote the locality from whitrh the speci- 
men t came, and then to describe it in detail. There 
is much to be said for this method in dealing with the 
systematics of Coelenterata, because it gives the 
systematist a fixed point, as it were, around which the 
variants may be ^grouped, but it seems to us that to 
that description of a type some statement should be 
added of the principal variations observed by the author 
in the species under consideration in order that future 
workers ^ the group may find that some of the diffi- 
culties they are sure to meet with in usin^ the mono- 
graph as a standard work of reference have been 
anticipated by a recognised authority. 

The author has evidently taken infinite pains to 
collect from all available sources specimens of 
American hydroids for study and description, and his 
reference lists at the head of each species arc extra- 
ordinarily complete and accurate. Our thanks are due 
to him for a very valuable work. , S. J. H. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The Board of Education informs us that the regu- 
lations and syllabuses which governed the examina- 
tions in science and technology held in 1915 will con- 
tinue in force for 1916. In the prefatory note to the 
volume of regulations and syllabuses for examinations 
in science and technology, 1915, the Board announced 
its intention to discontinue those examinations at a 
date to be afterwards announced. The Board now» 
gives notice that after 1916 it will no longer hold 
lower general examinations in any subjects of science 
and technology. The higher general examinations 
will for the present be continued. 

The prospectus for the forthcoming session of the 
Belfast Technical Institute has now been published. 
An interesting departure is the indication by an 
asterisk prefixed- to the name of the members of the 
^manent staff who are at present serving in the 
^Army or Navy, or *^yho are engaged on war service. 
The number of asterisks is excellent testimony to the 

1 **Aiii«rieiui.Hydroid«.’* • Pat't llL .Tha CamrAnularids and tha 
RoiinavMUdie. . Sttuthsonlan Inititiition. Special Bullatin. Pp. 136+70 
text Sgurai+a; platat. Wmahington, 1915. 
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loyalty of the staff. The prospectus follows the 
general lines of previous yeari^ and is, as usual, pro- 
rusel 5 ' illustrated. The Queen’s University of Belfast 
and the Corporation of Belfast have entered into an 
agreement whereby the Technffeat Institute is recog- 
nised as a college in which students of the Univer- 
sity may pursue a course, or part of a course, of study 
qualifying for a degree or a diploma of the Univer- 
sity. The degrees obtainable are those of bachelor, 
master^ aiKl^ doctor of science. The departments 
recognised;: those of mechanical and electrical 
engii^eiMiXi; chemical^ and textile technology, archi- 
tecture iwd naval architecture. The day technical col- 
lege has been established to provide^ instruction in the 
science and technology of mechanical and electrical 
engineering, the textile industries, and pure and 
Applied chemistry, and gives a sound training for 
youths who aim at filling positions of responsibility in 
the various industries. Belfast may be congratulated 
*upon the enterprise which has resulted in the establlsh- 
menf ol an institution in which its young citizens can 
equip themselves fully for their parts in the industrial 
life offtthe community. 

The new session of the Battersea Polytechnic opens 
on September 21, and particulars of all the courses 
and classes are given in its calendar, which is now 
available. Full day and evening courses in prepara- 
tion for the University of London intermediate and 
final degree examinations in science, engineering, and 
music have been arranged. In the day technical col- 
lege, courses are arranged in mechanical, civil, elec- 
trical, and motor engineering, architecture and build- 
ing, and chemical engineering. The training depart- 
ment of domestic science offers courses in preparation 
for the teachers’ diploma in domestic subjects. The 
department of hygiene and physiology provides com- 
plete courses in training for women sanitary inspectors 
and health visitors. Full evening coursesfare pro- 
vided in the various departments. In addition to its 
usual work, the polytechnic has adapted itself to meet 
the needs occasioned by the war, and the following 
will give some indication of what is being done : — 
Special Red Cross courses in first aid, home nursing, 
mokory, and laundrywork for women are being held. 
Belgian refugees are admitted to classes free of fee, 
and many such students have taken the motor-car 
engineering course, with a view to wa^ service in 
France or Belgium. The mechanical engineering de- 
partment is engaged in the manufacture of munitions, 
and the chemical department on the preparation of 
cliomiral substances for the Government. So far as is 
known at present 384 members of the polytechnic 
governors, staff, and students have joined the Forces, 
and at least forty-three of these hold commissions. 

The calendar for the next session, which is the 
hundr^ and twentieth, of the Royal Technical Col- 
lego, Glasgow, has reached us. It will be remem- 
perod that in i<)i3 the college was affiliated to the 
Glasgow. Candidates for fhe degree of 
11. Sr. m applied science may attend the necessary 
qualifying courses cither in the University or in the 
college, or in both. A noteworthy testimony to the 
value of the instruction given at the college is its 
recognition by various professional bodies and Govem- 
1 Thus, success in the civil engineering 

courses e^mpts from the examinations of the Instl- 
Engineers ; the college has been reebg- 
Tnf the Board of Trade as suitable for the train- 
enR^neers; the Ho(n« Secretary h'ts 
eoUeW course ol situdy ini' mininir 
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Other instances could be |g;lven. The governors of the 
college have succeeded m securing the co-operation 
of employers. The calendar contains a long list of 
firms willing to allow a selected number of their 
apprentices facilities for carrying out a scheme of 
college study conjoined with practical work; and 
many Clyde shipping companies have promised to give 
special consideration to applications for employment 
from men who have gone through the college course 
in navigation. The work of great technical colleges 
like this institution is of vital national importance, 
and it may be hoped it will receive from the State 
the recognition it deserves. 

The acting registrar of the University of Durham 
has sent us a list of the members of the staff of the 
colleges of the university now serving with H.M.^ 
Forces to supplement the lists given in Nature of 
July 15 and in other issues. The list includes fifty^five 
names, twenty of which are of members of the staff 
of the College of Medicine, Newcastle. VVe give the 
names only of members of the scientific staff on active 
service. Durham Division : — P. A. Brown, lecturer in 
economics, 2nd Lieut. 13th D.L.i. ; F. C. H. Carpenter, 
lecturer in astronomy and observer, Lieut. 8th D.L.I. 
Newcastle Division {Armstrong Colleee) : — ^J. Gal- 
lon, prize demonstrator in mining, 2nd Lieut. R.F.A. ; 
F. C. Garrett, lecturer in chemistry, Lt.-Col. N. 
Cyclists; A. A. Hall, assistant lecturer in agricultural 
chemistry, Lieut. 5th N.F. ; H. M. Hallsworth, pro- 
fessor of economics, 2nd Lieut. O.T.C. ; T. H. Have- 
lock, professor of applied mathematics and mathe- 
matical physics, 2nd Lieut. O.T.C. ; W. B. Little, in- 
structor in horticulture, 2nd Lieut. 9th D.L.L;.H. 
Morris-Aircy, lecturer in physics, Lieut. R.N.V.R. ; 
J. Morrow, lecturer in engineering, Major, O.C., 
O.T.C.; A. D. Peacock, lecturer in zoology, Sergt. 
R.A.M.C. ; J. H. Poulton, prize demonstrator in phy- 
sics, Sergt. 9th N.F.'j J. W. Ramsbottoni, lecturer in 
commercial and industrial economics, Lieut. 20th 
Manchester Regt. ; J. Small, demonstrator Tn botany, 
Corpl. R.A.M.C. ; L. A. Thonmson, lecturer in agri- 
cultural surveying, Lieut. 7th D.L.I. ; L. M. Thomp- 
son, prize demonstrator in geology, 2nd Lieut, zith 
N. Staffs. ; T. Whitehead, assistant lecturer in agri- 
cultural and forest botany, Capt. O.T.C. ; D. Woola- 
cott, lecturer in geology, 2nd Lieut. O.T.C. 

SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, September 6. — M. Camille 
Jordan in the chain-r-A. Lacroix : A new type of alka- 
line granitic rock containing a eucolite. This rock 
was found at Ampasindava (Madagascar), and belongs 
to the eudialyte-eucolite group, containing zirconia 
(16-4 per cent.), and the oxides of cerium, lanthanum, 
and didymium (22?$ per cent.).,-^J. Bonsslnesq The 
effect of a gradual contraction in a water xil&in on 
the pressure in the contracted portion. A rhathe- 
matical discussion of the Venturi effect. — Charles 
Rlchet : The stimulating action of magnesium dal^ 
on the lactic fermentation. The maximum effect 'oh 
the lactic fermentation is. produced by 12-5 gram% per 
litre of crystallised magnesium chloride, MgCla,6HaO, 
very near to the concentration of the same salt found 
by P. Delbet to exert the maximum effect on phago- 
cytosis. — Paul VulUcmin : The morphological value of 
the corona of th® Amaryllidaceae. — Pierre Dcibet and 
■ Karalanoponlo : Cytophylaxy. In the defence of the 
ganism against inlectioa the protection of the blood 
cells (cyto]7hylaxy) is at least as important as the bse 
of antiseptics, and the present paper gives an account 
of experimental studies of the action of the various* 
solutions employed in the treatment of wounds on the 
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Uving- cells of the blood, studies specially aimed at 
finding out any substance capable of increasing the 
phagocytic properties the white corpuscles. Most 
of the antiseptics iii current use reduce the phagor 
cytic power; the best results were obtained with a 
solution of magnesium chloride containing X2*i parts 
per 1000. This solution has a marked effect in in- 
creasing phagocytosis. — F. Baldet : The helicoidal fila- 
ments of the Morehouse comet (x9o8c). The electro- 
magnetic interpretation of the forms of the filaments 
leads to attributing them to jets of electrons emanat- 
ing from the nucleus and illuminating the gases of 
the tail of the comet during their passage. — M. Auric : 
A quadruple series of hexahomologic triangles. — 
Nicolas Liplue : The reduction of the perils of 
Abelian integrals and a generalisation of Abel’s 
theorem. — B. GaUtzIne ; An apparatus for the direct 
determination of accelerations. — Ed. Delorme : The liga- 
ture of the external iliac artery. — F. Bordas and S. 
Bffudre: The action of the ferments of urea in the 
destruction of organic material. 

New South Wales. 

Llnnean Society, July 28.— Mr. A. G. Hamilton, 
president, in the chair. — M. Auroutteau : Petrological 
notes. No. i — Igneous rocks and tuff from the 
Carboniferous of New South Wales. Eleven rocks are 
described from three localities in the Hunter River 
Valley. The mode of origin of the rocks described 
is not yet settled. From internal evidence, they would 
appear to be volcanic. But Prof. David has recently 
met with an ^ interesting section near Wallarobba, 
showing Martin’s Creek andesite strongly intrusive, 
as a silh into the Carboniferous sedimentary rocks; 
and he is of the opinion that sill-structure is more 
extensively developed in the Carboniferous rocks than 
has been supposed. — Dr. V, F. Brotlienif and the Rev. 
W. W. Watts: The mosses of Lord Howe Island. 
Twenty-Iwo species are described as new, as well as 
some new varieties, and many new records are given, 
some of which link up the flora of the island with 
that of the Northern Pacific. All the species recorded 
were collected by Mr. Watts in igix. — G. I. Playfair: 
Fresh-water Algae of the Lismore District; with an 
appendix on the algal fungi and Schizomycetes. This 
paper deals with the algae and algal fungi collected, 
for the most part, from lagoons, swamps, rain-water 
pools, and. roadside ditches almost entirely within the 
boundaries of the city of Lismore, during 1914. The 
fresh-water forms of "the Richmond River, at Lismore, 
were treated of in a paper published last year. The total 
number of forms recorded from the river was 305 ; the 
corresponding number of the land-forms is 308 (of 
which 207 are additional to those recorded from the 
river). As the land-forms were collected over an area 
of aboqt^two miles in diameter, the grand total, of 
512 may be regarded as indicative of a nch microflora. 
— A. A. Hamlnen : Topographical and ecological notes 
on the flora of the Blue Mountains. This paper deals 
with the range of the plants to be found on the Blue 
Mountains, in regard to elevation; and about 400 
species are listed. The area selected is that between 
the Hawkesbury-Nenean and Eskbank, a region which 
tncli«4es the highea/ and lowest elevations on the 
mountains. It is shown that Ring’s Tableland is a 
barrier, east and west, which checks or entirely pre- 
vents the ascent or descent of many species. 
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THE CITIZEN AND THE STATE. 

(1) Morals in Evolution: a'^ Comparative Study in 
Comparative Ethics, By Prof. L, T. Hob- 
house. pp, xvi + 648. Third edition. (Lon- 
don: Chapman and Hall, Ltd., 1915*) 105. 6d. 
net. 

(2) The Natural History of the State : an Introduc- 
tion to Political Science, By Prof. H. J. Ford. 
Pp. viii + 188. (Princeton : University Press ; 
London: Oxford University Press, iQisO 
45. 6d, net. 

(3) Citizens To Be : a Social Study of Health, Wis- 

dom, and Goodness, with Special Reference to 
Elementary Schools. By M. L. V. Hughes. 
Pp. xvii + 331. (London: Constable and Co., 
Ltd., 1915.) 45. 6d. net. 

^3) present world-struggle is likely to 

X have among its far-reaching results a 
modification more or less profound in our concepts 
of both the bases and the standards of civilisation, 
of morality as a whole, of the State, and of educa- 
tion. Cultural values are in the crucible. The 
German point of view in each should not be either 
ignored or over-estimated ; the German theory and 
practice of Kultur in war serves as a critical test 
^nd ordeal .for Western civilisation generally. We 
speak of German immoralism and “ Prussianism ” ; 
the Germans describe our own characteristic 
methods as hypocrisy and “muddling through.” 
Whether these distinctions, if real, arc the same 
as those between perversion and orthogenesis, 
autocracy and freedom, is an open question, but 
we can certainly learn from the enemy the lesson 
of applying science to every department of civilised 
life and organisation. And, after all, whatever | 
the ideals of a people, it is doomed to stagnation 
tVwIess its science is living, and is continuously 
informing every activity of national life. This 
may be considered an academic truism by the 
practical man, who is too often the unscientific 
man ; but a truism is none the worse for being 
academic, and-, if true, deserves a trial. The 
Germans have had the insight to try it, and they 
have had extraordinary successes therefrom. If 
these do not continue, it will be the fault, not of 
the application of science, but of German char- 
acter and circumstances. 

. Some thinkers may have noticed how German 
crimes against human and international morality, 
such as the destruction of Louvain and the sink- 
ing of. the Lusitania, have passed into somewhat 
of oblivion in the consciousness of neutral States 
and bodies, such as the U.S.A. and the Vatican, 
With a rapidity directly proportional to that of 
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the^ immediate indignation which they aroused. It 
may be argued that this phenomenon is due to 
the absence of retribution, and the argument 
would be a significant criticism of world-morality. 
Prof. Hobhouse, in the new and third edition of 
his “Morals in Evolution,” devotes some five 
pages to the question of punishment, whereas 
Prof. Westermarck, in his “Origin and Develop- 
ment of the Moral Ideas,” devoted about a quarter 
of his space to it, roughly speaking, about five 
hundred pages. The significance of this contrast 
is perhaps to be found in the fact that the outlook 
of Prof. Hobhouse is philosophical, from the con- 
cept, that of Prof. W'estermarck is from emotion. 
Of course, these views are not mutually exclu- 
sive, but most usefully mutually subservient. 
Prof. Hobhouse has practically rewritten his book, 
and has incorporated in it the investigations into 
the culture of the “simpler peoples,” carried out 
by himself and Messrs. Ginsberg and Wheeler. 
This anthropological research on statistical lines 
enormously increases the value of the book. As 
before, the author's broad outlook is eminently 
sane; if he retains any prejudice, it is Hegelian, 
but one must have an absolute of some sort. 

“That the moral standard of man is based on 
the character of man ... is a principle which 
has been little understood in modern ethics.” In 
order to see the genesis of morality the author 
.goes to instinct. Instinct “is a name for human 
character as it grows up under the conditions of 
heredity, and it is from this character, with all 
the faults and foibles along with the virtues 
thereof, that the moral judgment issues. Human 
morality is as blind and imperfect as man him- 
self.” Sympathy or desire for reciprocal benefits 
arc only small factors in the growth of morals. 
Again, though “the conception of the Good is 
the logical foundation of every rule of action . . . 
the standard of conduct may be affected by causes- 
which are not ethical in origin, though they may 
come to have ethical consequences. . . . For 
example, a magical rite may be prescribed 
as a duty because it is believed to be efficacious 
in averting a calamity to one’s self, one’s family, 
one’s society, as the case may be. If the belief 
in magic disappears, the performance of the rite 
will cease to be obligatory, although there may 
be no change in the current c )nception of the 
duties to society, family, or self.” In this con- 
nection, the author has been very successful in 
estimating the part in morality played by the body 
of tradition. 

With regard to the development of ethical con- 
ceptions, we are “constantly tempted to believe 
that • an animal is guided by clear ideas, while 
the evidence when all put together goes to prove 

w 

E 
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that it is moving towards an end without clearly 
and fully apprehending what that end is. And 
when we have once grasped the possibility of this 
pseudo-purposive action, we arc tempted to 
generalise it, and deny intelligent purpose in all 
cases.” So the primitive mind is guided by feel- 
ings and impulses which it cannot fully under- 
stand, and observers may be misled so far as to 
assert that this or that tribe is destitute of all 
conception of right and wrong. From the begin- 
ning man has been bound by moral law, and the 
author finds, throughout, ”a recurrence of the 
common features of ordinary morality, which is 
not less impressive than the variations.” Yet, 
while “ethical progress is essentially a progress in 
ethical conceptions, acting through tradition,” the 
question whether, “morally considered, the human 
breed has in fact improved ” is diflicult to settle. 
Here the researches of Freud into the nature of 
the “ unconscious mind ” would be in point, but 
“ Morals in Evolution ” is mainly a study in 
morphology. As such it is invaluable. 

(2) Hegel argued that the Stale is the realised 
ethical idea. It is interesting that Hegel com- 
menced the sequence of ideas of which Trcitschke 
was the most spectacular exponent. Prof. Ford, 
of Princeton, has made “a detailed survey of 
connections between biology and politics inferable 
from the doctrine of Darwinism.” He concludes 
that “the fundamental difference between Man 
and other mammalia is that he is distinctly a 
product of social evolution.” “Man,” as Profs. 
Geddes and Thomson have observed, “did not 
make society; society made Man”; “the indi- 
vidual,” says Prof. Baldwin, “is the result of 
refined processes of social differentiation.” Prof. 
Ford’s hook seems to be a series of lectures, 
based on appropriate quotations in biology, 
psychology, and linguistics, to contradict the 
theory of “individual evolution” so called. The 
State, as Aristotle said, is prior to the individual ; 
language and social psychoses have helped to 
make the individual mind. There is a well-defined 
series of stages in the social organic evolution; 
phylogenetic theory passes into political science. 
The evolution of the State and the evolution of 
the individual mind arc two aspects of one pro- 
cess, which starts from the human genius for 
social life. The chief interest of this view is in 
the relation between man\s biology and 
psychology, and here the advocates of what Prof. 
Ford styles “the Social Hypothesis” have to 
assume a “ psychological chasm ” between man 
and the primates. Thus, if man’s peculiar de- 
velopment of intelligence accounts for the begin- 
ings of a social evolution superior to others, and 
if his peculiar intelligence is only to be explained 
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by the action of his social evolution, there is a 
circular argument at the very starting-point of the 
hypothesis. 

(3) In his preface to Miss Hughes’s volume 
Prof. J. H. Muirhead observes that the war will, 
pass judgment on two ideals of education, which 
are intimately bound up with the theory of the 
State and with the practice of government and 
citizenship. In the one there is “the disinterested 
development of the powers of the individual, to the 
end of giving him his place in a community of 
free and equal citizens with an outlook beyond 
to a world-order of like communities.” In the 
other there is a community “ narrowed down to * 
a particular nation and state, carrying with it the 
regimentation of powers and the subordination 
will to the end of its own parliciilar purpose of 
racial predominance.” Miss Hughes argues that 
the “ root causes and the root cures of social evils 
are educational rather than economic,” and shc^ 
pleads for more of the humanist ideal in our 
educational system. Our elementary education 
has been adversely criticised ; the autluir succeeds 
in pointing out its real merits and in proving 
many good results it has had upon our citizenship. 
The problem of the school is the problem of the 
nation, as tnc Greeks realised long ago. This 
enthusiastic teacher perhaps asks too much of the' 
average mentality of the people, but npt the least 
merit of her book is the wealth of practical sug- 
gestions which deserve the attention of all in- 
terested in education, since they are evidently 
inspired by a high idealism and leased upon per- 
sonal experience. A. E. Crawley. 

I CHEMISTRY AND THE MICROSCOPE. 
Elementary Chemical Microscopy. By Prof. E. M. 

Chamot. Pp. xiii-i-410. (New York: J. 

Wiley and Sons, Inc. ; London : Chapman anjl: 

Hall, Ltd., 1915.) 12.9. 6d. net. 

T his book forms a welcome addition to the 
very restricted literature of chemical micro- 
scopy. It affords a considerable amount of in- 
! formation concerning the microscope itself, and 
its special adaptation to the purposes of the 
chemist and metallurgist. It also places at Ihe 
disposal of the chemist the data for performing a 
large number of more or less trustw-orthy micro- 
chemical reactions. One notices immediately, 
however, a singular omission, that of any repro- 
ductions of either drawings or photomicrographs 
of the crystals produced in these reactions as 
obscr\'cd under the microscope. A book on 
microchemical analysis without any indications 
other than verbal of the appearances seen under 
the microscope is surely like the play of “Ham- 
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let ” without the title-role. Considering the excel- 
lent phptomicrographical apparatus now available 
such an omission is not easy to understand. 
More than twenty years ago the reviewer prepared 
and showed to his students in the form of lantern 
slides numerous photomicrographs of the crystal- 
line products of chemical reactions. The book of 
Haushofer (which docs not appear to be men- 
tioned at all by Prof. Chamot), published so long 
ago as 1885, although faulty in many respects, 
contained a large number of reproductions of 
careful drawings of the appearances on the micro- 
.slip, and the later work of Behrens was also w^ell 
illustrated in a similar manner. 

Another defect obvious to British readers is the 
very slight mention of, or even complete omission 
of any reference to, much of the important work 
achieved by British workers in this domain, 
especially as regards instruments. For instance, 
%ic splendid crystallographic microscopes con- 
structed in London by Swift are ignored, 
although, after using almost all the Continental 
microscopes, the reviewer considers no instrument 
can compare for efTicicncy or elegance with the 
later forms of the Dick microscope as made by 
Swift. Such omissions, however, are not at all 
.uncommon in the recent books and memoirs of 
United States authors. For example. Prof. F. E. 
Wright, in a recent memoir on ‘‘A New Crystal- 
grinding Goniometer,” an instrument for prepar- 
ing accurately orientated surfaces on crystals, 
while making considerable reference to very 
inferior German apparatus, merely makes a foot- 
note reference to the refined, rigidly stable, very 
efTn'icnt, and much more complete instrument 
for this purpose constructed long ago by Messrs. 
Troiighton and Simms for the reviewer, and 
with which the thousands of section-plates 
imd prisms have been prepared for his pro- 
longed work on the sulphates and sclenates and 
numerous double salts. Perhaps the lessons of 
the war will enable our cousins in the United 
States to appreciate more fully the important 
pioneer work in science done in this country, and 
to be less ready to accept the much more widely 
advertised German work as being alone worthy 
of consideration. 

When such defects as have been referred to. 
are discounted, a very valuable aid to chemical 
microscopy will be afforded by Prof. Chamot’s 
■book. One of the most interesting chapters is 
one on ultra-microscopes. It is shown that the 
ultra-microscope renders visible particles so 
minute that their diameters may be only slightly 
greater than the half-wave-length of the light 
employed, on the principle of the “Tyndall effect,” 
t at which is evident in the dust scintillations 
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(diffractions) of a beam of light passing through 
an orifice into a darkened room. Good illustra- 
tions and explanations are given of the Colton and 
Mouton, Cardioid, and Zsigmondy ultra-micro- 
; scopes, the Jentsch ultra-condenser, and the slit 
I ultra-microscope. There is, moreover, a good 
chapter on the determination of index of refrac- 
tion by means of the microscope, and also one on 
attempts at quantitative analysis by the same 
instrument, including an account of the Barger 
method of determining molecular weights by 
micromctric measurement. 

The small amount of crystallography, .about a 
dozen pages, is lx)th antiquated and not always 
accurate; no student could possibly obtain a true 
idea of the subject without previous or further 
study. In the preface Prof. Chamot states that 
his book is intended for students who have passed 
through a course in crystallography. If there 
should be many such happy students in the United 
States they are much more fortunate than their 
British cousins. Indeed this book only adds one 
more to the many examples for Ihe very urgent 
need, both in America and in this country, for the 
provision of efficient instruction in a subject which 
is now an essential one to the correct understand- 
ing of cither chemistry, physics, metallurgy, or 
any of their many specialised ramifications. 

A. E. H. Tutton. 

MATIIFAfATICAL THEORY AND PHYSICS. 

(1) The Mathematical Analysis of Electrical and 
Optical IVavc^Motion on the Basis of MaxwelVs 
Equations. By Dr. H. Bateman. Pp. vi -f 159. 
(Cambridge : At the University Press, 1915.) 

* Price ys. 6d. net. 

(2) Homogeneous Linear Substitutions. By Prof. 
H. Hilton. Pp. 184. (Oxford : At the 
Clarendon Press, 1914.) Price 125. 6d. net. 

O RIGINAL, and in fact fundamental, work in 
mathematics proceeds very rapidly in these 
days, and in so many departments, that even the 
expert mathematician frequently complains that it 
is impossible to keep pace with any but a restricted 
field. In these circumstances, we can well imagine 
the position of the unfortunate student who wishes 
to do mathematical work of a post-graduate 
nature, and even knows where his inclinations lie, 
but is appalled by the difficulty of discovering the 
present condition of any branch of the subject. 
There is room at present for many volumes which 
shall fulfil one or more of three main functions — 
collect together the fragments of a fundamentally 
important body of theory from their hiding-places 
in periodicals and text-books on other subjects, 
give the student exhaustive references to and criti- 
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indicate the problems which are now awaiting 
solution. If only because they discharge these 
functions in two departments of mathematics 
which, in the opinion of the present writer, are 
the most difiicult of approach by the student, the 
two volumes now under review have made a most 
welcome and timely appearance. 

(1) The subject dealt with by Dr. Bateman is 
of very recent growth as such, and is of nearly 
equal interest to the pure mathematician and the 
physicist. The references to the workers in this 
department are sufficient to indicate this fact, and 
yet the author has been singularly successful in 
his effort to make the work intelligible to readers 
who lack a somewhat extended mathematical 
equipment. Several other branches of modern 
electrical theory are large enough to need a text- 
book of their own, such as the Principle of Rela- 
tivity, and these branches, already provided for, 
the author does not touch in detail. In fact, the 
scope of the work is limited to such developments 
of the elect ro-magnetic theory as arc directly con- 
cerned with the solution of the equation of wave 

motion the ^ “boundary problems’* of the 

physicist. The theories of potential problems, the 
scattering and diffraction of waves by obstacles 
of various forms, the pressure of radiation, elec- 
trical vibrations on variously shaped bodies, arc 
typical examples of problems which are admirably 
reviewed and di.scussed, not only from the strictly 
mathematical viewpoint, but with reference to 
the physical implications of the results. For ex- 
ample, such problems as the tails of comets, wire- 
less telegraphy, and the residual blue of the sky, 
come within the scope of the volume, although 
the author is sometimes compelled by considera- 
tions of space to give only the general outlines, 
with the necessary references to enable the 
reader to pursue the subject. An excellent 
account of the theory of the various mathe- 
matical functions which arc necessary is given 
when occasion arises, without, however, the exist- 
ence theorems which would render the work 
unwieldy. 

Perhaps the most interesting part of the book 
is at the end, where the question of possible 
structure in the ait her is discussed. It is sufficient 
to say that the greater part of the work is 
Dr. Bateman *s own, and the reader is assured 
of an authoritative treatment of a very fascinating 
problem. References are exhaustive throughout 
the book, which fills all the three needs specified 
in our first paragraph, 

(2) The subject of Prof. Hilton’s work has a 
more restricted appeal, and is still to a great 
extent a matter foi* the pure mathematician. But 
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tion with electrical theory, and the appeal is 
widening. Prof. Hilton has in any case rendered 
signal service by collecting together, into a con- 
nected body of attractive theory, the branch of • 
mathematics which has hitherto been most scat- 
tered, or only treated casually as a particular case 
of more general theory. He confines his treat- 
ment to those properties of substitutions which do 
not depend on “groups,” and all such properties 
which are vital to the Theory of Groups, and the 
theories of Bilinear Forms and Invariant-Factors 
receive a satisfactory and connected account in 
this volume. The discussion of substitutions the 
determinant of which does not vanish is very com- 
plete, and those with a non-zero determinant are 
sufficiently introduced to the student. Important 
applications of the work are indicated, the 
examples arc numerous, well graded, and very 
suitably selected, and there arc very few misprints.*^ 
A student who uses Prof. Hilton’s book will find 
I the subject very attractive and easy to assimilate. 
It should find a place in every college library. 

The book is issued by the Clarendon Press, and 
I Dr. Bateman’s by the Cambridge University 
I Press. Each volume maintains the best traditions 
I of the scries to which it belongs. 

1 . 

I OVR liOOKSHELF. 

I La Science Allomande, By Prof.- P. Duhem. 

! Pp. 143. (Paris; A. Hermann et Fils, 1915.) 

! PuoF. PiERRfc Ditiikm, member of the Institute, 

I has printed four lectures which he gave to stu- 
I dents at the University of Bordeaux. Their 
' general aim was to deliver the minds of his hearers 
! from subservience to German thought, and they 
I ccrtainl} make for fresh air. The first deals with 
I mathematics and philosophy, and its conclusion 
I is that an excessive fondness for deductive method 
I and a contempt for common sense have mad^ 

I intellectual Germany like the house of Chrysale, 

I whence reasoning drove forth reason. Hegel’s 
I axiom as to the identity of contradictories is com- 
I pared to that of Nicolas of Cues, often called the 
j cardinalis teutonicus^ that the maximum is always 
identical with the minimum. But this is surely 
playing to the gallery. The second lecture is de- 
I voted to the experimental sciences, and includes 
• an interesting sketch of Pasteur’s trial and error 
methods, a denunciation of Haeckel, and an assur- 
ance that Fabre’s fine work has left us with scarcely 
more than the debris of the Darwinian theory. 
The exaggeration* and misunderstanding involved 
in the last statement show us that the illustrious 
author has his obfuscating prejudices like the rest 
of us. 

I The best part of this lecture is its illustration 
of **Vesprit de finesse'* in French science. The 
third lecture is on the historical sciences, and 
is full of righteous anger. It illu.slratcs the 
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. writing* of history under the conception of 
“Deutschland iiber allcs.” And not only the 
writing of history, for it seems that German edi- 
*tions of Caesar's Commentaries have been sub- 
jected to surgical treatment to make them con- 
formable with the axiom. It is not to be supposed 
that Prof. Duhem has not respect for giants like 
Leibniz and Gauss; indeed, in the fourth lecture 
and the appendix, he gives (more philosophically 
than in the rest of the book) careful appreciation 
of the geometrical spirit which is at once the 
strength and the weakness of German science. 
Of this geometrical spirit Knglish science is all 
but destitute; its strength is in intuition. The 
characteristic French qualities arc order and clear- 
ness, and Vesprit de finesse; and each has much 
to learn from the others. 

. Mineral Resources of Minas Geraes (Brazil). By 

A. F. Calvert. Pp. xvi-l- loo + 127 plates. 

(London : E. and F. N. Spon, Ltd. ; New York : 

Spoil and Chamberlain, 1915.) Price 6 s. net. 
,_This little volume contains a eulogy of the 
mineral wealth of the famous State of Minas 
Geraes, the importance and value of which have 
long l)ccn well known to all who have studied, 
however superficially, the distribution of the 
world’s mineral resources. The author appears to 
have searched diligently all available records of 
Brazilian mining and has evidently read widely 
and extensively ; it is only a pity that he did not 
supplement his want of knowledge of technical 
•matters by getting some comf)ctent niinjng en- 
gineer to revise his proof sheets. This would 
have saved him from repeating such a foolish 
criticism as that of Sir Richard Burton upon the 
shortcomings of the Brazilian miner: — “The 
Davy and the Geordic were equally unknown to 
him," the mines referred to being gold mines ( ! ); 
it would have prevented him from pcrsislcntly 
writing “phosphorous ” instead of “pho.sphorus "; 
it v/ould have most certainly corrected his version 
of the reports of Baron von Kschwegc, from which 
it scorns that the author is unaware that the 
German equivalent of “blast furnace" is “ Hoch- 
^)fen," and that “high furnace” is a phra.se that 
conveys no meaning to the British smelter. 

Perhaps the most interesting sentence in the 
book is one in the preface, where Ihc author sum- 
marises the causes that have led to the poor 
results obtained in Brazil, as a rule, from such 
great natural resources; he enumerates them as 
follows .* — “ Liberation of the .slave workers, bad 
legislation and exorbitant taxation, lack of railway 
communication, political unrest and financial in- 
stability, and the incompetence and dishone.sty that 
have attended the exploitation of the mines and 
the management of the companies that have been 
formed to work them,” and goes on to point out 
opinion thc.se drawbacks are being 
steadily removed. Mo.st British capitalists who 
nave had experience of extensive business opera- 
tions in Brazil would be disposed to add sever?»l 
very significant items to the aboVe list, not the 
cast important of which would be the rapid 
nuctuations in the rate of exchange. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Magnetic Measurements. 

With ndenmee to the wry kindly review* in Nature 
of July 2i) of “ Electrical Instruments in Theory and 
Practice,” by Mr. U. A. OschwaUl and myself, your 
reviewer takes exception to the sugge.stion on p. 32 
and elsew’herc that “ in view of its j^rcat simplicity 
tliQ method of testing by the rnagneiometer ought to 
be more used than at present.” 

The reason urged for the rejection of magnetometer 
methods is that disturbances from neighbouring 
current-carrying conductors would render it useless, 
and presumably ballistic, or other methods should be 
u.sed instead. 

I wish to point out on behalf of Mr. Osrhw^ald and 
mysc‘lf that we did not suggest the adoption ,of 
magnetometer methods in any ha|)bazard way. Both 
of us have had considerable experience of magnetic 
w’ork, and the suggestion was made for the follow- 
ing reasons 

(1) In ballistic w*ork, if a Thomson moving needle 
galvanometer is used, ns is frequently the case, the 
same sources of error arc present. 

(2) No ballistic galvanometer can be calibrated very 
accurately at present. The values of the constant as 
determined by Mcs.srs. Hadfield and Hopkinson 
(Journal Inst. Electrical Engineers, vol. xliv,, p. 270) 
by condenser, standard field, and stc'ady dcllection, 
differ amongst themselves by about i per ec'nt. ; and 
there are generally other sources of error in mag- 

I nctic w’ork. 

I Now*, when electric light wires are laid in a build' 
ing, the flow^ and return win's are generally cIdsc 
together in casing, or iron tubing, so that the effect 
with any reasonable precautions is less than i per 
cent. Hence the method is practically equal to the 
ballistic one, so far as accuracy is concerned 

Again, for rapidly comparing specimens of iron by 
the zero method, the obj(*ction vani.shes, and there is 
! nothing to approach the magnetometer for this pur- 
\ pose. 

; In my opinion, the ballistic galvanometer is a con- 
j siderably overrated instrument for this purpose, due 
possibly to the fact that errors in its constant are 
conveniently forgotten in the ccur.se of research. 

Apart altogether from accuracy, there is the out- 
standing feature of the simple magnetometer, viz. 
that it measures directly the forces we arc dealing 
with, wdiercas the ballistic method depends on measur- 
ing another quantity altogether. I think I am not 
wrong in hoping that the magnetometer will be 
partially restored to its ancient position as the premier 
magnetic testing instrument. 

W. II. F. Murdoch. 

September 3. 

With reference to Mr. Murdoch’s letter on the 
magnetometer method of testing iron, I described 
it as an admirable method under suitable con- 
ditions. I tried the method about three years ago 
in my laboratory, which is close to a track return 
tramway line, and had great trouble with it owing 
to zero fluctuations. The same difficulty has been 
found in other laboratories close by, where instruments 
with very weak magnetic control have been set up. 
I did not take exception to the suggestion that the 
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magnetomotor iiicthod might b(* used more than it is 
at present under suitable conditions; I wished to 
direct attention to its practical limitations. 

The Rfa'iewer. 

Nodules oit the Intermediate Bladderwort. 

I RECENTLY had ail opportunity of examining living 
specimens of a very rare British plant, the inter- 
mediate bladderwort {Uiricularia intermedia)^ and 
found that the leaf-bearing stems ended in a solitary 
terminal knob or nodule, the largest being the size 
of a small ix^ppercorn. What are these knobs? 
Are they autumn plant-buds that will ultimately grow 
into plants? This seems to me a possible solution; 
but (my edition of) BiMitham <loes not mention that 
the plant propagates its<df in this way, nor are the 
knobs figured in the companion volunu* of illustrations 
by Fitch and Smith. llAROt.i) F.vans. 

Llanishen, Cardiff, September 17. 

NOTES ON STELLAR CLASSIFICATION. 
III. 

TN the year 1890 a photographic study of the 
^ spectra of stars was commenced by me at the 
Solar Physics Observatory at Kensington. The 
object of the investigation was not so much to 
make a spectroscopic survey of the stars generally 
as to examine with considerable dispersion the 
spectra of the brighter individual stars. Up to 
the end of the year 1900 there had been accumu- 
lated a large number of spectra, a catalogue of 
which was published in the year 1902. This con- 
tained 470 of the brighter stars. 

In this catalogue the stars were classified ac- 
cording to their spectra after a minute inquiry of 
the lines due to each of the chemical “elements 
involved. 

The spectra of 105 of these 470 stars were 
photographed by Dr. F. McClcan at the Cape 
Observ'^alory. 

Details of this classification were given in the 
publication above mentioned, but a brief summary 
may here be given. The stars were arranged in 
two main groups, one in which the stars were 
getting hotter (“ hotting “), and the other in which 
they were cooling. The differentiation of these 
two groups was based, not only on their chem- 
istry, but on other differences observed on the two 
arms of a “temperature curve.” 

On the temperature curve the stars increas- 
ing their temperature were located on the left- 
hand' branch or ascending arm of the curve, 
and the cooling stars on the right or descending 
arm. The stars of the highest temperature w^ere 
located at the apex of the curve. 

The two main divisions of stars, i.c, those 
getting hotter and those getting cr)lder, were each 
classified according to their chemistry and placed 
at their respective levels on each side of the tem- 
perature curve. At equal levels on each arm the 
stars were considered to be of the same tempera- 
ture, each group being designated by a name 
derived generally from that of the “type star” 
which had been selected to represent that group. 

Further experience with this method of stellar 
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classification led to the detection of criteria which 
have suggested the interpolation of additional 
groups, and those have now been embodied in the 
general scheme as given below representing the 
classification in use at present, and to it has been 
added the Harvard scheme of classification of the 
type stars employed by me. 


Harvard 

Classification 

Oa T'ec. Oil 
Oe5 

vk 

Argonian 

Alnilamian 

fiv 

\m 

)>' 

Harvard 
Clashi heat ion 

B 

B2 * 

Crucian 

(i 

Achernian 

B5 

B3 

Taurian 

Al^olian 


B8 i\c. 

Ki{;e]ian 

Markaliian 

1 A 

A 2 I*ec. 

Cyj;nian 

Sirian 1 

A 


Siriaii II 

: A5 . 

F8 Pec. I 

Polarian 

Prc>c>onian I 

• F5 

G i 

Aldehariaii U 

Trocyonian 11 

i'j 

k5 

Al(icl):iiian 1 

Arctiirian 

\ K 

Ma 

Anlaiian 

I'lsciaii 

1 N 

1 

k 

The main 

routine work 

at the Hill Observatory 

at Sidmouth, since the 

McClcan telescC;pe was 


brought into use in September, 1913, has been a 
spectroscopic survey of all stars down to the fifth 
magnitude other than those published in the 
above-mentioned catalogue; incidentally the 
spectra of a number of stars fainter than magni- 
tude five have also been photographed. 

Tliis programme of work is especially fitting for 
this observatory, because the same instrument is 
in use which Dr. Frank McClcan employed in his 
spectroscopic survey of stars equal to or brighter 
than magnitude 3‘5» the telescope having been 
presented to the observatory by his son, Frank 
Kennedy McClean. 

The McClean instrument consists of an equa- 
torially mounted twin-telescope with apertures 
of 12 and TO inches, and focal lengths of 134 and 
150 incher. respectively. The former is fitted with 
an objective prism of 12 inches aperture and 
20° angle, and is mounted in a metal frame in 
such a way that it may be moved clear of the^ 
objective. In the focal plane is placed a camera ' 
fitted with a swing back by Messrs. Hilgcr. This 
carries a plate-holder for plates 6^x4!, but an 
adapter has been inserted to carry plates 4^ x 3J 
which are in use. The dispersion on the photo- 
graphic plate between K and HjB is equal to 
28 mm. or 927 Angstrom units. 

The telescope, built by Sir Howard Grubb, bf 
Dublin, is driven by means of falling weights, and 
is fitted with electric control movements regulated 
by an electric pendulum. The governor is of the 
heavy ring pattern, and is adjusted by means of 
a cam. The declination circle is electrically 
illuminated, and viewed with the aid of one of 
two reading telescopes from the camera end. In 
addition to two finders of 4-inch and 2-inch aper- • 
ture fitted to the lo-inch tube, a 3-inch finder 
deviated to the angle of the prism has been 
specially attached to the tube of the 12-inch; this 
serves the purpose of observing the amount of 
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clock rate and for ** following ” in the case of 
photographing the spectrum ot a comet. 

In order to obtain a serviceable width and the 
necessary density to the spectra, a rate of accelera- 
tion or retardation is given to the driving clock. 
This rate depends on the magnitude of the star 
in question, its type of spectrum, and its declina- 
tion. The adjustment for rate is accomplished by 
regulating the speed of the governor ring by 
means of the cam mentioned above, the indicator 
being set to readings which have been derived 
from previous photographs. 

The McClcan telescope is mounted on three con- 
crete pillars in a building with a circular concrete- 
block wall, internal diameter of i8 ft., on which 
is a hemispherical dome made of wood and covered 
with rubberoid. The wall is double — that is, has 
an air space in order to prevent rapid changes of 
temperature of the air in the dome. The dome 
rests on iron wheels running on a circular rail 
fixed to the upper part of the wall, and is easily 
revolved by hand by means of an endless rope 
k ^oiind a grooved pulley fixed to the axis of one 
of the wheels. The shutters, also operated by 
hand, are made in two sections and run on rails 
at their upper and lower extremities ; when open, 
a clear view of the zenith is obtained. 

All the electric connections for the telescope and 
lighting purposes and for the driving-clock wire 
are led in a trough into an annexe in which are 
placed the electric pendulum, small accumulators, 
dark room, etc. 

• The building is situated on the top of Salcombe 
Hill to the cast of Sidmouth ; it is 580 ft. above 
sea-level, and commands an uninterrupted view of 
the horizon in every direction. 

Since the instrument was fir.st brought into use 
in September, 1913, the site has been found to 
have all the excellent observing conditions that 
were anticipated. 

Smoke, mist, artificial-light glare arc conspicuous 
by their absence, and on only one occasion has 
high wind in a clear sky prevented observation. 
Ihe hill-lop is often clear when the adjacent valley 
is filled with mist or cloud. Cloud on the top is 
^rare. 

The purity of the .sky on almost all occasions 
when free from clouds is extremely advantageous 
for photographic observations. At South Kensing- 
ton such clear, dark skies were extremely rare, 
and then only one or two hours in the early morn- 
mg were at all comparable with the conditions 
. f^he excellence of the atmospheric condi- 
tions is well shown by the extension of the spectra 
into the ultra-violet. A spectrogram of a Cygni 
taken with the 9-in. Henry prismatic camera shows 
the hydrogen series down to (\ 3667*8), i.e. 
twenty-three hydrogen lines on the one plate. The 
•most refrangible hydrogen line recorded in the 
South Kensington reduction of the spectrum of 
a Cygni was (^379^)* It may also be men- 
tioned that the southern stars a Columbae (dec. 
^34 8) and \ Scorpionis (dec. -37® 2^) have 
een seen with the naked eye. The steadiness 
I the image is normally greater than at South 
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Kensington, and long exposures on faint stars give 
spectra showing definition of a very satisfactory 
character. 

The working list prepared for use with the 12-in. 
McClean instrument contains all the stars of 
the Harvard revised photometry of magnitudes 
fainter than 4*0 and brighter than 5*0 to the north 
of dec. —15'^ which were not included in the 
catalogue of 470 brighter stars compiled at South 
Kensington. For these stars exposures of twenty 
minutes to one hour, according to magnitude and 
type, are usually amply sufficient to yield spectro- 
grams of suflicient width and density to exhibit 
enough detail for the purpose of classification. 
Neighbouring stars fainter even than 6*0 magni- 
tude are sometimes satisfactorily recorded. 

A catalogue of the stars the spectra of which 
have been photographed and classified since 1913 
* at the Hill Observatory has been prepared ; it con- 
tains 354 stars. The designations, positions for 
1900, magnitudes, and Harvard classification have 
been taken from the Revised Harvard^ Catalogue 
(Annals of the Astronomical Observatory of Har- 
vard College, vol. iv.). In the last column of the 
I table is given the equivalent Kensington classi- 
lication. The small letters h, c, and a indicate 
whether Ihc star is increasing its temperature 
I (hotting) (/i), decreasing its temperature (cooling) 

I (c), or at the apex (a) of the temperature curve or 
about the condition of being most hot. The letter 
(p) denotes that there is some peculiarity about the 
.spectrum. 

These small letters will save references to the 
groups in my classification in the case of those 
inquirers chiefly interested in temperatures. They 
al.so show that the Harvard classification includes 
both classes of stars under the same designation 
in the other ca.ses. 

Before the war Lieiil. Lockycr, R.N.V.R., and 
Mr. John.son and Mr. Goodson were the assistants 
engaged in photographing and classifying the 
spectra. Since Lieut. Lockycr and Mr. Johnson 
took up their military duties, their work has been 
carried on by Mr, Goodson. 

Norman Lockyek. 


TIIK ATTACKS OF BIRDS UPON FRUIT. 

U NDER the heading of “The Ravages of 
Birds “ a correspondence has arisen in the 
Times which is apt to mislead both the general 
public and fruit-growers on a subject already over- 
burdened with misrepresentation and error. 

It is suggested by one correspondent that there 
arc two simple methods for preventing the attacks 
of birds upon fruit, viz., (i) provision of drinking 
water, (ii) provision of food to entice the birds 
away from the fruit. That there may be a 
scarcity of water in some di.stricts is quite po.s- 
.sible, but at the time when the missel thrush, 
blackbird, blackcap, bullfinch, etc., attack fruit 
there is an abundance of animal food in the form, 
of insect larvae, insects, worms, slugs, snails, etc., 
in addition to wild fruits and seeds. Further, if 
a few of these fruit-eating birds are shot, and the 
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stomach contents examined, it is surprising how 
little fruit-pulp is found. Again, if blackbirds are 
kept in confinement and fed on similar ripe fruit 
very little is consumed. 

Careful observation and experiment have shown 
that in most cases where ripe fruit is attacked it is 
not due to a scarcity of food, and that very much 
more fruit is damaged than eaten. In different 
parts of the United States it has been found that 
the provision in orchards of water has consider- 
ably lessened the damage by birds to the fruit. 

Mr. G. F. Burgess, another correspondent, 
asks, “If the birds need water, why provide food? 
If it is food they want, why provide water? It 
is quite possible,” he continues, “that the birds 
acquired the ‘ fruit habit * in times of drought, but 
the habit is now so well established that the 
damage goes on in wet and dry seasons alike.” 
This brings us much nearer the actual truth. A 
supply of water may keep young birds away from 
the fruit in times of drought, but once a bird 
acquires the fruit-eating habit, experience shows 
that nothing will change it. 

ITiis change of habit in the nature of the food 
opens a big question, and one around which much 
controversial matter ranges, but where cases have 
been subjected to careful investigation by com- 
petent workers one striking fact has been brought 
out, viz., that the particular species of bird or 
birds had been allowed to increase unduly, and is 
now too plentiful. This has been proved in the 
case of the cereal-feeding habit of the rook,' and 
the fruit-eating habit of the blackbird and missel 
thrush. 

It seems surprising that, in a country where the 
question of producing the maximum amount of 
home-grown food is one of vital importance, 
so many economic problems related thereto have 
been almost entirely neglected. \Vc are offering 
protection to certain injurious wild birds and per- 
mitting other beneficial species to be wantonlv 
destroyed, with the result that food to the value 
of tens of thousands of pounds sterling is annu- 
ally destroyed. That the same thing is taking 
place in connection with our fisheries there is good 
reason to believe. 

In other countries the State has made provision 
for systematic and continued investigation on the 
subject, much to its material benefit, but as a 
writer has recently very pertinently stated, “In 
the matter of economic ornithology we in England 
are disgracefully behind the times; the Board of 
Agriculture seemingly prefers to leave this matter 
to private enterprise, or to deal with the matter 
in such a perfunctory manner as to be positively 
ridiculous, making us the laughing-stock of the 
nations.”- In the past the want of financial means 
has been the excuse, but the present apathy can 
scarcely he due to that cause, seeing the manner 
in which huge sums are being used out of the 
Development Grant for far less important pur- 
, poses. 

Walter E. Collinge. 

^ “The Krt«xl cif Some Wil«I (I.ondon, T913.) 

. 4 ««. anti A/ajf. Nat iqo8 (h. 8), vol. ii., p. 132. 
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NOTES. 

Among those who were on board the Royal Edward 
when she was torpedoed and sunk in the iEgean Sea 
was Capt. Charles Bertram Marshall. When last 
seen he was standing on the deck giving orders to 
his men to keep cool; and he seems to have died as 
he had lived, a brave, generous, and unselfish man. 
Although Capt. Marshall had no intention of devoting 
himself to purely scientific pursuits, he belonged to 
I that too rare class of medical men who, before em- 
barking upon the practice of their profession, endea- 
vour to obtain a thorough all-round training in th<^ 
ancillary sciences and experience in original research. 
In addition to the customary series of hospital appoint- 
ments, Dr. Marshall held a demonstratorship in 
anatomy in Manchester University, and carried out a 
successful investigation in reference to the movements 
of the stomach and the chemistry of the digestive 
processes, fiji* which he rec<*ived the M.D. degree 
with commendation. He was a man of exceptional 
ability and charm of character, and he gave promise 
of accomplishing much in the advancement of the, 
science of medicine. 

We regret to see the announcement tha*. Lieut. 
J. A. Dixon w’as killed at the Dardanelles on 
August 9. After a fir.st season’s work in Nubia, he 
took part in tlie cxpi'di lions sent to Abydos in Upper 
Egypt by the Egvpl Exploration Fund in the winters 
1909-10 and 1910-11, in the capacity of draughtsman 
and assistant , extavator. The illustrations of the 
volumes dealing with those expeditions are a sufficient 
testimony to the amount and quality of his work. 
His ambition, however, was to make a name for 
himself in the lield of copying in water colours the 
scenes which adorn the rock tombs of Thebes, and 
his first efforts in this direction had met with consider- 
able success. In the desert camp, where the qualities 
of a man are tried to the utmost, he was a lo'cn 
worker and a bright and frank companion, generous 
to the last degree, lie loved Egypt and everything in 
it, from the luxury of a Cairo hotel to the discomfort 
of the excavator’s camp. His treatment of natives 
was ideal : sympathetic, just and friendly, and yet 
with that background of firmness which too many*^ 
Europeans lack, but which is, in truth, the only pass- 
port to the respect and admiration of the Arab. Since 
1912 he had been connected with the expeditions of 
Mr. Wellcome in the Sudan, but there is little doubt 
that his heart was in Egypt proper, and that, had he 
lived, he would have contrived to return to his paint' 
ing among the Theban tombs, ‘ • 

Mk. Claude GrahameAViiite and Mr. Harry Harper 
contribute to the Fortnightly Review for September 
an interesting account of “ Zeppelin Airships : their 
Record in the War.” It is refreshing to find an 
article on aircraft, especially Zeppelin airships, which 
is not full of that npnsense which the present con- 
flict has inspired, in overflowing measure. A highly- 
complox technical problem such as the airship pre- 
sents is not readily made clear to the lay mind, and 
^ the authors of this article give only slight space to 
1 a discussion of technical questions of construction^ 
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‘ confining themselves to a consideration chiefly of the 
Zeppelin airship as a weapon of war. This aspect, 
while fascinating to the layman, is to the average 
technical mind much the least attractive avenue of 
speculation and inquiry, seeing that difficulties which 
can be comfortably overcome by a peace-airship are 
quite insuperable in one for use in offensive opera- 
tions. It is easy to conceive airships in the Juturc 
having sufficient strength to withstand all ordinary 
weather, but it is frankly impossible to conceive an 
airship that will stand any chance of surviving the 
anti-aircraft gunnery of the immediate future, pro- 
vided it can be seen by the gunner. For offensive 
operations of value, the airship cannot avoid being 
in sight of the ground, and consequently it will bo 
unable tp undertake such operations. All war, how- 
ever, docs not consist of fighting, and there is plenty 
of scope for the excellent qualities of lightcr-than-air 
aircraft in reconnaissance and so forth. It is a pity 
that so much ill-informed matter has been written 
about Zeppelins as aerial “Dreadnoughts” — in point 
'of fact, there is very little else they can do when 
attacked but run away. The authors of this article 
are to bo congratulated on the sane aspect of the 
case they have presented. 

During the recent meeting of the British Associa- 
tion, the. Tnemhers were invited by the Manchester 1 
Literary and Philosophical Society to visit its house I 
in George Street, Manchester. Particuhr interest is 
attached to this house, since it was for many years 
the scene of the lal)ours of John Dalton, and contains 
a mllection of his apparatus, lecture diagrams, note- 
books, and manuscripts. This collection, along with 
other treasures belonging to the society, was set out 
for exhibition, and was described to the visitors by 
Prof. W. W. Haldane Gee. The apparatus, which is 
in a remarkably good state of preservation, includes a 
valuable collection of instruments used by Dalton in 
his researches and in his lectures on chemistry, heat, 
light, sound, electricity, mechanics, meteorology, and 
astronomy. The diagrams, many of which refer to 
the atomic theory, are those used by Dalton to illus- 
tratc his lectures. They are describei by Prof. W. W. 
Haldane Gee, Dr. H. I". Coward, and Dr. Arthur 
Harden in a “Memoir” of the society. The note- 
books, manuscripts, etc., which are also described in 
the “Memoir,” show the nature and scope of Dalton’s 
lectures, and give some interesting information about 
his expenses' The Manchester Literary and Philo- 
^phical Society ds one of the oldest scientific institu- 
tions in the world, and has held its meetings in the 
house in George Street for nearly 120 years. The list 
of its past presidents includes such illustrious names 
as Jarncs Prescott Joule, John Dalton, Sir William 
Fairbairn, and Sir Henry Roscoe. The society 
possesses a very valuable library, which includes a 
collection of the publications of almost all the 
important scientific societies from their foundation. 

A TABLET was unveilcd on September 18 in Chclten- 
am College Chapel, and a iife-siase portrait by Mr. 
Hugh Riviere in the College Library, to the memory 
or Dr. E. A. Wilson, who perished with Captain Scott 
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in the Antarctic. The late Dr. Wilson w^as educated 
at Cheltenham College. 

At the sale by auction of the Amesbury Abbey 
estate on September 21, the historic monument of 
Stonehenge was purchased for 6600I. by a local land- 
owner, Mr. C. H. £. Chubb, of Bemerton Lodge, 
Salisbury. The estate came into the market in con- 
sequence of the deaths of Sir Edmund Antrobus and 
of his only son, who was killed in action last October. 
As Stonehenge is under the protection of the Ancient 
Monuments Act, no steps can be taken by the owner 
to alter or remove any parts of this remarkable relic 
of antiquity. 

According to the Morning Post correspondent at 
Christiania, a telegram from Archangel to the Foreign 
Office there states th.at the Eclipse Expedition, under 
Commander Sverdrup, has returned, and that all on 
board are safe Commander Sverdrup left Christiania 
on July 15, 1914, at the request of the Russian 
Government, with the object of seeking for traces of 
the Russian expeditions under Brusiloff and Rusanoff, 
which had been lost in the Polar regions. He 
wintered in the western portion of the Taimyr 
Peninsula, and engaged in exploration w’ork during 
the succeeding summer, but found no traces of the 
missing Russians. 

Sir Frederick Donat.dson, Chief Superintendent 
of Ordnance Factories, has been appointed to act for 
the time being as technical adviser to the Ministry 
of Munitions. In the meantime, arrangements have 
been made for Mr. V. L. Raven, chief mechanical 
engineer of the North-Eastern Railway, whose ser- 
vices have been temporarily placed at the disposal 
of the Minister of Munitions by the board of directors, 
to perform the duties of acting chief superintendent 
of the Royal Ordnance Factories, Woolwich. 

The Minister of Munitions of War, wdth the con- 
currence of the Home Secretary, has appointed a 
committee to consider and advise on questions of 
industrial fatigue, hours of labour, and other matters 
affecting the personal health and physical efticicncy of 
workers in munition factories and workshops. The 
committee is constituted as follows : — Sir George 
Newman (chairman); Sir Thomas Barlow, Bt., 
K.C.V.O., F.R.S.; G. Bcllhouse; Prof. A. E. Boycott, 
F.R.S.; J. R. Clyncs, M.P.; E. L. CoHis; Dr. W. M. 
Fletcher, F.R.S. ; P/of. Leonard E. Hill, F.R.S. ; 
Samuel Osborn, J.P., Sheffield; Miss R. E. Squire, 
and Mrs. H. J. Tennant. Mr. E. H. Pelham has been 
appointed secretary to the committee; and all com- 
munications should be addressed to him at the offices 
of the Board of Education, Whitehall, S.W. 

The nature and limitations of portable fire-extin- 
guishers were dealt with in articles in Nature of 
June 3 and July 22. Sir Edward Henry, the Com- 
missioner of Metropolitan Police, has now repeated a 
warning issued on June 28 that chemical liquid fire 
extinguishers should not be purchased without a 
written guarantee that they comply with the specifica- 
tion of the Board of Trade, Office of Works, Metro- 
politan Police, or some approved fire prevention 
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committee. Many dry powder fire extinguishers are 
much advertised. The Commissioner warns the 
public, as the result of experiments made at his 
instance, by a competent committee of experts, that 
no reliance can be placed upon such appliances for 
effectively controllings fires such as are likely to be 
caused by bombs — explosive or incendiary. The Com- 
missioner is advised as the result of these experiments 
that the provision, and prompt and intelligent use, of 
water or sand or of both in dealing with such out- 
breaks of fire is the best, simplest, and most 
economical safeguard. 

The United States National Museum, Washington, 
has recently obtained the greater part of a fine skeleton 
of Mastodon from a swampy deposit near Winamac, 
Indiana. The bones are in a good state of preserva- 
tion, and when prepared will be mounted for exhibi- 
tion. I 

The eighth number of the Bolotin of the Sociedad 
Physis of Buenos Aires, just received, eomplctes the , 
first volume of this publication. The society was 
founded in 1912 for the promotion and diffusion of 
natural science in the Argentine Republic, and has met j 
with considc'rable succc'ss. All the published papers | 
record the results of original research, and each part 
of the journal concludes with a useful scries of reviews 
and notices of writings dealing with the geology, 
botany, zoology, and anthropology of South America. 

Dr. J. W. Fewkes, of the U.S. Bureau of Ethno- 
logy, has started to continue his exploration of the 
remarkable ruins in Mesa Verde N.ational Park in 
south-west Colorado, which are believed to be the 
work of the ancestors of the modern Pueblo Indians. 
One of these constructions, known as Spruce Tree 
House, resembles a gigantic hotel built in .a cave, the 
floor of which is about 50 ft. above the bottom of the 
canyon, while the roof is 80 ft. high. In some places 
the rooms occupied three stories, and th<? building 
may have accommodated 350 persons. Cliff Palace is 
nearly three times the size of Spruce Tree House, 
and, like it, stands in a cave to which access is gained 
by steps cut in the rock and by ladders. An important 
part of this structure is a ceremonial chamber entered 
from a subterranean passage. Here it is believed that 
the tribal ceremonies were performed. These struc- 
tures, when fully excavated, will throw much light on 
the social life, religious and secular rites of this 
rema^kable people. 

We have received a copy of the Madras Agricultural 
Calendar for the year 1915-16, issued by the Madras 
Agricultural Department, which contains a scries of 
useful articles on green manuring, cotton and its 
cultivation, on various veterinary subjects, and on 
native implements and subjects of value to the small 
proprietor. The calendar portion gives information 
about cattle fairs and other matters of native interest, 
and, by way of introduction, the purpose of the 
Agricultural Department is fully explained. 

The first number of the Journal of the Botanical 
Society of South Africa has recently been published 
under, the editorship of Prof. H. H. W. Pearson, 
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hon. director, of the National Botanic Gardens^ 
Kirstenbosch. It includes a short notice of the late 
Lord de Villiers, the first president of the society, to 
whose interest and influence the establishment of the 
gardens and the founding of the society was so 
largely duo. An interesting account of former public 
and private acclimatisation and botanic gardens at 
the Cape, with an outline of the establishment in 
1913 of tho National Garden at Kirstenbosch, is also 
given. It is a matter of regret that this important 
enterprise seems likely to suffer financially owing to 
the war, just when funds are so essential for further- 
ing the initial stages of its development. It is to be 
hoped that the Botanical Society, to the assistance of 
which the new National Garden owes so much, will 
continue to bear its share in the responsibility of 
developing the Garden as generously as in the past,* 
and will be able to enlist many new members to help 
on the work. 

The Transactions of the Royal Scottish Arboricul- 
tural Society, vol. xxix., part ii. (July, 1915), contain 
several articles dealing with larch, the most interest- 
ing being an account of the first-generation hybrids 
between the Japanese and the European specibs, which 
are making astonishingly rapid growth on two estates 
in Perthshire, wheae they originated a few years ago. 
A new species, Larix olt^ensis, from eastern Asia, is 
described and figured; but it is not considered likely 
to bo of any value for economic planting. Mr. Mar- 
shall, who has extensive plantations of larch in the 
Lake district, giv(*s the results of experiments, which 
show that the wood of the Japanese larch is consider- 
ably inferior in strength to that of the European 
species, at any rate when young and of a size only big 
enough for pitprops. The Transactions contain useful 
notes on various insect and fungus pests. It is satis- 
factory to learn that new regulations of the Post- 
master-General facilitate the purchase of home-grown 
Scots pine for use as telegraph poles. 

The number of species of Ficus at present known 
from tropical Africa is 173, and the genus has recently 
been revised for the “Flora of Tropical Africa** by 
Mr. Hutchinson. Descriptions of the new species, 
illustrated in many cases by useful text figures, are 
given in Kew Bulletin No. 7, 1915. Our knowledge 
of the genus has been increased mainly owing to the 
collections made by Dr. J. Mildbraed, and to the ex- 
tensive material sent to Brussels from the Belgian 
Congo. The genus is broken up into five sub- 
genera; four of these have the bracts of the ostiole 
of the receptacle spread horizontally across the mouth, 
so that some of them are visible from the outside; 
but in the fifth subgenus, Bibracteatae, containing 73 
species, the ostiole from outside looks like a single 
porc-like slit, as all the bracts are abruptly reflexed 
and point vertically downwards into the receptacle. 
The present paper deals mainly with species belong- 
ing to this subgenus. 

“The Trees and Shrubs of the Pacific Coast’* is 
the title of an interesting paper by Mr. F. R. S. 
Balfour, printed in the Journal of the Royal Horti- 
cultural Society, vol. xli., part i., August, 1915, which 
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was delivered as a lecture before the society in April 
of this year. The paper is illustrated by a number 
of excellent reproductions of the trees and shrubs 
mentioned in their native habitats from Vancouver to 
California. The region near Mount Rainier, dis- 
covered by Vancouver in 1792, is the home of many 
fine conifers, notably Abies nohilis, Thuya gigantca, 
Douglas firs, etc., and a number of interesting shrubs, 
seeds of which were collected by Mr. Balfour. The 
Siskiyou Mountains, on the borders of S. Oregon 
and N. California, were also visited in order to sec 
that rare and interesting conifer, Picea breweriana, 
the weeping spruce, of which some excellent photo- 
graphs arc reproduced. Possibly not more than 5000 
trees of this species exist in the wild state, but it has 
now been introduced to Britain, and the young trees 
are thriving well. 'I'hc drooping branchlcts, some 
6-8 ft. long, hang down like those of the weeping 
willow. The last region described in the paper is the 
Monterey district of California, the home of those 
well-known and useful conifers Pinus insignis and 
Ciipressus macrocarpa. The latter is illustrated by 
'photographs of picturesque* old specimens. These 
trees, the native habitat of which is now a very 
restricted area, were long ago introduced to Europe, 
Chile, New Zealand, and the Caj)e, where they arc 
thriving as in their native country. 

Lignum nephriticum, the wood which, infused 
with water, yields a yellow solution possessing a re- 
markable blue fluorescences has been an object of 
interest over since it was first brought to Europe from 
Mexico, soon after the discovery of America. Robert 
Boyle made a systematic study of the solution in 1663, 
which may be regarded as the first serious investiga- 
lion of the phenomenon of fluorescence, but consider- 
able doubt has existed as to the exact scientific 
identity of the tree yielding the wood. The most 
recent contribution to the history of Lignum 
nephriticum is published in the Journal of the Wash- | 
ington Academy of Sciences (vol. v.. No. 14, August 
1915) by Mr. W. E. Saflord, He gives the name 
Kysenhardiia polystachya (Ortega), Sargent, to the 
tree, and states that its botanical identity has re- 
mained uncertain until the present time. This state- 
ment, however, is scarcely correct, since the tree was 
referred to the genus Viljorquia by Ortega, a name 
superseded by the later name of Eysenhardtia of 
Humboldt, Bonpland, and Kunth. These authors 
correctly named the plant E. amorphoides in 1823, 
and Mr. Sfifford, following Sargent, merely restores 
Ortega’s old specific name, Viborquia polystachya, 
making Eysenhardtia amorphoides a synonym of E, 
polystachya. The story of Lignum nephriticum ^ with 
an account of its remarkable properties and - its 
synonymy, was set out at some length in the Kew 
Bulletin^ 1909, pp. 293 -305, by Dr. Stapf, and Mr. 
Safford adds very little to the account there given. 
His paper is of value, however, because he reproduces 
Ortega’s original illustration of Viborquia polystachya 
and. also a photograph of specimens recently collected 
at lamaulipas, M^kico. It was owing to its ‘sup- 
posed diuretic properties that the' wood of this Icgu-. 
minous tree received the name Lignum nephriticum, 
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We learn with regret that a heavy gale which 
passed over the island of Dominica caused a con- 
siderable amount of damage to the Botanic Garden. 
About 100 trees, some of large size, were uprooted, 
and many others are reported to have had their tops 
blown off or to have been seriously damaged by the 
loss of branches. Unfortunately, a number of species 
of rare trees represented in the Garden by only a 
single specimen have been destroyed. The clearing 
of the devastated area will be a work of many weeks, 
and at least a generation must elapse before the 
Dominica Gardens can be restored to their former 
interesting and beautiful condition. Some of the lime 
estates in the island were also badly damaged, not 
only owing to the loss of crop, but also by the up- 
rooting of a considerable number of trees. 

In Bulletin No. 47, issued by the Agricultural Re- 
search Institute, Pusa, Mr. Peter Abel describes a 
tour of the sugar factories in the Bihar district of 
northern India, made at the invitation of the Indian 
Government, with the object of advising on the 
1 machinery in use and the general management of the 
I plants. Judged by the standard of the West Indies 
and America, these Indian factories are small, and run 
on such primitive lines that many of the labour-saving 
j devices generally used in the west are not applicable. 
I The approaches and exits were in most cases badly 
arranged, resulting in blocks and confusion of the 
bullock carts delivering cane. As the feeding of the 
mills is done entirely by hand a great deal of labour 
could be avoided by the use of suitable derricks for 
handling the cane, and at the same time give a more 
I regular feed to the mills. The methods of clarifica- 
tion appeared to be capable of considerable improve- 
ment, many of the appliances being defective or badly 
situated for inspection and cleaning. In most of the 
factories the evaporators and vacuum pans were 
adequate, but in only two were the crystallisers suffi- 
cient in number to ensure the maximum reduction of 
the sucrose in the molasses. Since the quality of 
sugar depends to a great extent upon clarification, 
the inefficiency of this section of the plants is respon- 
sible for the inferiority of the average product. One 
small factory, however, possessing an adequate clarify- 
ing and crystallising plant, was producing two sugars 
of excellent quality. Although the Indian factories do 
not at present obtain a satisfactory extraction, a few 
modifications and additions would enable them to 
obtain results very Iktle behind those of the best works 
in Java. 

The Carnegie Institution of Washington has just 
published Prof. E. C. Case’s fifth contribution to our 
knowledge of the vertebrate fauna of the Permo- 
Carboniferous red beds of North America (Publication 
No. 207). More than half of the work is an exhaustive 
technical description of the geological formations 
themselves in .all known regions, with numerous 
quotations from the writings of other authors. The 
second part is more general, and includes a valuable 
summary of the results of Prof. Case’s own researches. 
The vertebrate fauna is one of estuaries, swamps, 
alluvial plains, and open woodlands. Among the 
fishes, even the sharks have a fresh-water appearance. 
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All the amphibians arc of the usual Labyrinlhodont 
pattern, with a carnivorous dentition. Amoii^ the 
reptiles the teeth are more varied, but hitherto no 
form has been discovered which can bo roj:<arded as 
purely or even larj^ely herbivorous. Some species 
must have been powerful carnivores, others may have 
eaten plants mingled with a main diet of hard-shelled 
molluscs. In outward shape, according to Prof. 
Case’s numerous restorations, there is monotonous 
sameness, both among amphibians and reptiles- - 
animals with large head, short neck, ungainly trunk, 
and weak limbs. 'I'hc only notable feature is the well- 
known dorsal crest of Dimetrodon and its allies, pro- 
duced by the elongation of lh(^ neural spines of the 
backbone. During life, of course, more variety may 
have been imparted to the dilTerent forms by colora- 
tion and epidermal structures. Prof. Case concludes 
that , although the earliest of the North American 
Permo-Carboniferous reptiles are closely related to 
those found in South Africa, the evolution of the 
group was different in the two regions. In North 
America all spiicialisations seem to have been in the 
direction of higher reptiles, while in South Africa 
specialisation was clearly in the direction of mammalia. 

The fift)'-third annual report of the Government 
cinchona plantations and factory in Bengal for the 
year 19 14- 15 is a remarkably interesting document, 
and affords striking evidence of the valuable work 
unobtrusively carried on by the distinguished botanists 
who have held the post of superintendent of cinchona 
cultivation in Bengal. Between 1887 and 1892 enough 
bark was produced in the plantation at Mungpoo to 
meet the annual demand, never exceeding 4000 lb., 
for quinine. By 1905 the demand had risen to 

15.000 lb., but the annual yield from plantation bark 
never reached 9000 lb. of quinine. A new plantation 
was started at Munsong, the old one irnpi'oved, the 
factories enlarged, and a quinologist appointed, with 
the result that now the annual output of quinine has 
increased to as much as 50,000 lb. Not only has the 
quality of the trees planted been greatly improved 
and the area under cultivation enlarged, but the 
methods of extraction now employed have raised the 
average quinine percentage from 2-5 to 4-5. Since 
1905 the annual possible harvest has increased from 
about 300,000 lb. of 2 5 per cent, bark to 1,000,000 lb. 
(d 45 per cent, bark, a quantity assured for many 
years to come ; the possible annual output of the 
factory has increased from 14,000 lb. to more than 

50.000 db. of quinine, its extraction efficiency has I 
been raised from not more than 75 per cent, to 95 per 
cent, of the possible, while the manufacturing cost 
of quinine has been n'diicf'd from Rs. 9 to a little 
more than Rs. 5 per lb. Moreover, the quinine re- 
serve has risen from h'ss than 3500 lb. to more than 
i63,(X)o lb. When it is remembered that cinchona 
takes ten years to arrive at maturity, this record of 
ten years’ work must be regarded as a remarkable 
achievement. 'I'lic work of reconstruction initiated by 
Sir David Prain has been most ably carried on by 
Major tiage, his successor in office, who records his 

.indebtedness to Mr. Shaw, the Government quino- | 
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logist, and to the managers of the two plantations, 
Mr. II. P. Green and Mr. P. T. Russell, through 
whose keen interi'st and cordial co-operation the 
success of the undertaking has been rendered possible. 

I It has long been suspected that the mutarotation 
phenomena observed in freshly-prepared solutions of 
many sugars might be due, not to a direct isomeric 
change, but to changes involving the formation of one 
or more intermediate products. Direct evidence in 
favour of this view is given in a paper by Prof. Irvine 
and Miss Steele on “The Mechanism of Mutarotation 
in Aqueous Solution,” which appears in the August 
issue of the Chemical Society’s journal. The curves 
showing the changes of conductivity and of rotatory 
power in freshly-prepared aqueous solutions of tetra- 
mothylglucose arc of the usual simple form; but when 
the sugar is dissolved in aqueous boric acid the con-' 
ductivity passes through a maximum at the end of 
about two hours, whilst the rotatory power shows a 
well-marked arrest at about the same time. These 
observations indicate the formation of an intermediate 
product capable of combining with boric acid. The 
authors consider that this product is an oxonium 
hydrate. The conductivity curve gives some indication, 
how’ever, that the limit of complexity has not yet 
been reached, and that there may be two intermediate 
products instead of only one. 

Engineering for September 17 has a concluding 

I article on worm-gear in which is contained the dis- 
cussion on an important paper by Mr. F. W. Lan- 
chester, reprinted in previous articles. I'he Lanchester 
worm is of the hollow type, and very careful tests 
reveal very high and consistent efficiencies. The pre- 

I servation of the oil fdm between the surfaces in 
contact is all-important, and it is possible that the 
lilm can be kept better in place with a hollow worm 
than a parallel one. Mr. Lanchester says that for 
the purposes of discussion the surfaces in contact in 
his worm-gear may be represented by ellipses of 
elongated form. The motion is broadside, and the 
pressure is continually exerted on a region to which 
the oil had just previously been squeezed, so that the 
surface continually floated on an oil lilm instead of 
sinking through it. With light pressures this action 
is not important, but when the pressures exceeded 
half-ton to one ton per square inch th<i squeezer action 
became import ant. The gear , was applied to the 

Lanchester car in 1S97, and had been fitted to every 
Lanchester car since that date. 

The Manchester Literary and Philosophical Society 
has published a catalogue of the serial publications in 
its library. Ihe catalogue has bccxi compiled under 
the direction of the honorary librarian, Mr. C. L. 
Barnes, by the librarian, Mr. A. P. Hunt. The total 
number of current publications at present received by 
the society is 810; and these, together with a number 
of serials no longer in .progress, have all been dealt 
with. To facilitate the finding of any individual 
work, a copious index has been added, in which each 
town, institution, and title of pubM^tion is mentioned 
separately. 
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OVR ASTRONOMICAL COLUMN. 

The Supposed New Comet. — Ephemeris Circu- 
lar No, 492 of the Astroig,omische Nachrichlen con- 
tains a notice from Prof H. Kobold, Kiel, announc- 
ing that Prof. Frost has identified the supposed new 
comet discovered by Mr. J. E. Mellish on September 6 
with N.G.C. 2261. 

Star Colours. — ^'I'hcre are two methods by which 
the colours of stars are being determined : — (i) th<! 
direct method, in which a coarse objective grating is 
used, and estimates mad? of the mean effective wave- 
lengths of the light from the stars; and (2) compari- 
son of the relative intensities of two separate regions 
of the stellar spectrum. As usually effected, this is 
an indirect method, based on measures of photo- 
graphic and visual (or photovisual) magnitudes. 
Three recent coptributions from Mount Wilson 
Observatory, {Astrophy steal Journal, vol. xli.. No. 1) 
deal with this subject. In one of these Prof. E. 
Hertzsprung presents an account of his researches 
on the stars in the cluster N.G.C. 1647 by 
the .grating method used in conjunction with the 
6 o 4 n. reflector of the Mount Wilson Observatory. 
Photometric magnitudes and effective wave-lengths 
a^e given for rather more than 200 stars in the 
cluster. In the case of 44 stars, a comparison of the* 
measures of effective wave-length are compared with 
a rough classification of the spectrum. Partly from 
this paper, Mr. F. PI. Scares derives data for a com- 
parative study of colour-indices measured indirectly 
with those obtained by transforming effective wave- 
lengths. Results for 47 stars of magnitudes between 
11*5 and 15 indicate that for this interval the two 
series of colour-indices show the same increase in 
mean colour with increasing magnitude. In the re- 
.maining paper, Prof. Hertzsprung discusses the mean 
effective wave-length of a numlxT of absolutely faint 
stars. Effective wave-lengths show little change for 
stars of abs. mag. +3 and +8, the values lying 
between 4500-4^0. The suggestion is made that 
the abs. mag. +3, corresponding to a temperatu/c of 
3400® abs. for a black body the size of the sun, repre- 
sents the stage of a cooling star at which relatively 
dark solid matter begins to form on its surface. 

Raies Ultimes. — Comte A. de Gramont designates 
by this term those lines in the spectrum of an element 
which for any given source of luminescence persist 
longest as the percentage of the clement is reduced. 
They arc thus lines of maximum sensitivity. In a 
paper lately published (Ann, Chetn,, vol. iii., May- 
June, 1915) it is pointed out that the effect of reduc- 
tion of quantity of substance should not be confounded 
with diminished exposure in photographing the 
spectrum. The one operates on the spectrum, 
the ^ other acts merely on the record. The 
persistent lines are not identical in the two 
cases. It ^ appears that in general the vestigial 
spectrum is not of necessity made up of remnants 
u ^^®.®^^®tigest lines of the elements, though, in fact, 
the raies ultimes mostly seem to bo either the strongest 
or among^ the strongest lines, and they are usually 
lines which readily reverse. They bear some 
sort of relationship to the “long” lines employed by 
Sir Norman Lockyer some forty years ago as criteria 
to establish the presence of less spectroscopically con- 
spicuous elements in the sun. The paper contains 
interesting suggestions regarding the energy distribu- 
tion in line ^ s^^ctra and on the relationship between 
the rates ultimes and the point of maximum radiation. 

Early Nautical Astronomy. — An address on tTie 
oeginnings of geographical science, delivered by Sir 
v^iements R, Markham before the Royal Geographical 
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Society on June 10 last (Geographical Journal, vol. 
xlvi., No. 3, September, 1915), contains much ex- 
tremely interesting information regarding the develop- 
ment of astronomical methods, instruments and tables, 
employed in navigation during the period of revival 
of nautical adventure; the period of the first Trans- 
atlantic voyage, and the rounding of the Cane of 
Good Hope. It was, in fact, the efforts of the Portu- 
guese to open up the western coast of Africa, leading 
seamen into southern waters out of sight of the familiar 
Polaris, that necessitated the formulation of new 
methods. A mathematical Junta appointed by King 
Joao II. of Portugal (1481-95) triumph<?d over the 
difliculties. It now appears that a Jewish royal 
physician was the leading spirit of the commission, 
and it was a friend of his, Abraham Zacuto, pro- 
fessor of astronomy at Salamanca, who had ready at 
hand the requisite tables giving the sun’s declination. 
Lack of space forbids further description here. The 
lecturer drew largely on the researches of Senhor 
Joaquim Bensaude, in particular on the latter’s work 
“ L’Astronomie nautique au Portugal I’^poque 
des grandes d 4 couvertcs,*’ Bern, 1912. 

Approximate Determination of Planetary Longi- 
tude. — In Knowledge (August) Prof. Herbert Chatley 
gives a simplified method of calculating planctaiy 
longitudes for elliptic orbits without employing intri- 
cate mathematics. The method depends on the 
assumption, apparently very nearly true, that the 
difference between uniform circular motion and 
elliptic is harmonic. It is claimed that the method 
is capable of giving results to within a few minutes 
of arc. 

THE CANADIAN ARCTIC EXPEDITION. 

lyrR. VILJALMUR STEFANSSON, the Canadian 

Arctic explorer, whose unexpected safety is 
announced, contributes his personal narrative of the 
expedition to Monday’s Daily Chronicle, He left Alaska 
in July, 1913, for the Beaufort ,Sca. Bases were also 
to be established on Prince Albert Sound and Patrick 
Island. Mr. Stefansson was accompanied by Dr. 
Forbes Mackay and Mr. James Murray, of Shackle- 
ton’s first Antarctic expedition; M. Henri Beuchat, a 
French anthropologist, who was to study the Eskimo 
of Bank Land; Mr. W. L. McKinlay and others. 
Captain Bartlett, of Peary’s North Pole expedition, 
was in charge of the Karluk, the main ship of the 
expedition. Whether or not the Karluk could reach 
Patrick Island and penetrate the Beaufort Sea de- 
pended on the prevailing winds. With a persistence 
of easterlies, which Stefansson hoped for, this would 
be possible, but otherwise he realised that his plans 
must be modified. 

Early in August, 1913, the Karluk \vas beset in 
the ice in 147® W., fifleen miles off the shore. In the 
belief that tho ship was firmly frozen in, Stefansson, 
with throe companions, went ashore to hunt towards 
the end of September. During their absence a strong 
north-easterly gale broke up the ice and carried the 
ship away to the \vest. Passing near the coast firmly 
beset in the ice the Karluk was I'arried northwestward 
to 73® N. 162® W. on November it. Her drift then 
changed to south-w^est, and by the end of the year 
she was sixty miles north-east of Herald Island. Two 
weeks later the ship w\'is crushed and sank, but not 
before a quantity of stores had been placed on the 
ice. . Herald Island could not be approached on 
account of open water, so tracks were made success^ 
fully for Wrangell Island. A party of eight, however, 
including Dr. Mackav, Mr. Murray, and M. Beuchat, 
who had left the Karluk earlier in an attempt to reach 
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Herald Island, failed to turn up. Captain Bartlett 
crossed Loiifif Sound and with great diflhculty reached 
the Alaskan coast, which he followed eastward to 
Emma Harbour, whence a whaler took him to St. 
Michael. From there a relief ship set out to Wrangell 
Island and brought back the remaining survivors of 
the Karluk. Three of the parly had died on the 
island, and later search failed to reveal any trace of 
Dr. Mackay and his party, all of whom probably 
perished by falling through the ice. 

Meanwhile Stefansson had attempted to retrieve the 
fortunes of the expedition. After a winter in the 
Mackenzie delta (1913-14), he set out northward over 
the ice with seven companions, stfirting from Martin 
Point, 140° W., on March 22, 1914. Three weeks 
later the supporting party turned back, bringing news 
that Stefansson meant to continue northward for at 
least another fifteen days. A small vessel, the Polar 
Bear, searched for them along the coast of Banks 
Land last year, but found no trace, and it was gener- 
ally supposed that Stefansson and his party had 
perished until the news came last week. Travelling 
over the ice, and often drifting with it, the party 
reached 73® N., 140® W. Stefansson then decided to 
turn eastward, and ninety days after 
leaving Cape Martin landed on 
Banks Island, thirty miles south of 
Cape Alfred. From there he went 
south to Cape Kellat and met his 
supply ship. In the winter a four- 
hundred mile sledge journey to 
Victoria Island failed to reveal 
Eskimo. In February this year 
Stefansson, with thr<^ companions, 
set out northward vid Cape Alfred 
to Patrick Island, and up its eastern 
side to Capo McClintock. To the 
north-cast they discovered an exten- 
sive new land rising to a height of 
2000 ft. The return journey was 
along the west coast of Melville 
Island, across McClure Strait, to 
the Bay of Mercy, and thence across 
Banks Island to Cape Kellat. From 
there Stefansson reached Herschrll 
Island in the Polar Bear. Through- 
out his travels he lived chiefly on 
caribou, bears and seals, and 
suffered no want. He has since 
returned to Banks Island, and 
next year intends to explore his new land, and to 
make a journey over the Beaufort Sea. Surveys were 
made of the lands visited, and the work of Sir Robert 
McClure- amplified and extended. R. N. R. B. 

THE STANDARDS AND FUNCTIONS OF 
MUSEUMS. 

/^UR forefathers regarded museums simply as store- 
houses for freakish, reminiscent, or merely 
curious objects, and as the place in which to deposit 
the various oddments presented by travellers abroad. 
There was no “ purpose ” in the display of the objects 
exhibited, other than that of perchance amusing stray 
visitors. So far as this country is concerned, the new 
era of museum management began with the founda- 
tion of the British Museum at Bloomsbury, when the 
first attempt was made to eliminate the purely “ show- 
man” element and substitute meaning and purpose in 
the arrangement of its contents. As compared with 
the Continental museums, it stands easily first in the 
character of its endeavours to interest, as well as 
instruct, the public. But in this we have serious 
rivals in the museum's of the United States, as may 
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be gathered from the forty-sixth annual report of the 
American Museum of Natural History. In this, and 
other similar institutions in America, huge sums are 
spent on large groups of mammals and birds mounted 
to reproduce the exact environment in which such 
animals lived. And this illusion is further heightened 
by skilfully painted backgrounds, executed by artists 
who accompany the collectors in order that they may 
reproduce the actual environment in which the speci- 
mens lived. This, however, is but an extension of the 
methods of exhibition introduced by the British 
Museum many years ago. 

In exhibitions designed primarily to instruct rather 
than to amuse, it is an open question whether our 
rivals ;ire not over-reaching their ideals — at any rate, 
in so far as the work of a natural history museum 
is concerned. Mineralogy, for example, no doubt 
must find a place here, but large models of a copper 
mine, such as that reproduced here, and the method 
of raising ore, would seem to have a more appropriate 
place in a museum of technology. 

The students* collections of such museums must 
cither be of insignificant proportions, or the staff must 
be much larger than that attached to museums in 



Copper Queen Mine Model, Department of Geology and Invertebrate Palaeontology. The American 
Mu>cum of Natural Huslory. 

Great Britain, otherwise the curatorial work in con- 
nection therewith would make it impossible for tha^ 
staff to devote so large a portion of their time to work^ 
which is done, indifferently well, it is true, in this 
country, under the auspices of the Board of Education, 
as “Nature-study.” That this should be so is unfor- 
tunate, for, as a means of awakening the intelligence 
and powers of observation, there is no more efficient 
aid than the study of natural history, using this term 
in its widest sense. ^ 

In addition to lectures to children and teachers, 
special rooms are set apart in American museums ' for 
children’s collections, while this work is supplemented 
by travelling museums sent round from school to 
school by means of motor-vans. Something of this 
kind could well be -imitated in this country. 

The department of public health in the American 
Museum of Natural History answers to no more than 
one aspect of the department of economic zoology of 
the British Musfeum of Natural . History — that which 
concerns the organisms injurious to man — for no 
attempt seems to have been made to bring together 
a collection of domesticated animals. On the other 
hand, our rivals arc ahead of .us in having instituted 
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an exhibition of living bacteria such as more or less 
affect the well-being of the human race. 

It is to be hoped that this report will be widely read 
in this country by all who are concerned with the 
management of museums, for it is full of most valu- 
able information, and it is becoming increasingly clear 
that the museum is becoming more and more a factor 
in the well-being of the community. W. P. P. 

forthcoming books of science. 

ANTIlROrOLOGY AND ARCIL-liOLOGY. 

A. Brown and Son, Ltd. — Early Staffordshire Pot- 
tery, being an illustrated description, by C. Earle, of 
the Earle Collection, dt^posiled in the Municipal 
Museum, Hull, with a preface by F. Falkner, and an 
introductory chapter on The Evolution of the Potter’s 
Art, by T. Sheppard. Cambridge University Press. — 
The Northern Bantu : An Account of some Central 
African Tribes of the Uganda Protectorate, Rev. J. 
Roscoe (Cambridge Archajological and Ethnological 
Series). Duckworth and Co. — ^Where Animals Talk : 
Folk Talcs of West Africa, Rev. R. H. Nassau. 
.Seeley, Service and Co., Ltd. — Prehistoric Man .and 
His Story, Prof. G. F. Scott Elliot, illustrated. Mac- 
miiXan and Co., Ltd. — An Untamed Territory : The 
Northern Territory of Australia, Elsie R. Masson, 
illustrated; The S.P.C.K. — ^I'he Language Families of 
Africa, A. Werner ; The Red Indians of Canada, Rev. 
J. Hines, illustrated. Williams and Nor gate. — ^The 
Antiquity of Man, Prof. A. Keith, illustrated. 

Biology. 

F, Alcan (Paris). — L ’Evolution des Plantes, N. 
Bernard, John Bale, Ltd. — Les Plantes Tropicales, 
P. de Sornay, translated; Rubber Industry of the 
Amazon, J. F. Woodroffe; Guide to Cocoanut Plant- 
ing, R. \V. Munro and L. C. Brown ; Braun’s Anirnal 
Para'^.ites : brought up to date, mostly rewritten, with 
numerous additions and fresh illustrations, by Prof. 
Stephens and Dr. H. B. Fantham, edited by F. V. 
Theobald. Cambridge University Press. — Botany : A 
Text-Book for Senior Students, D. Thoday; Mimicry 
in Butterflies, Prof. R. C. Punnett. Ca.ssell and Co., 
Ltd. — The Greenhouse : Its Flowers and Management, 
H. H. Thomas'; Bulb Growing for Amateurs, H. TI. 
Thomas. Dulau and Cq.. Ltd. — ^The Flowering Plants 
of Africa, F. Thornier, illustrated. Duckworth and 
Co . — Birds and. Man, W. H. Hudson, new edition. 
H. Holt and Co. (New York). — Mechanism of Men- 

■ dclian Heredity, T. H. Morgan and others. Long- 
mans and Co . — British Birds, written and illustrated 
by A. Thorburn, vols. ii., iii., and iv. Methuen and 
Co., Ltd. — How to Know the Ferns, S. L. Bastin, 
illustrated; British Insects and How to Know Them, 
H. Bastin, illustrated. L. Reeve and^ Co., Ltd. — 
Transactions of the London Natural History Society 
for the Year 1914. Whittaker and Co. — Recent 
Researches in Plant Physiology, Dr. W. R. G. Atkins. 

Chemistry. 

G. Bell and Sons, Ltd. — Quantitative Laws in Efio- 
logical Chemistry; Dr. Svante Arrhenius. C. Griffin 
and Co., Ltd. — ^Text-Book of Inorganic Chemistry, 
edited by Dr. J. Newton Friend; The Alkali Metals 
and their Congeners (Group 1. of the Periodic Table), 
Gr. A. J. Walker; The Alkaline Earth Metals and 
their Associates (Group II. of the Periodic Table),Dr. 

H. V. A. Briscoe and E. Sinkinson; Aluminium and 
its Congeners, including the Rare Earth Metals (Group 
in. of the Periodic Table), H. F., V. Little; Carbon 
and its Allies (Group IV. of the Periodic T.able), Dr. 
R* M. Caven; Nitrogen and its Congeners (Group V. 
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of the Periodic Table), Dr. J. C. Withers and H. F. V. 
Little; Sulphur and its Congeners (Group VI. of the 
Periodic Table), Dr. Douglas F. Twiss and A. V. 
Eldridge; The Halogens and their Allies (Group VI 1. 
of the Periodic Table), Dr. G. Martin and E. A. Dan- 
caster; Iron and the Transitional Elements (Group 
VIII. of the Periodic Table), Dr. J. N. Friend and Dr. 
W. E. S. Turner; The Manufacture of Ink ; The Pro- 
duction and Properties of Printing, Writing, and 
Copying Inks, C. A. Mitchell and T. C. Hepworth, 
now edition, illustmted. Gurney and Jackson . — ^The 
Manufacture of Sulphuric Acid and Alkali, vol. iv., 
containing Klcctrolytical Methods, Prof. G. Lunge; 
Coal Tar and Ammonia, Prof. Lungo and Dr. J. 
Kraemcr, new edition. Longmans and Co. — Chem- 
istry, First Stage, F. P. Armitage. Methuen and 
Co.. Ltd. — A Senior Experimental Chemistry, Drs. 
A. E. Dunstan and F. B. Thole. John Wiley and 
Sons, Inc. (New York). — Quantitative Chemical 
Analysis, Prof. F. A. Gooch ; The Microscopy of 
Vegetable Foods, Dr. A. L. Winton, new edition. 
Williams and Nor gate. — ^The British Coal-Tar Indus- 
try : its Origin, Development, and Decline, edited by 
Prof. W. M. Gardner, illustrated. 

Engineering. 

Chapman and Hall, Lid. — ^The Strength of Mate- 
rials : A Text-Book for Engineers and Architects, 
E. S. Andrews, illustrated. Constable and Co., Ltd . — 
Overhead Transmission Lines and Distributing Cir- 
cuits, F. Kapper, translated by P. R. Friedlaender, 
illustrated ; Oil Fuel Equipment for Locomotives, A. H. 
Gibbings, illustrated; Practical Design of Steel Framed 
Sheds, A. S. Spencer, illustrated; Continuous Current 
Engineering, Dr. A. Hay, new edition, illustrated. 
C. Griffin and Co., Ltd. — Land and Marine Diesel 
Engines, Prof. Supino, translated by Engr.-Commdr. 
A. G. Bremner and J. Richardson, illustrated; Centri- 
fugal Pumps, E. W. Sargeant, illustrated. Scott, 
Greenwood and Son. — Portland Cement : Its Proper- 
ties and Manufacture, P. C. H. West; Design of 
Machine Tools, G. W. Burley; Bridge Foundations, 
W. Burnside; C.alciilations for a Steel Frame Build- 
ing, W. C. Cocking; Gear Cutting, G. T. White; 
Moving Loads by Inlluenco Lines and Other Methods, 
E. II. Sprague; 1'he Stability of Arches, E. H. 
Sprague; Drawing Office Practice, W. Clegg; Esti- 
mating Steelwork for Buildings, S. Bylander and 
P. F. Glecd; The Theory of the Centrifugal and 
Turbo Pump, J, W. Cameron; Strength of ships, J. B. 
Thomas; The Thrust of Earthwork and the Design 
of Retaining Walls, E. H. Sprague. The University 
Tutorial Press, Ltd. A First Course in Engineering 
Science, P. J. Haler and A. II. Stuart. * Whittaker 
and Co. — High Speed Internal Combustion Engines, 
W. E. Domrnett; Gas and Petroleum Engines, H. 
Garrard. John Wile^y and Sons, Inc. (New York). — 
Elements of Highway Engineering, Prof.* A. H. 
Blanchard ; Elements of Railroad Track and Construe- 
tion, Prof. W. L. Wilson, new edition ; Field Engineer- 
ing, W. H. Searles and Prof. H. C. Ives, new edition, 

2 vols. ; Graphics and Structural Design, Prof. H. D. 
Hess, new edition ; Theory and Practice of Modern 
Framed Structures, part 3, Design, J. B. Johnson, 
C. W. Bryan, and F. E. Turneaure, new edition; 
Elements of Refrigeration, Prof. A. M. Greene, jun.; 
Engineering Thermodynamics, Prof. J. A. Moyer and 
J. P. Calderwood; Mechanical Equipment of Build- 
ings, Profs. L. Harding and A. C. Willard; 
Mechanical Engineers’ Pocket Book, Dr. W. Kent, 
new edition; Steam Boiler Economy, Dr. W. Kent, 
new edition ; Alternating Current Electricity and its 
Applications to Industry, W. H. Timbie and Prof. ' 
H. H. Higbie, second course. 
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Geography and Travel. 

F. Alcan (Paris), — G<5ograpliie des Cours Compl4- 
mcntaires et du Brevet dl^mentaire, Prof. J. Ffevre and 
Prof. II. Hauser, illustrated. A, and C. Black, Lid, 
Some Frontiers of To-morrow : An Aspiration for 
Europe, Prof. L. W. Lyde; Commercial Geography, 
A. L. Curr, illustrated; Beginners’ Regional Geo- 
graphy: Asia; the British Isles; the Americas; J. H. 
Reynolds, illustrated. Constable and Co,, Ltd , — 
Geographical Aspects of Balkan Probh'ins, Dr. M. I. 
Newbigin, illustrated. Macmillan and Co,, Ltd,— 
The Ibex of Sha-Ping, and other Himalayan Studies, 
Lieut. L. B. Rundall, illustrated. Methuen and Co,, 
Ltd, — On Alpine Heights and British Crags, G. D. 
Abraham, illustrated. John Murray. — Ilunting 
Pygmies, Dr. W. E. Geil, illustrated. .Seeley, 5cr- 
vice and Co,, Ltd, — A Naturalist in Madagascar : the 
record of over fifty years* intimate intercourse with 
the natives of Madagascar, and the result of observa- 
tions of the animal and vegetable life of the island. 
Dr. J. Sibree, illustrated. 

Geology. 

H, Holt and Co, (New York). — Metamorphic 
Geology, C. K. Leith and W. J. Mead. T. Murhy 
and Co, — Rutley’s Elements of Mineralogy, H. H. 
Read, new edition, revised, illustrated. John Wiley 
and Sons, Inc, (New York), — Microscopical Deter- 
mination of the Opaque Minerals ; An Aid to the 
Study of Ores, Dr. J. Murdock; Principles of Oil and 
Gas Production, Prof. R. H. Johnson and L. G. 
Huntley; The System of Mineralogy of J. D. Dana, 
Prof. W. E. Ford, third appendix to the sixth edition ; 
Text Book on Geology, Prof, L. V. Pirsson and C. 
Schuchert. 

Mathematical and Physical Sciences. 

F. Alcan (Paris), — Le Radium, Prof. F. Soddy, 
traduit de Panglais, A. Lepage; Cours d’Alg^bre et 
d’Analyse, Prof. C. Michel; Cours d’Alg^brc, Prof. 
Girod, 2 vols. Cambridge University Press, — Sir George 
Darwin’s Collected Papers, vol. v., with Memoirs; 
An Introduction to Applied Mechanics, E. S. Andrews, 
illustrated (Cambridge Technical Scries) ; Modern 
Analysis, Prof. E. T. Whittaker, new edition, in 
which the author has secured the collaboration of 

G. N. Watson ; Spectroscopic Papers : Collected re- 
prints of investigations which have already appeared 
in the Transactions of the Royal Society and else- 
where, Dr. Liveing and Sir James Dewar; Euclid’s 
Book on the Division of Figures, Prof. R. C. Archi- 
bald. IF. and R. Chambers, Ltd, — Five-Figure 
Mathematical Tables, E. Chappell. Chapman and 
Hall, Ltd, — Arithmetic for Engineers, C. B. Clapham ; 
Mathematics for Engineers, W. N. Rose. Constable 
and Co., Ltd, — Atoms, J. Perrin, translated by D. LI. 
Hanimi^, illustrated. C, Griffin and .Sons, Ltd,-- 
,Soun4.: Being vol. ii. of A Text-Book of Physics, 
Dr. J. H. Poynting and Sir J. J. Thomson, new 
edition. Longmans and Co, — An Introduction to the 
Mechanics of Fluids, Prof. E. H. Barton ; Stars of 
the Southern Skies, M. A. Orr (Mrs. John Evershed). 
The Open Court Company, — Dr. Morgan’s Budget of 
Paradoxes, edited by Prof. D. E. Smith, 2 vols. ; I'he 
Principles of Mechanics with Newton and his Con- 
temporaries, P. E. B. Jourdain. Seeley, Service and 
Co,, TJd, — The Stars and their Mysteries, C. R. Gib- 
son, illustrated. The S.P,C.K. — A Voyage Through 
.Space : Lectures, much expanded, delivered at the 
Hoyal Institution, Cnristmas, 1013, Prof. H. H. 
Turner, illustrated. The University Tutorial Press, 
Ltd, — Rural Arithmetic, A. G. Ruston; Higher Text- 
Book of Magnetism and Electricity, R. W. Hutchin- 
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son. Whittaker and Co, — ^Telegraphy, T. E. Herbert; 
Practical Exercises in Magnetism and Electricity, Dr. 
J. R. Ashworth. John Wiley and Sons, Inc, (New 
York), — ^Analytic Geometry, Prof. H. B. Philips; 
Diophantinc Analysis, Prof. R. D. Carmichael ; 
Mathematical Tables for Classroom Use, M. Merri- 
man ; Theory and Application of Finite Groups, Profs. 

H. F. Blickfcldt, G. A. Miller, and L. E. Dickson. 

Medical Science. 

G, Bell and Sons, Ltd. — Radium, X-Rays and the 
Living Cell, with Physical Introduction, II. A. Col- 
well and Dr. S. Russ, illustrated; Tuberculosis: A 
General Account of the Disease, its Treatment, and 
Prevention, Dr. A. J. Jex-Blake. A. and C. Black, 
Ltd, — The Structure of the Fowl, Dr. O. C. 
Bradley, illustrated ; 'Fhc Pocket Prescriber, Dr. 
J. Burnet, illustrated. Cassell and Co., Ltd , — 
Personal Hygiene for Boys, Dr. L. Anderson ; 
Serums, Vaccines, and Toxins in Treatment and 
Diagnosis, Dr. W. C. Bosanquet and Dr. J. W. H. 
Eyre, new edition, illustrated; Diseases of the Nose 
and Throat, comprising Affections of the Trachea and 
Gisophagus, Sir St. Clair Thomson, new edition, illus- 
trated; Disease of tho Nervous System, Dr. H. C. 
Thomson, new edition, illustrated. J. and A. 
Churchill, — -A Text-book of Surgery, R. Warren, 
illustrated; Tho Primary Lung Focus in Tuberculosis 
in Children, Dr. A. Ghon, translated by Dr. D. Barty 
King, illustrated; Catalysis and its Industrial Appli- 
cations, E. Jobling, illustrated; The Operations of 
.Surgery, W. H. A. Jacobson, new edition, revised by 
R. P. Rowlands and P. Turner. H. K. Lewis and 
Co., Ltd. — Mentally Deficient Children : their Treat- 
ment and Training, Drs. G. E. Shuttleworth and 
W. A. Potts, neV edition; Heart Sounds and Mur- 
murs ; their Causation and Differentiation, Dr. E. M. 
Brockbank, new edition. Longmans and Co, — Principles 
of General Physiology, Prof. W. M. Bayliss, illustrated. 
Methuen and Co,, Ltd, — Mind Cures, G. Rhodes; The 
Care of the Teeth, A. T. Pitts; The Eyes of Our 
Children, N. B. Harman; The Care of the Body, 
Dr. F. Cavanagh; The Prevention of the Common 
Cold, Dr. O. K. Williamson; The Hygiene of the 
Skin, Dr. G. Pernet; The Health of a Woman, Dr. 

H. J. F. Simson ; How to Live Long, W. Carr. John 
Murray. — Rural Sanitation in the Tropics : From 
Notes and Observations on the Malay Peninsula, in 
Panama and other Lands, Dr. M. Watson, illustrated; 
A Handbook of Physiology, Prof. W. D. Halliburton, 
new edition, illustrated. 

Metallurgy. 

C. Griffin and Co,, Ltd. — Researches on Special 
Steels, Sir R. Hadfield, illustrated; The Metallurgy 
of Steel, F. W. Harbord and J. W. Ilall, new edition, 
2 vols., illustrated; The Physico-Chemical Properties 
of Steel, Prof. C. A. Edwards; The Metallurgy of 
Iron, Prof. T. Turner, new edition, illustrated; The 
Valucof Science in Smithy and Forge, Dr. W. H. Cath*. 
cart, edited by Dr. J. E. Stead; The Gold Deposits 
of the Rand, C. B. I lor wood, illustrated; Metallurgical 
Analysis and Assaying : A Three-Years’ Course for 
Students of Schools of Mines, W. A. Macleod and C. 
Walker. 

Technology. 

Cas.sell and Co., Ltd. — Model Engineering, H. 
Greenly; Furniture Making, R. S. Bowers and other 
designer-craftsmen; The Cinematograph Book, edited* 
by B. E. Jones; Toy Making. Constable and •Co., 
Ltd. — Mechanical Technology, Prof. G. F. Charnock, 
illustrated. ^"The Electrician" Printing and Publish^ 
ing Co., Ltd. — ^The Manufacture of Electric Arc 
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Carbons; Theory of the Submarine Telegraph Cable, 
Dr. H. W. Malcolm; Wireless Telegraphy and Tele- 
phony, .Dr. W. H. Eccles; Electric Switch and Con- 
trolling Gear, Dr. C. C. Garrard; The Electrical 
Laboratory and Testing Room, vols. i. and ii., Dr. 
J. A. Fleming; Primary Batteries: their Construction 
and Use, VV. R. Cooper, new edition; The 
Localisation of Faults in Electric Light Mains, 
F. C. Raphael, new edition. C. Criffin and 
Co., /-fd. — Refractory Materials : their Manu- 
facture and Uses, A. B. Scarle, illustrated; 
Vinegar : its Manufacture and Examination, C. A. 
Mitchell, illustrated ; The Construction of Dams 
(Earthen and Masonry), Prof. E. R. Matthews, illus- 
trated; Briquetting: Coal, Shale, Ores, Metal Swarf, 
etc., G. Franke, transl.atcd and edited by F. Lants- 
berry, 2 vols.; Autogenous Welding, R. Granjon and 
P. Rosemberg, translated by D. Richardson, new 
edition. H. Holt and Co, (New York). — Commerce 
and Industry, J. R. Smith. John Wiley and Sons, 
Inc, (New 1/ork). — Decorative Design : A Text-Book 
of Practical Method, J. C. Chase; Mechanical Draft- 
ing, C. B. Howe. 

Miscellaneous. 

^ George Allen and Unwin, Lid. — The Great 
Problems, Prof. B. Varisco, translated by Prof. R. C. 
Lodge; Know Thyself, Prof. B. Varisco, translated 
by Dr. G. Salvador!. Duckworlh and Co. — Founda- 
tions of Normal and Abnormal Psychology, Dr. B. 
Sidis; Child Training, C. V. Hillycr, illustrated. 
Wells Gardner, Dalton and Co., Ltd. — Story Lives of 
Men of Science, F. J. Rowbotham. C. Griffin and 
Co., Lfd.~ Practical Surveying and Field-Work, in- 
cluding the Mechanical Forms of Office Calculations, 

. with Examples, completely worked out, V. G. Salmon ; 
Practical Hydraulics for Mining Students, Prof. J. Park, 
illustrated; Theodolite Surveying, Prof. J. Park, new 
edition, illustrated; An Enquiry into the Statistics of 
Deaths from Violence and Unnatural Causes in the 
United Kingdom : with Special Reference to Deaths 
from Starvation, Overlying of Infants, Burning, Ad- 
ministration of Anaesthetics, and Poisoning, Dr. W. A. 
Brend. Longmans and Co. — What Should I Believe? 
An Inquiry into the Nature, Grounds and Value of 
Science, Society, Morals, and Religion, Prof. G. T. 
Ladd. Macmillan and Co., Ltd. — Second Thoughts 
of an Economist, the late Prof. W. Smart; An Intro- 
duction to Ethics for Training Colleges, G. A. John- 
ston ; Mind in Evolution, L. T. Hobhouse, new edition. 
Methuen and Co., Ltd. — Government by Natural 
^Selection, II. Taylor. G. P. Ptitnani*s Sons. — Social 
Progress and the' Darwinian Theory, Dr. G. W. Nas- 
myth; Darwin and the Humanities, Dr. J. M. Bald- 
win. Jolin^ Wiley and Sons, Inc. (New York). — A 
Meteorological Treatise on the Circulation and Radia- 
tion in the Atmospheres of the Earth and of the Sun, 
Prof. F. H. Bigelow. 


THE BRITISH ASSOCIATION. 
SECTION C. 

GEOLOGY. 

Opening Address * by Prof. Grenville A. J. Cole, 
F.G.S., M.R.I.A., President of the Section. 

1 HE geologist has long been accustomed to regard 
the crust beneath his feet as subject to chancres 
which are immeasurably slow in comparison 
with the duration of riis personal life. James 
Hutton has sometimes been charged with catas- 
trophic tendencies, in requiring a complete wear- 
ing away of the continents, folldwed by a somewhat 

1 Abridged by the Author. 
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sudden restoration of the land-surface. But he was 
careful to urge ® that “ the powers of nature are not to 
be employed in order to destroy the very object of 
those powers ; we are not to make nature act in viola- 
tion to that order which we actually observe." He re- 
marks ® that “ this Avorld is thus destroyed in one part, 
but it is renewed in another; and the operations by 
which this world is thus constantly renewed are as 
evident to the scientific eye as are those in which it is 
necessarily destroyed." Yet the operations that arc to 
" give birth to future continents," as well as those that 
wear down a continent to the level of the sea, are not , 
the result of "any violent exertion of power, such as 
is required in order to produce a great event in little 
time; in nature, wc find no deficiency in respect of 
time, nor any limitation with regard to power." Far 
from believing in the complete loss of the former 
land-surface l^fore upheaval raised the new, Hutton 
points out that "the just view is this, that when the 
former land of the globe had been complete, so as to 
begin to waste and be impaired by the encroachment 
of the sea, the present land began to appear above 
the surface of the ocean. In this manner we suppose 
a due proportion to be always preserved of land and 
water upon the surface of the globe, for the purpose 
of a habitable world, such as this which we possess." 

Changes in the Relative Proportions of Sea and Land. 

Few geologists, however, will now urge with 
Hutton that a " due proportion " has always been pre- 
served between land and water on the surface of the 
globe, if by those words is meant a proportion such 
as we now enjoy. If we go back to early times, we 
must consider, with R. A. Daly,^ the possible group- 
ing of the land against which the Huronian or late 
pre-Cambrian sediments were formed. Daly has 
imagined, as one of the causes contributing to a 
"limcless ocean," a primitive distribution of land and 
water very different from that which determines our 
continental land to-day. His pre-Huronian land- 
surface is pictured as merel)r a number of large islands, 
on which no long and conspicuous rivers could arise. 

It may be said that this primitive condition of the 
distribution of land and water is very unlikely to 
return. But we have evidence that Hutton’s "due 
proportion" has been interfered with from time to time. 
The very general spread of the sea over the land- 
margins in Cenomanian times is attributable to a 
shallowing of the ocean-floors, and it is difficult to 
say whether this process has been rhythmic or excep- 
tional in the history of the globe. The Carboniferous 
period opened with marine conditions over a large 
part of the northern hemisphere, indicating, not only 
a continuation of the Devonian seas, but an overflow- 
ing of much of the Caledonian land. ITie same period 
closes with an extension of the continental edges, and 
the formation of swaippy flats, in which the vegeta- 
tion^ of the epoch has bc'en abundantly preserved. 
Similarly, the sea which deposited the Cretaceous 
strata, after encroaching alike on South Africa and 
Scandinavia, withdrew to a considerable extent in 
Eocene times. 

The Foundations of the Earth*s Crust. 

Hutton remains at present unassailable in one 
of his most remarkable propositions. For him, 
the oldest rocks that wc know are sedimentary, and 
these sediments differed in no respect from those of 
modern days. This conclusion has perhaps not re- 
ceived the full attention it deserves. It now appears 

2 “Theory of the Eerlh (1795), vol. iL, p. 547. 

* /fitti., p. 56a. 

< “The Limelem Ocean of Pre'Camhrian Time," Afwr. Jouni. Set.. 
vol. xxiii. (1907), p. 1x3 ; and more fully in “ First Calcareous Fossils," 
Hult, Geol. Soc. America, vol. xx. (T909),p. 157. 
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certain that we possess no record of a sedimentary 
type peculiar to the early stages in the formation of a 
habitable crust. If such a type existed, it has been 
lost to us through subsequent metamorphism, amount- 
ing to the actual fusion and redistribution of its con- 
stituents. The Grenvill(! Scries of North America 
rests on a floor of granitoid rock, which is intrusive 
ill it, and which belongs to the oldest of various 
irniptive groups. The Grenville Series includes con- 
glomerates, false-bedded quar(/iles, and a develo])- 
ment of limestone that is altogeth(;r exceptional for 
pre-Cambrian times. In Finland,* sediments have 
been traced down to the lay<T where their original 
characters vanish in a general “ migm.atilic *’ ground. 
Conglomerates and phyllites occur among them, and 
near Tampere (Tammerfors) the seasonal stratification 
is as well recorded in a Bottnian shal<‘ as it is in the 
Pleistocene clays made famous in Sweden by De Geer. 
Vein-gneiss (Adergneis) underlies these ancient 
systems, and represents their destruction by the injec- 
tion of granite from below. If we accept the hypo- 
thesis of ('hamberlin, Hutton’s p<.)sition becoine-s 
strengthened by the postulation of an uni used 
planetesimal cru*^t, and the restriction . of molten 
masses and hydrothermal activity to the interior of a 
consolidating globe. 

So far as we have any record left to us, 
Hutton remains fundamentally in the right. All 
modern research shows that the schists and gneisses 
can be explained by causes now in action. The vast 
majority of schists were at one time normal sediments ; 
others were tuffs or lavas; but, whether originally 
sedimentary or igneous, they owe their present char- 
acters to widely spread regional metamorphism. 

The Undermining and Weakening of ihe Fonndalions 
of the Crust, 

Is there, then, any reason to depart from Hutton’s 
osition as to the recurring cycle of events in the* 
istory of continental land? I think it must be 
admitted that the isostatic balance was far more fre- 
quently disturbed in what we may call Lower pre- 
Cambrian times than it has been in more recent 
periods. Local fusion must be regarded as an impor- 
tant cause of crustal weakening. If we wish to study 
the nature of the process, it is reasonable to examine 
regions that have at one time lain deep within the 
crust. Such regions arc provided by the broad sur- 
faces of Archaean rocks that were worn down through 
continental decay before they sank beneath the Cam- 
brian sea. 

It is well recognise<l that an ancient continent 
at one time stretched across the northern hemi- 
sphere. Wherever later deposits have been stripped 
from its surface, from central Canada to the Urals, 
and probablv far beyond, we find that the older 
materials of this undulating continental pl.ntform 
consist largely of intrusive igneous rocks. These, 
moreover, have frequently a gneissic structure. Again 
ind again, strongly banded gneisses occur, in which 
granitic material, verging on aplite, alternates with 
sheets of hornblendic or biotitic schist. The biotitic 
varieties can often be traced back into amphibolites. 
In places, lumps of these amphibolites are seen, 
streaked out at their margins, and providing a clear 
explanation of the dark bands throughout the gneiss.® 

3 J. J, Sederholm, " Ueber cine •rch.’ii'iche .ScHimentformation tm 
M'n!weHi1ich*n- Finlami,” Bu// Comw. gM. Finlande^ No. 6 (iSqg), p. 215. 

« Sine* the historic work-* of A. C. L.-iarson (for example, “ R«TK>rt on 
Ramv Lake R**«E»on,” Gtol, Surv, Canada^ Ann. Report for 1887, plates v. 
and vi.), ihe*^ feature's have been traced in manv ar*a*. Compare W, H. 
Collint. “ Conntrv hetareen Lake Nip'von and Clay Lake, Ontario," Ceol, 
Surv. Canada^ Publication 1050 (igogV p. 5«; A L. Presidential 

Address on the Hu'«hveld Complex, J*rv€ Geol. S. Africa. 1914, 

xxit ; P. A. Wagner on Rhodesian gneisses, Trans, ibid.., vol. xvii., 

S9 ; and work* dtnd in th^‘n«*xt refe'e- . e. 
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This swallowing up of a mantle of basic material by 
a very different and highly siliceous magma rising 
from below is, indeed, seen to be a world-wide feature, 
wherever we find the lower crust-layers brought up 
within reach of observation. The tulfs and lavas of 
the Kcewatin series have supplied the dark material 
in Canada, and similar rocks have been worked up 
into the gneisses of Galway, Stockholm, and Helsinki. 
The frequency of amphibolite in these ancient com- 
posite rocks is explained by the fact that llus type of 
rock is the final term of various metamorphic series. 
While many lumps, for instance, in the gneisses of 
Donegal are residues of 'Dalriadian dolerites (epi- 
diorites), others, rich in garnet and green pyroxene, 
and often containing quarU, are derived from a mix- 
ture of sediments in which limestone has bce;i preva- 
lent.^ During the absorption and disappearance of 
these masses in the invading granite magma, the 
amphibole acquirtis potassium and breaks down into 
biotite, and bioiiu*-gneisses result, which may extend 
over hundreds of square miles. 

The details of such an igneous invasion are worthy 
of careful study, since only in this way can we follow 
out the progress of subcrustal fusion. We sec the 
highly metamorphosed material further attacked by 
the great cauldrons under it, and becoming seamed,^ 
with intersecting veins. Block after block has been 
caught, as it were, in the act of foundering into the 
depths. In the gradual absorption of these blocks, 
and their penetration by insidious streaks of granite, 
we sec pictured on a few square yards of surface the 
destruction of a continental floor. 

The invasion of a “ hard and brittle ” * crust by an 
attacking magma was finely described by Lawson in 
1888. Lawson pointed out that the Laurentian 
gneisses gave no evidence of having “ yielded to pres- 
sures and earth-stresses.” The folding of the overt 
lying series was prior to the solidification of the 
gneis.ses, and occurred® “while the latter wore yet 
in the form of probably a thick, viscid magma upon 
which floated the slowly shrinking and crumpling 
strata of the Coutchiching and Keewatin .series. . . . 
Large portions of these rocks have very probably been 
absorbed by fusion with the magma, for the Lauren- 
tian rocks appear to have resulted from the fusion 
not simply of the floor upon which the Coutchiching 
and Keewatin rock first rested, whatever such floor 
may have been, but, also, with it, of portions of those 
series.” 

The conversion of the lowest Archrean series, the 
Coutchiching sediments, into crystalline schists is 
attributed to thermal metamorphism, and to 
vapours streaming from the molten floor. Lawson 
realised the importance of shatti'ring in allowing a 
magma to advance into an overlying “brittle” series, 
and he is, so far as I know, the first observer to 
develop in satisfying detail what is now known as 
the stopimr theory of igneous intrusion. 

James Hutton always had in mind the effect of 
heat in “softening” lower layers of the crust, ^is 
consolidation of strata by heat is preceded by a stage 
of melting. Sederholm.’" while referring hack to 
Hutton as the pioneer, shows how in the vein-gneiss 

7 See Michel “Granite de Flamanville," Bui/, carte gM, France^ 

vol. V (1893), p. 337; G. A. J. Cole, “ 8fetatnorphic Rock« in E. Tyrone 
and S. T>oneiral,” Trans R. Irish Acad., vol. xxvi (roan), p. 460; 

I O,^ Tri’Ktedt. “ Die F.rziaeerst&tten von Pitkjlrantx," Buli. Comm. gM. 

I Finlande, No. 19(^907), pp. 73 and qa ; K. D. Adams and A. E. Barlow, 
oK cit. (ioio>, pn. 25 and 97; F. Kretxchmer, “ Kalk<JI ikatfel.se in der 
Umgebung von Miihri^rh-Schflnberg,” Jahrh. k k. geol. ReichsamiaH% 
vol, Iviii. (1908), p. .s63^ etc. 

8 A. C. L.nwson, of. cit., p 140. See also his revision of the area, Geol. 
Surv. Canada, Memoir 40 (1913). 

® Of. cit on Rainy I.ake, p. 131. 

" Ueber eine archiiische Sed'^mentformation im su-^west1ichen Finland," 
Bull. Comm, jilfll. Finlande, No. 6 (1809), p. *33? luid “Ueber ptygma* 
tiwhe Faltungen," Nenes Jahrb.Jiir Min.^ Beilage Band 36 (1913), p. 491. 
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Stage the unmelted sediments exhibit plasticity and 
become intensely contorted. The softening, in fact, 
induces flow. There is here no crushing or myloni- 
tisation, but rather a viscid running of constituents, 
some on the verge of fusion^ some, I venture to 
think, actually fused. Such rapidly repeated and intri- 
cate folding is most intense when lit par lit injection 
has set in, and when the whole composite mass has 
become weak and plastic. The presence of confined 
water in aiding this plasticity must on no account be 
overlooked. 

It may be well to illustrate this contention by one 
or two concrete instances from districts not remote 
from us at the present time. The noble cliffs of 
Minaun in Achill Island have been worn by the Atlan- 
tic from a mass of evenly-bedded quartzites of Dal- 
riadian age. These are invaded by veins of a very 
coarse rod granite, the main mass of which lies below 
the present sea-level. The edges, of the strata appear 
fairly horizontal on the cliff-face; but contortion sets 
in towards the base, and the hard resisting rock has 
here'* “undergone intense crumpling and overfolding, 
such as one meets with on a large scale in mountain 
ranges, and this contorted flow seems entirely due to 

^ the yielding that has taken place in the region of 
heating.” The large size of the constituent crvstals 
of the granite indicates that the surrounding rock was 
still maintained at a high temperature. 

South of Foxford, again, in the ('ountv of Mayo, 
the granite of Slieve Gamph invades a series of mica- 
schists and quartzites. The margin is cut, as usual, 
by veins that filled the cracks both of the main granite 
and the metamorphosed sediments. These sediments 
have become, prior to the shattering, crumpled and 
overfolded along the contact-region, and the section 
upon Iho glaciated slope resembles that of a fluidal 
rhyolite on a highly magnified scale. 

The wondrrfvil contortion of the composite mass that 
forms the north end of the Ox Mountains (Slieve 
Gamph) in the county of l-oitrim gives a similar 
impression of viscid flow. The melting of a single 
constituent of the invaded schists, which here include 
amphibolites, would enable them to yield in response 
to the pressures that were forcing the granite magma 
in thin sheets between them. Their metamornhism 
is thermal, and the forces that have produco'd the 
crumplings are not those of shearing acting on a solid 
mass, but may have operated from a distance hydro- 
statically through the magma. 

Again, where limestones occur near granite con- 
Hnets amid a scries of various sedimentary types, they 
display folded structures in an altogether exceptional 
degree. Silicates have developed along their bedding- 
planes, but these have become contorted and rolled 
upon one another as metamorphism reached its maxi- 
mum stage. At Maam Cross and Oughterard, in the 
county of Galway, along the margin of the great 
granite mass that stretches thence southward to the 
sea, these flow-structures are conspicuous on w^eathered 
surfaces. 

. The main object of the foregoing discussion is to 
point out that the Huttonian cycle, in which thermal 
changes play so large a part, implies a serious weaken- 
mg of the crust as magmas advance into it from 
below. ^ The extensive metamorphism of the pre- 

• Cambrian strata, which amounts to a distinctive 
feature, must, I think, be attributed, not to special 
intensity of tangential pressures in early times, but to 
frequency of igneous attack. Much of the crumpling 
nf our schists may result from Hutton’s “softening,” 
me pressure being supplied from superincumbent 
masses, or even hydrostatically, and the flow occurring 

Gtflf. Assae.t vol. xxiv. (xqt.^). Plate 1?. 

. “ A. J. Cole, *'inii«tration4or CompoMte GneKste^ and Amphibolites 
in IV. W. Ireland," C. R. Congas gfof. internaf.t Canada (1913), p. 3*9. 
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laterally, or vertically downwards, towards regions 
where destruction by absorption was going on. The 
features seen during the falling in of the walls of the 
lava-lake of Kilauca in Hawaii afford some idea of 
what takes place in zones of melting within the crust. 

Under such conditions in early pre-Cambrian times, 
even the surfacc-rocks must have fallen in at some 
points and have been replaced by igneous ex- 
trusions. Isostatic adjustments must have been 
very frequently disturbed. Folding of rocks, as a 
phenomenon of lateral surge and flow, must have 
made itself freely felt at the earth’s surface. It is 
safe to assert that such conditions have not been 
repeated on a broad scale at any geological period 
subsequent to the spread of the Olcncllus-fauna. Geo- 
chemical evolution, however, may have surprises still in 
store, and, in spite of long tradition, we are dis- 
inclined nowadays to rely too strongly on arguments 
based upon the sanctity of human life. 

Possible Breaks in the Slow Continuity of Earth- 
movement, 

I. The Mountain-building Stage. 

Even with the thickened sedimentary crust beneath 
us, and the confidence inspired by our limited experi- 
ence of the earth, we may ask if subterranean changes 
may not still result in catastrophes at the surface. 

What, in fact, is likely to occur if a mountain-build- 
ing episode again sets in? Such episodes, affecting 
very wide areas, have undoubtedly recurred in the 
earth’s history. We do not know if they arc rhythmic; 
we do not know if they represent a pulsation, decreas- 
ing in intensity, inherited from the stars and hampered 
by increasing friction ; we do not know if they record 
internal chemical changes, which have no climax, 
because they arc neither cyclic nor involiitionary, but 
evolutionary. The mid-Huronian chains, now worn 
down and supplying such valuable horizontal sections, 
were evidently of great extent ; but we cannot say that 
they were vaster than those of later times. 

The phenomena accompanying the growth of a 
single chain In the Cainozoic era give us, at any rate, 
ample food for thought. Though the narrow cross- 
section of the core of such a chain limits our field 
of observation the same inpressings of igneous mate- 
rial, and the same features of rock-weakening and 
rock-destruction, may be observed as in the immense 
basal sections exposed in the Archaean platforms. The 
progress of geological time has not diminished the 
activity in the depths. The granodiorite of western 
Montana, “ for instance, which intruded during an 
uplift in early Eocene times, has attacked the Algon- 
kian sediments of the district, producing phenomena of 
stoping and assimilation in the true “ Laurentian ” 
style. 

In the western and central Alps, again, the absence 
of any fossiliferous strata older than the Carboniferous 
arouses some surprise, until we find that many of 
the granitic intrusions are of late Carboniferous age. 
The crystalline schists west of Caslav in Bohemia and 
in the Eisengeblrge are now attributed by Hintcr- 
Icchner and von John to the metamorphism of Ordo- 
vician strata by younger granite, which intruded in 
post-Devonian and probably in Carboniferous times. 
Much of the gneiss and granite of the Black Forest 
and the Vosges is now, moreover, removed from the 
Archaean, and is shown to be associated with the 
Armorican movements.** These vast intrusive 

11* J. Barren, " Marysville diRtricr, Montana: a .study of ieneous tntru«ion 
and contact metamorphism.^* U.S. Giol. Sur 7 >ey^ Prof. Paper <^7 (1007) • 
and W. H. Emmons and F. C. Calkins, “ PhillipsburK QuadranRie," ibid' 
Paper 78 fr9i^X * 

- i*. Vtrhandl. k, k, Reieksanstalt, 1910, p. 31^7, and Jahrb-t ibid,, vol. lix. 
(X009). p. 197. 

P. Kessler, “Die Entstehung von Schwarxwald und Vogesen," 
Jakrtshtrichie Oberrhtin^ geoL yereimts, vol. iv. (1914), p. 31. 
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masses occupy the place of strata of pre- 
Permian age. The great development of ther- 
mal metamorphism in the Erzgebirge and in 
Saxony, two classic regions of the dynamometa- 
morphic school, is now widely recognised, and this 
activity is also assigned to late Carboniferous times. 
The work of C. Barrois in Brittany is concerned with 
absorption-phenomena resulting from intrusions during 
the same mountain-building epoch. 

Scderholm has suggested that the ground above 
an area affected by processes of mountain-building 
cracks and bcx'omes faulted, while the more plastic 
zone below flows under pressure into folds. But the 
blocks of the “brittle” layer, as Lawson has it, may 
be seriously displaced by movements in the zone of 
folding, .‘ 5 nd subsidences of a regional character may 
occur. The pressure that has driven an excess of 
matter to the region of overfolding has squeezed it 
from beneath an adjacent region. Crumpling and 
overfolding are accompanied by a shearing away of 
the matter in one zone from that of another which 
overlies it; this must result in considerable disturb- 
ance of the zone nearer the surface. 

We usually regard such disturbances from the 
uniformitarian point of view. May not, however, 
actual mountain-building be the break in a slow pro- 
cess of “softening,” to use Hutton’s term? For a 
long lime the isostatic b.alance suffers only small dis- 
turbances, restoring itself automatically on a gently 
yielding underworld. Then something gives way; 
something — a largo mass of supporting rock — suffers 
a change of state. Tho balance is destroyed abruptly, 
and mountain-building and rapid subsidences have 
their d.ay. O. Ampferer,'* with his customary large- 
ness of view, has referred superficial evidences of dis- 
turbance, such as mountain-ranges, to dragging move- 
ments of a mobile Unfergrund, He urges that 
physical and chemical changes within the earth may 
produce considerable local changes of volume. Vertical 
movements lead to upfolding, and this Ic.ads to gravi- 
tational sliding. The zone of folding that we h.ave 
been considering as normal near the Untergrund thus 
becomes transferred to the surface of th 4 earth. 

I am not now concerned with the causes of folding, 
beyond the fact that at a certain critical stage the 
material involved may move at a rapid rate. Changes 
of state, physical and chemical, occur with some 
abruptness. In the case of rocks, the softening or 
melting of even one constituent may allow of flow, 
and, as we have observed, this flow in a lower layer 
may soon become manifested in surface-changes. 

Ampferer and Hammer have recently considered 
the cverfoldcd structure of mountains as due to a con- 
siderable local reduction in volume of the Untergrund. 
The upper crust presses inwards from opposite sides, 
and the parts that are thrust downwards laconic .ab- 
sorbed and carried away with the retreating region 
of the Untergrund. The surviving parts fall over on 
either side, producing, as the whole continues to close 
in, folds that are not so very different from the now 
familiar nappes de recouvremeni which these authors 
hesitate to accept. The important point for our pre- 
sent purpose is the restatement of the results of gravi- 
tation on the flanks of an uprising chain. 

The surprising thing about our folded mountain- 
chains is the wav in which thev have been rrode<l 
parallel to the strike of the overthrust sheets^ or over- 
folds. Apart from occasional detached “ klips,” the 
distal parts of these masses must have been at one 

C. Hjibert, Ztitsehr. deut^ch. freol. vol. lix. (1907), p. 308 ; 

' R. Lepftiu*. Geologle von D«ut«rhlatnd " (iqio), pt. 3, pp. X07 and 172. 

Op. cii.. Bull. Comm. ^ol. Finlande, No. 37. p.66. 

18 " Daa Bewccon^xbild dpr Faltengebirgcn,*' Jakrb. k. k. gtol. Reieht- 
anntali^ vol. Ivi. n. 607. 

O. Ampferer and W. HamVpMr. *'Geo 1 ociMh«r Quenchnitl durch die 
Ostalpen,*' Jahrh. k k. Rekhifaiutmif, vol. Ixi. (vpii), p. 700. 
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time continuous with those proximal to the root- 
region. The forward movement could not have 
occurred if denudation had negatived the effects of 
folding on the surface. 

The marine or lacustrine deposits of the age imme- 
diately preceding that of uplift obviously cannot be 
consolidated at the epoch of upheaval. Gotlandian 
sands and muds must have overlain the heaving 
masses that rose as Caledonian land. The swamps of 
the Coal Measures were contorted in the Armprican 
chains; the highest beds of these must have been as 
yielding and as capable of flow as the Flysch that 
overlay the growing Alps. In all these cases, familiar 
to us in Europe, the covering masses must have re- 
sponded to the crumpling under them, and, when 
reared to dangerous eminences, rapidly became a prey 
to denudation and gravitational downsliding. They ■ 
can scarcely be regarded as protective, and their re- 
moval would leave the brittle masses below more liable 
to fracture and to the “calving” process that forms 
klips. 

In some cases .separation seems to have taken place 
as the moving mass fell forward. The klips of hard 
material embedded in softer strata are thus a kind of 
rock-spray, hurled in advance of the breaking earth- 
wave. 

Termirr*® in no wise fears to speak of the progress 
of a “ tr.'iineur dcrasciir ” during niountain-bu;lding as 
“soudain ct rapidc comme une rupture d’equilibre, 
le dernier acte, longucment popart, mais jou6 d’em- 
portement, dc ce dramc grandiose.” 

Rupture combined with rapid movement of the 
rocks need not be the last act of the drama; but, the 
more we examine the history of folded chains, the 
more probable it, appears as a culminating episode. 
The original rover of our present ranges has l>ecn 
lost by denudation. Earth-sculpture in these regions 
of high altitude and vehement attack has removed 
much of the evidence that we seek. What remains, 
however, may lead us to feel that no part of the 
world in historic times has experienced a mountain- 
building episode. 

Such relatively catastrophic stages have, indeed, not 
been common in the long history of the earth since 
pre-Cambrian times. It appears that now and again 
tho “erogenic collapse” of some considerable area 
disturbs the balance in the crust and spreads far 
through the upper layers like a disease. Or it may 
be that the thermal cause of the collapse is common 
to the whole earth at the same time, and becomes 
manifest in responsive regions far apart. In any ca$e\k^ 
the weak places give way and the more resisting ones 
close in. A readjustment is effected, which then 
endures through long geological time. 

The imminent menace of crustal changes was 
brought home to us during the terrible period from 
April 4, 1905, to January 14, 1907, the final twelve 
months being marked by a veritable earth-storm. 
Geologically speaking, however, we are near enough 
to the Tortonian epoch to look forward with sortie 
confidence to a quiescent phase. But some day, 
in its due season, the earth will once more be 
active. When that time comes, no ingenuity 
of man will suffice to meet it. Earthquake after 
earthquake, increasing in intensity, will probably have 
driven the population lo a distance from the threatened 
zone. Concentration of the folding along a particular 
earth-line will limit the region of absolute destruction ; 
but the undulations spreading from it, in response to . 
the heavings of the chain, will offer sufficient chants ' 
of catastrophe. In the case of our youngest mountain- 
ranges, these undulations remain perpetuated as domes 

89 *' Lev de la O^olocie tectonlque dan« le Mddittrran^a 

occidenule,** Rtvut ginireUe dts Scitnets^ March 30, 19x1. 
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and dimplings of the crust, which are already worn 
down or intilled respectively by denudation afid de- 
position. Their present forms and places record the 
last movements of the earth-storm, just as a buckled 
tramway-rail records the passage of an earthcjuake. 
How shall we gauge to-day the intensity of their rise 
and fall ? 

In the case of the city devastated by an earthquake, 
the d4bris is cleared away, and our descendants in 
time discover the distorted rails beneath the healing 
mantle of new grass. Will they realise from this 
alone the preliminary tremors, the sudden arrival of 
the culminating vibration, the shock that overcame 
the elasticity of the crust beneath them, and then the 
gradual establishment of the conditions under which 
they have passed their peaceful lives? The crumpled 
wreckage lies there in evidence before them ; but how 
will they distinguish the work of a few stormy seconds 
from that due to the gentle earth-creep of a century? 

• (2) Regions of Subsidence. 

It was probably E. Suess who brought home to most 
of us the importance of regions of subsidence in defin- 
ing the lowlands and the sea-basins from the up- 
standing masses of the crust. W’hile one region may 
be folded, another may be broken into blocks ; and the 
two types of movement, that due to tangential thrust- 
ing and that due to vertical uplift and down-faulting, 
may appear in the same region and may alike play 
their part in producing a lowering of large areas. 
The domes and dimples that occur beyond the region 
of acute crumpling may be intensified into fault-blocks 
by fracture of their boundaries. If catastrophes are 
possible during uplift, we may hK)k for them also 
during subsidence. 

The cutting-up of mountain-chains by transverse 
fractures has resulted in the loss of huge blocks be- 
neath the sea. In such cases it is clear that faulting 
has run a long way ahead of denudation. All troiigh- 
yallcys, which are often called, somewhat mislead- 
ingly, rift-valleys, raise the same questions as to the 
nature of the steps by which they have been produced. 
The Rhine Vale, one of the most closely studied ex- 
amples, dropped 8000 ft. within the limits of Oligocene 
time.- It is improbable that the numerous faults now 
traceable operated with concerted gentleness. 

Abruptness of certain Geographical Changes. — River^ 
capture. 

There is a totally different class of terrestrial pheno- 
mena which lends itself also to speculation, or to 
^ that imaginative faculty, proper to our Section, which 
enables the geologist to reconstruct. Geographers 
have taught us to speak lightly of river-diversion and 
river-capture, and to treat them as frequent occur- 
rences in the history of existing landsj It is interest- 
ing to inquire what this process on a large scale may 
involve. 

^rhe draining of the Ragunda lake in Sweden^' in 
1796, by the rapid cutting of a ravine 100 ft. deep in 
a* soft barrier, shows how many of our Glacial lakes, 
dammed by morainic matter, may have excavated their 
outlet gorges and run dry in the course of a few hours. 
The history of the temporary lake behind the Gohna 
landslip, so brilliantly studied by our vice-president, 
bir Thomas Holland,®* provided a lesson both in hill- 
destruction and catastrophic flooding. The diversion 
of the Colorado River, however, in 1905, into the 
sluice leading to the Salton Sink gives us a definite 
illustration of river-capture. The “New River” thus 

^ wpccially W. Ahlmtnn, “ RaKun(lA«ir>n«i Geomorfologoi,” 

Geof. UndvrsUk, 1915 ; also Ahimann, ’Cftriron, and Sandesren. 

Ragunda Region, J.Hmtland,*' (kot. Fdren. 
vol. jcxxiv. (loia), p. 343. * ^ 

„ 1 .*'®cords Geol. Surv. India, %oi. xxvii. (1894), p. 55, and NaturR| 
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produced in the depression to the north-west of 
Calexico cut a valley 70 ft. deep through the agricul- 
tural land that it was meant to serve, and worked the 
head of this valley backward at the rate of a third 
of a mile a day. 

One of the most remarkable instances of river- 
diversion in the European record is that of the waters 
from the north side of the central Alps. At the close 
of the Pliocene period, the north slopes of the St. 
Gothard mass and the Bernese Alps, supplying the tor- 
rents of the Rcuss-Aar-Saanc system, drained across the 
hummocky land near B^le and sent their waters over 
to the Doubs. The great Rhine-trough drained south- 
ward, and its streams formed tributaries of the Alpine 
flow near Bdle. The Mainz basin, however, which 
was infilled by Lower Pliocene alluvium, became 
tapped by the head of a river that had long run north- 
ward from the Hunsriick-Taunus range. This river 
is the Rhine that we know north of Coblenz, and its 
alluvium was then spread out where the sea now 
stretches between Holland and the Yorkshire coast. 
Its mature valley is still traceable®® above the present 
stream-cut in the hills. This river could have no 
direct influence on the course of the drainage from 
the Alps. But the bulging of the land at the north 
end of the Juras still continued. As the text-books 
remark with some complacency, the Burgundian gate 
was closed, and the river that had previously crossed 
westward was diverted northward to the Rhine-trough. 

Can wo exactly picture what this means? The 
whole Rcuss-Aar-Saane system “on some particular 
day began to flow northward along the far older 
tectonic trough, carving away the infilling of detritus, 
w’ashing back tree-stems that were floating quietly 
from the Lake of Mainz on their way to the Mediter- 
ranean, and finding, when it reached that lake, a 
notch suflk'iently low for its escape across the Huns- 
riick-Taunus range. An enormous body of water was 
thus added to that which had formed in Pliocene times 
a mature valley across these hills.** The system in- 
dicated above, representing the flow from a hundred 
miles of snow-clad mountains, must have made a re- 
markable change in the stream across the Armorican 
hills. When the Alpine water arrived at the Mainz 
basin, and found its way into the notch formed by 
the Pliocene Rhine, it poured down upon the forest- 
covered delta-land. 'The changes that have occurred 
in the unconsolidated ground of Holland in historic 
times furnish some picture of what must have hap- 
pened in the prehistoric delta of the Rhine. Land was 
suddenly built up at some points, islands were carved 
out at others, and the effects of the catastrophe must 
have been still manifest when the Scandinavian ice- 
sheet began to invade the mud-flats from lha north. 

The capture of a large river may be illustrated by 
the story of the Vistula. This noble stream represents 
in a remarkable way the drainage of i<)o miles of the 
Carpathians. All this water becomes concentrated, at 
the apex of a reversed river-fan, at the cast end of 
the Kielce hills, and it is probable that the upper 
Vistula was driven to join the San by the advancing 
ice-front of the Riss age, and^ that both rivers then 
escaped southwards. The joint waters were again 
held up when the Fennoscanaian ice rested along the 
line marked by the Baltic Heights, and it is well 
known that a great river flowed ^estward^ along the 
stagnating ice-front where now the marshes of the 
Netze mark its course. As the ice-front shrank back- 
ward, towards the Baltic basin,*® streams flowed down 

U W. M. Davi% ** Die erkliirende Besichreibiing der Landformen " (>9ta), 
p. to6. 

3 * O. J. Cole. “The Growth of Fnrope ’’ (1914). p. log. 

3 * R. I-epsiu^ {iGeologie rwi Deutschland^ pt. a, p. 511) urges that the 
I ..sinking of the floor of northern Europe led f this northward trend of the 
stream*. 
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over the $<ands and boulder-clays and cut their valley- 
heads back southward. Overflows may have taken 
place on the unconsolidated wall of the great east-and- 
west river, which was now deprived of its barrier of 
moraine-filled ice. In one way or another, the shallow 
valley of the main river was tapped near Kustrin, 
and the Oder, rising in the Moravian plateau, was 
sent northward as an independent stream. Similarly, 
the Vistula was carried off at Fordon, where the bend 
due to capture is conspicuous at the present day; and 
the whole drainage of the north wall of the Car- 
pathians swept across the drift deposits down the 
course of some hitherto unimportant stream. Along 
the valley thus carved out, brown and yellow cliffs 
now rise above the marshy flood-plain, and the red 
castles of advancing Germany have for centuries 
looked dowm firmly on the stream. It is quite con- 
trary to our customary philosophy, but a good cor- 
rective all the same, to ask ourselves if this lower 
valley of the Vistula, eighty miles in length, was 
shaped in a few months or a few years. The main 
part of the excavation, across unconsolidated lands, 
may have occupied less time than the building of the 
strongholds at the fords. 

Conclusion, 

In spite of the swamping of the Alkmaar country 
in 1825, in spite of the tragedy of Messin.a onlv seven 
short years ago,^ we feel that Europe is a settled con- 
tinent, and wc judge the past and future by the pre- 
sent superficial peace. We have applied the same 
thoughts to human movements, and the inconceivable 
has happened in our midst. We naturally find it 
difficult to carry our minds back to epochs when the 
earth-blocks may have parted asunder as ice parts 
across the polar seas. Wc have still, however, very 
much to learn about causes now in action ; and the 
mystery of the earth, and of our connection with it, 
grows upon us as we learn. Can W'e at all realise the 
greatest change that ever came upon the globe, the 
moment when living matter appeared upon its surface, 
perhaps over a few square miles? Matter is either 
dead or living, that is, endowed with life; there is no 
intermediate stale. And here was living matter, a 
product of the slime, if you will, but of a slime more 
glorious than the stars. Was this thing, life, a sur- 
face-concentration, a specialisation, of something that 
had previously permeated all matter, but bad remained 
powerless because it was infinitely diffuse? Here you 
will perceive that the mere geologist is very much 
, beyond his depth. Let us return to our orderly studies, 
our patient hammerin.''»s, our rock-slices, our chiselling 
out of fossil shells. Hehind it all is the earth itself. 
Quiescent, it mav be, but bv no means in the sleep of 
death. As Termier puts it, “ T.a plnnetc n’est pas 
encore morte; rile ne fait que df)rmir.” If in this 
address I have dwelt upon the possibility of rapid 
chancres in its surface, no member of our association 
will feci the least alarm. 

Friix r|tii potiiit rcrum rogno^rrrp caus.is, 

Atque omne«, incxorat)iI«« fatum 

Snhiecit pe«hbu«, •irrppitiimqiie Arheronti^ ati.'xri. 

SECTION E. 

GEOr.RAPIIY. 

Opening Addre.ss’ ftv Major II. G. Lyons, D.Sc , 
F.R.S., Prf.sipknt of tiif .Shction. 

The Importance of Geo^^raphical Research, 

This year, when^ the British Association is holding 
its meeting in times of the utmost gravity, the 
changed conditions which- have been brought about 
•by this war must occupy the attention of all the 

^ Slijshtly aWidgrd hv the author. 
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sections to a greater or less extent, and our attention 
is being called to many fields in which our activities 
have been less marked or more restricted than they 
might have been, and where more serious study is to 
be desired. The same introspection may be usefully 
exercised in geography, for although that branch cf 
knowledge has undoubtedly advanced in a remarkable 
degree during the last few decades, we have certainly 
allowed some parts of the subject to receive inadequate 
attention as compared with others, and the necessity 
for more serious study of many of its problems is 
abundantly evident. 

In order that we may see what advance has been 
made in the scientific study of geography in this coun- 
try during the last quarter of a century, we must turn 
to the results that have been attained by the activity 
of geographical investigators who have devoted them- 
selves to the serious study of various phenomena, and 
the detailed investigation of particular regions. If 
we do so I think we must admit that the number 
of original investigators in scientific geography wfio 
are extending its scope in this way is not .so large as 
it might bo, nor are we yet utilising suflicicntly all the 
material which is available to us. Anyone who will 
examine the geographical material which has been 
published in any period which he may select for review 
j will find that j)urely descriptive treatment still far out- 
weighs the analytical treatment which alone can lead 
to definite advances in scientific geography. ,If pleas- 
ing descriptions of this or that locality are sought for, 
they are for the most part to be found readily in the 
very large amount of such material that has been and 
is being published each year by residents, travellers, 
and explorers ; but if information is desired in the 
pro.secLition of a piece of geographical research, we 
arc checked by the lack of precise details Few de- 
scriptions of this ‘class are sufficiently definite to enable 
the necessary comparisons to be made betwi'cn one' 
locality and others which are similarly situated; 
thoroughly quantitative treatment is for the most part 
lacking, and while a pleasing picture is drawn which 
is probably true in character, it is usually inadequately 
furnished with those definite facts which the 
geographer requires. 

The opportunity to undertake long journeys through 
distant lands comes to few of us, but this is not the 
only direction in which research can be profitably 
undertaken, for there is no part of these islands where 
a geographer cannot find within his reach some geo- 
graphical problem wdiich is well worth w^orking out, 
and w’hich, if well and thoroughly done, will be a 
valuable contribution to his science. Even for such 
as cannot undertake such field work the library will 
provide a host of subjects which have not received 
nearly the amount of attention and of careful study 
that they deserve. The one thing essential is that the 
study should be as thorough as possible, so that all 
the contributory lines of evidence shall be brought 
together and compared, and so that tlu? result may 
prove to be a real addition to geographical science on 
I which other workers may in their turn build. 

* The ease with which a tract of country or a route 
I can be described by the traveller, and the attractiveness 
I of such a description of a little-known region, results 
in the provision of a vast- quantity of geographical 
information, the greater part of which has probably 
been collected by tho^e who have no adequate training 
in the subject. But anyone who has had occasion to 
make use of such material in a serious investigation 
is only too well a^are how little precise and definite 
information he will be able to extract from the greater 
part of this wealth of material, and in most cases 
this is due to the traveller’s lack of geographical 
knowledge. He probably doe& not know the pheno- 
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mena which should bo observed in the type of region 
which he is traversing, nor can he read the geo- 
graphichl evidence which lies patent to a trained 
observer at every point of the journey ; much, there- 
fore, of what he records may be of interest, but prob- 
•ably lacks data which arc essential to the geographer 
if he is to understand the geographical character of 
the region, and utilise it properly. 

Thus it happens that although the amount of geo- 
graphical material which is being garnered may be 
large, the proportion of it which is available for use 
in a scientific investigation of an area is smaller than 
is probably realised by those who have not made the 
experiment. And yet it is only by this scientific investi- 
gation of selected localities or of a single phenomenon 
and by working them out as thoroughly as possible 
that any real advance in geographical science can be 
m^fde. There should now be an ever-increasing num- 
ber of geographers trained to proceed in their 
investigations by the true scientific method, and there 
should be a very considerable amount of sound work 
in various branches of the subject which aims at 
thoroughly investigating some phenomenon, or group 
of phenomena, so as to present a grouping of data, 
carefully verified and critically discussed, in order to 
arrive at conclusions which may form a useful addi- 
tion, however small, to the sum of our geographical 
knowledge. 

So far as I am able to judge, the output of serious 
work of this character is not nearly ;is large as it 
should bo, and 1 would indicate some fields in which 
there is a lack of individual work of this character. 
Until more of it is undertaken wc sh;dl lack in this 


country the material from which the foundations of 
scientific geography can be built up, and while our 
own islands and the various parts of the British Em- 
pire furnish unrivalled opportunities for such work, 
there are still far too many subjects where the most 
thorough investigations have been made in other 
countries. 

Mathematical geography presents a field for le- 
scarch which has had comparatively little attention 
paid to it in this country. In many respects this part 
of the subject is peculiarly suitable for such treatment, 
since it admits of the employment of precise methods 
to an extent which is not always practicable in cases 
where so many of the factors can only bo approxi- 
rnately defined. The determination of positions on 
the earth’s surface is carried to great refinement in 
the national surveys of most civilised countries in 
order to furnish the necessary controls for the pre- 
paration of large-scale maps, but when we pass to 
the location of travellers’ routes, where considerable 
allowance has to be made for (he conditions under 
which the^ observations have to be taken, we find 
that very inadequate altenlion is usually paid to the 
discussion of the results. Usually a mean value for 
each latitude,' longitude, or azimuth is obtained by the 
c^iputcr, and he remains satisfied with this, so that 
won the route of another traveller follows the same 
me or crosses it at one or more points, it is almost 
impossible for the cartographer to say which of the 
wo determinations of any position is entitled to the 
greater confidence. In this class of work, whether 
, . obtained from absolute observations at 

points or from the direction of march, and the 
ho traversed, it is quite practicable to determine 
uncertainty wdthin which the positions 
down, and it is eminontiv 
hat should always be done in order 

;ert various routes which may Inter- 

n ,^tiown regions' -may be adjusted 

5omp definite mathematical processes, 

important expeditions on which infinite labour 
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and considerable sums have been expended have pre- 
sented their results, in so far as they relate to the 
routes which have been followed and the position of 
points which have been determined, in such a way 
that it is impossible to say with what precision such 
positions have been determined, and consequently any 
combination of these results with those of later ex- 
peditions has to be carried out empirically, since 
adequate data are no longer available tor the employ- 
ment of better and more scientific methods. 

This crude and unsatisfactory way of treating 
observations, which in many cases have been obtained 
under conditions of the greatest difficulty and even 
hardship, is largely due to the lack of interest which 
geographers have shown in this part of their subject. 
Methods of observation and methods of computation 
are rarely discussed before any of our geographical 
societies or in any of our publications, and it is only 
by such discussions that the importance of properly 
working out the available material at a time when 
the observer can be consulted on points which are 
doubtful, or where further explanation is desirable, 
becomes generally appreciated. 

No set of physical or astronomical observations is 
ever discussed or even presented without the degree 
of procisitin or trustworthiness being definitely stated; 
yet in geography this sound rule is too often 
neglected. 

There are several regions whore travellers* routes 
intersect which should provide ample material for the 
careful reduction and adjustment of the results. I 
fear, however, that there would be gneat difficulty in 
obtaining the original observpjions which are indis- 
pensable in such an investigation, and in the interest 
of research it is highly desirable that the original 
documents of all work of importance should be pre- 
served and the place where they may be consulted 
should be recorded in the publisluKl account. 

There is room in the geographical investigation of 
sea and land, even within the limits of the British 
Empire, for the employment of methods of observation 
and computation of the highest precision as well as 
of the simpler and more approximate kinds, but 
every'one who presents the results of his work should 
deem it his first duty to state explicitly the methods 
which he employed, and the accuracy to which he 
attained, in such a form that all who make use of 
them can judge for themselves of the degree of their 
trustworthiness. 

In such work, while the instruments used are of , 
great importance, too often the briefest description, 
such as “a 4-in. theodolite,” is deemed sufficient. If 
he observer wishes his work to be treated seriously 
as a definite contribution to science we require''' to 
know more than this, and a clear account of the 
essentials of the instrument, a statement of its errors, 
and of the methods of observation adopted are the 
east that will suffice. The account of anv expedition 
should treat so fully of the instruments, observations, 
and computations utilised to determine the positions 
of places visited that anyone can rc-exarnine the 
•vidence and form his opinion on the value of the 
results obtained. A mere tabular statement of 
accepted values, which frequently is all that is pro- 
ided, is of small value from a scientific point of view. 
Vobably one reason for this state of things is that 
00 little attention is being paid bv geographers to 
heir instruments. Theodolites, levels, compasses, 
linometers, tacheometers, plane-tables, pantographs, 
o-ordinatographs, planimeters, and the many other 
nstnimcnts which are used by the surveyor, the carto-^ 
"rapher, the computer, have in no case arrived at a\ 
nal state of T^rfection, but it is seldom that we find , 
critical description of an instrument in our journals. 
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Descriptions there are from time to time, but these 
are for the most part weak and insufficient. Not only 
is a technical description required, which treats fully 
of both the optical and mechanical details, but we 
need an extended scries of observations with the in- 
strument which have been made under the ordinary 
conditions of practical work, and these must be 
mathematically .analysed, and the degree of the trust- 
worthiness of the results clearly demonstrated. The 
description should be equally thorough and complete, 
including scale drawings showing the construction of 
the instrument as well as photographs of it. Notliing 
less than this is of any use to the scientific carto- 
grapher. 

In this country the early advances of British instru- 
mcnt-mak(*rs of surveying instruments an? far from 
being adequately represented in our national 
museum in a manner commensurate with their 
importance, 'fhe keen and enlightened zeal of geo. 
graphers who are interested in this branch of the 
subject would doubtless quickly bring to light much 
still remaining that is of great interest, but which is 
yet unrecognised, while a closer attention to instru- 
mental equipment would lead to improvements and 
advances in the types that arc now employed. There 
is no modern work in this country on the development 
of such instruments, and references to their history 
are conspicuously rare in our journals, so that there is 
here an opportunity for those whose duties prevent 
them from undertaking travel or <jxploration of a 
more ambitious kind. In the same way, those whose 
opportunities of field work are few can find a promis- 
ing field of study in the early methods and practice 
of surveying which have been discussed by many 
authors from classical times onwards, and for which 
a considerahle amount of material exists. 

In geodesy and surveying of high precision there 
is ample scope for all who are attracted by the mathe- 
matical aspect of the subject; the critical discussion 
of the instruments and methods employed and results 
obtained, both in this country and in other lands, 
provides opportunity for much work of real value, 
while its boarintr upon geology, seismolotry, etc., has 
not yet been adequately treated here. The detailed 
history of this j)art of our subject is fn bo found in 
papers which have been published in (he technical .and 
scientific journals of other ('ountries for the most 
part; here too little attention has been given to the 
subject, in spite of the large amount of geodetic work 
wdiich has been executed in the British Empire, and 
W'hich remains to be done in our Colonics and over- 
seas Dominions. 

Tjie final expression of the surveyor’s detailed 
me.as*urements is found in the map, and the adequate 
representalicm of any land surface on a map-shoot is 
both a science and an art. Here we require addi- 
tional w’ork on all sides, for there is srarrcly any 
branch of geography wdiich offers so remunerative a 
field for activity as cartography. We need the co- 
operation of trained geographers to study require- 
ments, and to make acquaintance w’ith the limits of 
technical methods of reproduction, so that they may 
be in a position to deal with many questions which 
arise in the preparation of a map regarding the most 
suitable mode of presentation of data, a matter which 
is purely geographical, but w'hich at the present time 
is too often left to the skilled draughtsman. Neither 
the compilation nor the reduction of maps is a merely 
mechanical process. The first requires great skill 
and rare as well as technical knowledge and a sound 
jnethod of treatment if the various pieces of work, 
which are brought together to make up the map of 
any considerable area, are to be utilised according to 
their true worth. This demands a competent know'- 
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ledge of the work w'hich has been previously done on 
the region, a first-hand acquaintance with the data 
collected by the earlier wxirkers, and the critical ex- 
amination of them in order that due weight may be 
given to the better material in the final result.^ This 
is not a task to be handed over to' the draughtsman, 
who will mechanically incorporate the material as 
though it w’cre all of equal accuracy, or will adjust 
discrepancies arbitrarily and not on any definite plan. 
Such preliminary preparation of cartographical 
matcTial is a scientific operation which should be 
carried out by scientific methods and should be com- 
pleted before the w’ork reaches the draughtsman, who 
w'ill then have but to introduce detail into a network 
ol controls which has been prepared for him and of 
which the accuracy at all points has been definitely 
ascertjiined. Similarly in the second case the elimina- 
tion of detail which must of necessity be omitted is 
an operation needing (he greatest skill, a full under- 
standing of the material available, and an adequate 
appHiciation of the result wdiich is being aimed at, 
such .'IS U only to be found in a competent geographer 
w'ho has made himself intimately acquainted with all 
(ht! material w'hich is available and has his critical 
faculty fully developed. 

All these problems arc well within Ihc reach of the 
geographer to whom the opportunity of tnavel in 
other regions does not come, and in them ^he will find 
ready to his hand a field of research which is well 
w'orth working and which will amply repay any 
Labour that is spent upon it. The same precise 
methods of investigation which arc employed in the 
discussion of observations should be applied to all 
cartographic material in order to ascertain the exact 
standard of it^ trustworthiiu^ss, in which is included 
not only the correctness of distance and direction, but 
.also the accuracy of the information wdiich has been 
incorporated in it ; and these may be brought to bear 
also on those early maps of which so many are pre- 
served in our libraries in this country. In this field 
of study several investigators have already achieved 
results of great interest and value, but I think 
thev will bo ready to admit that there is here a wide 
and profitable field of activity for many more w’orkers 
who will study closely these early maps .and, not 
being contented wdth verbal descriptions, w'ill use 
quantitative methods w'herever these ;ire possible. 

In the study of map projections some activity has 
been visible in recent years, and we may hope that 
those who have w'orked in »his branch of the subject 
will sec that British geography is provided with 
comprehensive manual of this subject which will be 
worthy of the v.ast importance of cartography to the 
limpiro. The selection of suitable projections is 
receiving much more attention than was formerly 
accord* ‘d to it, but the numbers of communications oh 
this subject which reach geographical journals arc 
few and far between. The subject is not one which 
can appeal strongly to the amateur geographer, but 
its import.nnce renders it imperative that the scientific 
geographer who realises its intimate bearing upon 
all his work should so arrange that the matter docs 
not fall into the background on this account. 

But it may be suggested that the lack of activity in 
mathematical geography is due to the somewhat 
speci.alised nature’ of the subject, and to the fact that 
the number of those who have received an adequate 
mathematical training and arc prepared to devote 
themselves to .geography is few. When we turn . to 
physical geography in its tre.^tment of the land we 
do find a field wdiich has been more actively worked, 
for this is just the one to which the traveller’s and 
explorer’s observations should contribute most largely, 
and where therefore their material should be utilised 
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ivith the best results. Even here there is room for 
much more work of the detailed and critical type, 
which • is not merely general and descriptive, but 
starts from the careful collection of data, proceeds to 
the critical discussion of them, and continues by a 
comparison of the results with those obtained in 
similar observations in other regions. 

To take a single branch of physical geography, the 
study of rivers, the amount of accurate material which 
has been adequately discussed is small. In our own 
country the rainfall of various river basins is well 
known through the efforts of a meteorological asso- 
ciation, but the proportion of it which is removed by 
evaporation, and of that which passes into the soil, 
has only been very partially studied. Passing to the 
run-off, which is more easy to determine satisfactorily, 
the carefully measured discharges of streams and 
rivers are not nearly so numerous as they should be 
if the hydrography of the rivers is to be adequately 
discussed; for although the more important rivers 
have been gauged by the authorities responsible for 
them in many cases, the results have usually been 
filed, and the information which has been published 
is usually a final value, but without either the original 
data from which it has been deduced, or a full account 
given of the methods of measurement which have been 
employed. For the roquirements of the authority con- 
cerned such a record is no doubt adequate, but the 
geographer requires the more detailed information if 
ho is to co-ordinate satisfactorily the volume, dis- 
charged with local rainfall, with changes in the rates 
of erosion or deposition, and the many other pheno- 
mena which make up the life-history of a river. Here, 
too, it is usually only the main stream which has 
been investigated; the tributaries still await a similar 
and even fuller study. 

In the same way we still know too little of the 
amounts of the dissolved and suspended matter which 
is carried down by our streams at various seasons of 
the ydar and in the different parts of their course. 

In this one branch of the subject there is ample 
scope for workers of all interests in the measurement 
of discharges, in the determination of level, and of 
the movement of flood waves, in determining the 
amount of matter transported both in suspension and 
in solution, in tracing out the changes of the river 
channel, in following out the variation of the water- 
table which feeds the stream, in ascertaining the loss 
of water by seepage in various parts of its course, 
and generally in studying the hundred other pheno- 
mena which are well worth investigating, and which 
give ample scope for workers of all kinds and of all 
opportunities. There is work not only in the field, but 
also in the laboratory and in the library which needs 
doing, for the full account of even a single • stream 
can only be prepared when data of all classes have 
been collected and discussed. 

On the Scottish lakes much valuable scientific work 
has been done, and also on some of the English lakes, 
so, that excellent examples of how such work should 
be done are available as a guide to anyone who will 
devote his spare time for a year or two in making 
a thorough acquaintance with the characteristics and 
phenomena of any lake to which he has access. 

Coast-lines provide another class of geographical 
control .-which repays detailed study, and presents 
numberless opportunities for systematic investigation 
and material for many profitable studies in geography. 
The shores of these islands include almost every 
variety of type, and furnish exceptional opportunities 
for research of a profitable character, especially as 
lying on the border-line between • the domain of the 
oceanographer on one hand and the physiographer On 
the other. The precise methods of representation 
whfch are possible on the land have to give way to a 
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more generalised treatment over the sea, and the 
shore line is liable to be handed over to the latter 
sphere, so that there is much interesting and useful 
work open to anyone who will make an accurate and 
detailed study of a selected piece of coast-line, co- 
ordinating it with the phenomena of the land and sea 
respectively. 

The teaching of Prof. Davis in pressing for the 
employment of systematic methods in describing the 
landscapes with which the geographer has to deal has 
brought about a more rational treatment, in which 
due rccojgnition is given to the structure of the area, 
and the processes which have moulded it, so that land 
forms are now for the most part described more or 
less adequately in terms which are familiar to all geo- 
graphers and which convey definite associated ideas, 
in the light of which the particular description is 
adequately appreciated. It has been urged by some 
that such technical terms are unnecessary and serve 
to render the writings in which they occur ii:\^elligible 
only to the few ; that anyone should be able to express 
his meaning in words and sentences which will convey 
his meaning to all. There is no great difficulty in 
doing this, but in such descriptions to convey all that 
a technically-worded account can give to those who 
understand its terms would be long and involved on 
account of the numerous related facts which would be 
included. It is consequently essential in all accurate 
work that certain terms should have very definite 
and restricted meanings, and such technical terms, 
when suitably chosen, are not only convenient in that 
they avoid circqmlocution, but when used in the 
accepted sense at once suggest to the mind a whole 
scries of related and dependent conditions which are 
always as.sociated with it. 

The crystallisation of such geographical terms into 
true technical terms is an important step in the further- 
ance of scientific geography, but it must be done by 
the geographers themselves, and no means of doing 
this is more fruitful than the work of original research 
and investigation in definite areas or on specific 
problems. 

If we now consider some of the problems of human 
geography we shall find the need for suclf systematic 
study to be even greater; for the variable factors 
involved arc more numerous than in physical geo- 
graphy, and many of them are difficult to reduce to 
precise statement ; the quantitative study of the subject 
is therefore much more difficult than the qualitative or 
descriptive, so that the latter is too frequently adopted 
to the exclusion of the former. The remedy *.lies, I 
believe, in individual research into special cases and 
special areas where the factors involved arc not joo 
numerous, where some of them at least can ife'delined 
with some accuracy, and where, consequently, deduc- 
tions can be drawn with some precision and with an 
accuracy which gives grounds for confidence in the 
result. The settlements of man, his occupations, his 
movements in their geographical relations arc mani- 
fested everywhere, and subjects of study are to be 
found without difficulty, but their investigation must 
bo based on actual observation, and on data which 
have been carefully collected and critically examined, 
so that the subject may be treated as completely as 
possible, and in such a way that the evidence is laid 
before the reader in order that he may form his own 
conclusions. 

It is probable that some of the lack of precision 
which is to be found in this part of the subject is to 
be attributed to the want of precision in its termino- 
logy. For many things in human geography good 
technical terms are required, but these must be selected 
by those who have studied the type of phenomenon 
concerned and have a clear idea of the particular con- 
ditions which they desire to associate with the term; 
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this is not the work of a committee of selection, 
but must grow out of the needs of the individual 
workers. 

There is, it must be admitted, no small difficulty in 
using the same preciseness of method in this portion 
of the subject as is readily attainable in mathematical 
geography, and is usually practicable in physiography ; 
but at any rate it is undesirable to indicate any condi- 
tion as the controlling one until all other possible influ- 
ences have been carefully examined, and have been 
shown to have less weight than that one which has 
been selected. 

Whether the investigation deals with the settle- 
ments of man or his movements and means of com- 
munication, it is important that in the first instance 
problems of a manageable size should be undcrtakcai 
and thoroughly treated, leaving larger areas and 
wider generalisations until a sufficient stock of 
thoroughly trustworthy material which is in the form 
in which it can projjorly be used for wider aims is 
available. 

The relation of geographical conditions to small 
settlements can be satisfactorily worked out if sufficient 
trouble is taken and all possible sources of informa- 
tion, both of present date and of periods which have 
passed away, are utilised. Such studios are of a real 
value and pave the way to more elaborate studies, 
but we need more serious study of these simpler cases 
both to set our facts in order and to provide a method- 
ical classification of the conditions which prevail in 
this part of the subject. Out of such studies -there 
will grow such a s<‘ries of terms with well-defined 
associations as will give a real precision to the subject 
which it seems at the present time to lack. 

The same benefit is to be anticipated from detailed 
tvork in relation to man’s communications and the 
interchange of commodities in all thoir varied rela- 
tions. Generalised and descriptive accounts are readily 
to be found, and these are for the most part supported 
by tables of statistics, all of which have their value and 
present truths of great importance in geography, but 
the spirit of active research which aims fit clearing 
up thoroughly a small portion of the wide field of 
geographical activities has unequalled opportunities in 
the somewhat shadowy relations -between the pheno- 
mena which we meet in this part of the subject, for 
focusing the facts better, and obtaining a more exact 
view of the questions involved. 

Where the geography of .State's (political geography) 
is concerned the same need for original investigation 
as a basis for generalisations may be seen. At the 
present lime there is much said about the various 
Douodaries of Stales, and in ireneral terms the advan- 
tages arid ffisadvontages of different boundaries under 
varied conditions ran be stated with fair approxima- 
tion to accuracy. But T do not know of many detailed 
examinations of these boundaries or portions of them 
where full information, of all the factors involved can 
be found set out in an orderly and authoritative 
manner, thus forming a sure foundation for the 
generalised description and providing the moans of 
verifying its correctness or revising it where necessary. 

Perhaps there is really more scientific research in 
geography being undertaken by individuals than I 
have given credit for, but certainly in geographical 
periodicals, and in the bibliographies which arc pub- 
lished annually, the amount shown is not large ; neither 
is the number of authors as large as mierht bo expected 
from the importance and interest of the subject and 
from the activity of. those centres where geography 
is seriously taught. There seems to be no reason why 
individual research on true scientific lines should not 
• be as active in geography as it is in geology, botany, 
zoology, or any other branch of knowledge ; and, iust 
as in these, the real advance in the subject is dependent 
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on such investigations rather than on travels arid* 
explorations in little-known lands, unless these, too, 
are carried out scientifically and by thoroughly trained 
observers who know the problems which there await 
solution, and can read the evidence which lies before 
them on their route! 

If research in these directions is being actively 
prosecuted, but the appearance of its results is delayed, 
let us seek out the retarding causes, if there be any, 
and increase any facilities that may be desirable to 
assist individual efforts. 

Short technical papers of a thoroughly scientific char- 
acter, such as are the outcome of serious individual 
research, are, of course, not suitable for those meet- 
ings of geographical societies where the majority of 
the fellows present arc not scientific geographers, but 
should be presented to small meetings of other workers 
in the same or allied fields, where they can be com- 
pletely criticised. 'J'hc reading, discussion, and the 
publication of papers of this class are for geography 
I a great desideratum, for it is in them and by them 
that all nal advance in the subject is made, rather 
than by talcs of travel, however interesting, if these 
are not the work of one trained in the subject, having 
a knowledge of what he should observe, and of what 
his predecessors have done in the same field. The 
regional aspect of geography in the hands of its best 
exponents has given to young geographers a wide and 
comprehensive outlook on the interaction of the various 
geographical factors in a region, the responses between 
the earth’s surface and the life upon it, and the control 
that one factor may exercise upon another. In this 
form the fascination of geographical study is apparent 
to everyone, but I sometimes wonder whether tne ex- 
position of sqch a regional study by one who is 
thoroughly master of the component factors, having 
a first-hand knowledge of r.11 the material involved, 
and knowing exactly the trustworthiness of each por- 
tion, impresses sufficiently upon the student the neces- 
sity of personal research into the details of some 
problem or phenomenon in such a way as to gain a 
real working acquaintance with them; or does it, on 
rhe other hand, tend to encourage generalisations 
based on descriptive accounts which have not been 
verified, and where coincidences and similarities may 
be accepted without further inquiry as evidence of a 
causal connection which may not really exist? I 
imagine that the student may be attracted by the 
apparent simplicity of a masterly account of the geo- 
graphical contents and responses involved, and may 
fail to realise that geographical descriptions, even 
though technically phrased, are not the equivalent of 
original quantitative investigation, either for his own 
education or as a contribution to the subject. 

For these reasons I believe that societies can do far 
more good in the promotion of geography as a science 
by assisting competent investigators, by the loan of 
books and instruments, and by giving facilities for the 
discussion and publication of technical papers, than 
by undertaking the investigation of problems them^ 
selves. 

Among the earlier presidential addresses of this sec- 
tion some have laid stress on the importance of the 
recognition by the State of geography in education; 
others have represented the great part which the 
geographical societies have played in supporting and 
advancing the subject; others again have urged the 
fuller recognition of geography by educational insti- 
tutions. I would on this occasion attach especial im- 
portance to the prosecution of serious research by 
individuals in any branch of the subject that is access- 
iblti to them, to the discussion of the results of such 
work by others of like interests, and to the publication 
of such studies as having a real value in promoting 
the advancement of scientific geography. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

London. — Mr. H. G. Plimmor, F.R.S., has been 
appointed professor of comparative pathology in the 
l^yal College of Science, South Kensinglon. 

Four lectures will be delivered at Gresham College, 
E.C., on “Typhus Fever and Cerebrospinal Menin- 
gitis,** on October 5-8, by Dr; F. M. Sandwith, 
Gresham Professor of Physic. 'Fhe lectures are free 
to the public, and will begin each evening at six 
o’clock. 

A SERIES of lectures on “The Wonder-workers of 
the Soil’* will be given in the fellows’ rooms of the 
Royal Botanic Society of London, Regent’s Park, 
N.W., on October 4, ii, and 18, by Prof. W. B. 
Bottomicy. The lectures will deal with : — (1) soil 
bacteria in relation to soil fertility; (2) the story of 
soil inoculation ; (3) the discovery of auximoncs 

(hcccssory food substances). 

By the will of Mr. W. Jackson, engineer, of Aber- 
deen, who left, in addition to real estate, personal 
estate in the United Kingdom valued at 77,052!., one- 
half of the ultimate residue of his property, which is 
subject to his wife’s life interest, is left for the estab- 
lishment of a chair of engineering in the University 
of Aberdeen, any balance being then applied for 
charitable or benevolent objects in Aberdeen. 

The Manchester Municipal School of Technology 
publishes separate prospectuses of its part-time 
courses, and those in chemistry and chemical tech- 
nology and in mathematics, physics and natural 
science, have been received. 'Ihe part-time courses 
include : — apprentices’ day courses for engineers’ and 
other apprentices whose employers allow them to 
devote one whole day per week to study; evening 
courses, involving attendance on three evenings a 
week for five years, and leading to the Associateship 
of the School of Technology ; and other evening and 
part-time day classes for advanced study and research, 
in preparation for the external degrees of the Uni- 
versity of London, in technological or trade subjects, 
in various branches of natural science, and in other 
subjects. Further particulars of the work of the 
college were given in Nature for August 12 last (vol. 
xcv., p. 664). 

The new session of the Sir John Cass Technical 
Institute, Aldgatc, E.C., which is especially devoted 
to technical training in chemistry, metallurgy, and 
l^hysics, and in the artistic crafts, will commence on 
September 27th. The instruction in experimental 
science provides systematic courses for London Univer- 
sity examinations in addition to the courses on higher 
technological instruction, which form a sj^ecial feature 
of the work of the Institute. The curriculum in con- 
nection with the fermentation industries includes 
courses of Jnstruction on “ Brewing and Malting ’’ and 
on the “-Micro- Biology of the Fermentation Indus- 
tiies.” A series of lectures dealing with the supply 
and control of power has been arranged. These will 
comprise lectures on “ 1 'he Supply and Control of 
Liquid, Gaseous, and Solid Fuel,” ”“ Electrical Supply 
and Control,” and “The Trailsmission of Power.” In 
the department of physics a special course will be 
given on “ Colloids,*’ which will deal with the methods 
employed in their investigation and their relation to 
technical problems; also special lectures on “The In- 
fluence of Surface Tension on Chemical Phenomena.” 
In the metallurgy department special advanced courses 
are provided on gold, silver, and allied metals, 
iron and steel, metallographjf and pyrometry, heat 
treatment of metals and alloys, .and mechanical testing 
of metals and alloys. 
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The calendar for the current session has reached us 
from the Merchant Venturers’ Technical College, 
Bristol, in which the Faculty of Engineering of the 
University of Bristol is provided and maintained. The 
college aims at providing a sound, continuous, and 
complete preparation for an industrial career, and its 
work is carried out in a secondary school, in day 
classes, and in evening classes. The calendar gives 
much evidence of the success of the governors of the 
college in securing the co-operation and support of the 
employers of the district. Many engineering firms 
have expressed willingness, other things being equal, 
to give preference to students who have completed the 
full college course, and some are prepared to take 
students at reduced premiums, while others will waive 
premiums altogether. Many local employers exempt 
from overtime, on not more than three days a week, 
persons in their employ who attend the college evening 
classes. A list of such persons is sent to each finn at 
the beginning of the session, with a list of the nights 
on which they ought to attend the classes; and a 
monthly return of the attendances of the evening 
students belonging to each firm is also forwarded. 
'J'he Board of Trade accepts attendance at the evening 
classes in engineering in lieu of a portion of the work- 
shop service required from candidates for the Board’s 
certificate of romf)etency as engineer. In other ways, 
too, such as by gifts and loans of books and plant, the 
employers of labour are showing a growing interest in 
the useful and varied work of this important technical 
collece. 

SOCIETIES AND ACADEMIES. 

London. 

Geological Society, June 23. — Dr. A. Smith Wood- 
ward, F.R.S., president, in the chair. — Prof. Xavier 
Stalhier : A new eurypterid from the Belgian Coal 
Measures. The discovery is recorded of a specimen 
of a new Euryptorus in the cores of a trial-boring for 
coal in Belgium. The fossil, which is in a satisfac- 
tory state of preservation, is described. A short de- 
scription of the eleven Carboniferous species known 
up to the present is appended. The nearest form to 
the Belgian fossil -seems to be a Pennsylvanian 
Euryptc*riis, which, neverthelc*ss, is not identical with 
the former. The geological range and the evolution 
in time of the twelve Carboniferous curyptcrids is 
discussed. -R. B. Newton : A fossiliferous limestone 
from the North .Sea. The material was trawled from 
the floor of the North Sea. It presents no appQarance 
of glaciation, .so that its occurrence in situ seems to 
be highly probable. There is no record of a similar 
limestone from either England or Scotland. 
highly siliceous character and full of m.arine .shells, 
of which the Pclei'vpoda are the more iirominent ; 
there ar^ fragments of wood in contact with the lime- 
stone which appear to show coniferous characters. 
Some twenty-threo species of mollusca have been 
determined, all of which exhibit a southern faejes, in- 
cluding a new dosiniform shell belonging to the genus 
Sinodia, the relationships of w’hich are confined to 
the Indian Ocean regions of Southern Asia. Eighteen 
of the species trace their origin from the Vindobonian 
stage of the Miocene, ten may be regarded as extinct, 
whereas twelve still exist in recent seas. I'he 
majority of the species are fairly evenly distributed in 
both the Coralline and the Red Crag formations of 
East Anglia, although it is thought that the rock must . 
be of older age than Red Crag. Additional support 
is given to this view, because such shells as Arcoierna 
sericea^ Tcllina benedeni^ and Panopaea menarai arc 
not known of later age in this country than the 
Coralline Crag. The occurrence also of e>;tinct 
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gastropods, which are characteristic of the Upper 
Miocene or Mcssinian deposits of northern Germany, 
constitutes further evidence in favour of a greater 
antiquity for this limestone than that of the Red Crag; 
it is, therefore, considered to be of Coralline Crag age. 
— ^\V. R. Jones: The origin of the tin-ore deposits of 
the Kinta district, Perak (Federated Malay States). 
Certain tin-ore-bearing clays occurring in the Kinta 
district have been described as being of glacial origin, 
and the tin-ore which they contain as having been 
derived from “some mass of tin-bearing granite and 
rocks altered by it, distinct from and older than the 
Mesozoic Granite” (that is, than the granite now 
in situ in the Kinta district). These clays are stated 
to have furnished a more valuable horizon on climatic 
evidence than can be afforded by limited collections of 
fossils in rocks far removed from Europe. The 
importance is urged of the origin of these clays in a 
country where, on one h.'ind, they yield an important 
part of the world’s output of tin-ore, and where, on 
the other, they have been used as the horizon on which 
to base the geological «Tgc of rocks which cover about 
a third of the surface of the Malay Peninsula. If of 
glacial origin, a vast tin-field remains to be discovered. 
The object is to show that all the tin-ore found in 
these clays is derived from rocks now in situ in the 
Kinta district; that it is not necessary to bring in 
glacial action to explain and to show that a simple 
interpretation may be given to the geology of the 
Kinta district. The sources of the tin-ore are ; — 

(1) the stanniferous granite of the Main Range; 

(2) other granite outcrops known to carry cassiterite; 

(3) the granitic intrusions in the phyllites and schists; 
and (4) the granitic intrusions traversing the lime- 
stone. The angularity of the boulders and of (he tin 
ore in some of these clays is due (i) lo weathering 
in situ of the phvllites and schists, which then sink 
on the dissolving limestone underneath; (2) to soil- 
creep effecting the same result; (3) to the breaking up 
of the weathered cassitcri to-bearing boulders in the 
alluviurn. More fhan qo per cent, of (he ore worked 
in the Kinta district is obtained from mines situated 
at less than a mile from granite or from granitic 
intrusions. 
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h^jlNEERlNG MATERIjk^fS^ 

(1) Materials^bf X^opstrUtCtion : ^ Th»f^ ^Manufacture, 

• Properties, and Uses/' By* Prof. A. P. Mills. 
Pp. xxi + 682. (New York : J. Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1915.) 
Price 19.V. net. 

[2) The Strength of Materials: A TexUhook for 

Engineers and Architects, By E. S. Andrews. 
Pp. x + 604. (London: Chapman and Hall, 

Ltd., 1915*) Price 105. 6d, net. 

i) “ TV yr ATERIALS of Construction,” by Mr. 

IVi A. P. Mills, is an excellent text-book 
covering a wide field, including cementing mate- 
rials, masonry, bricks and clay products, ferrous 
and non-ferrous metals and timber. Generally 
a short historical statement is given, a list of 
applications in the arts, a well-illustrated descrip- 
tion of manufacturing processes, an account of 
chemical, physical, and mechanical properties, and 
some statistics of American production. The in- 
formation is based largely, but not exclusively, 
on American ex|>cricnce, but is not less interesting 
on that account. English readers will be glad to 
become acquainted with the very trustworthy 
results of tests obtained by the U.S. Bureau of 
Standards, the Structural Materials Laboratory of 
the U.S. Geological Survey, and the laboratory 
of the U.S. Forest Service, as well as the inves- 
tigations of the active American Society for 
Testing Materials. 

The treatise is very comprehensive. For in- 
stance, in treating cements, there are separate 
chapters on gypsum plasters, quicklime, hydrated 
and hydraulic limes, Puzzolan and slag cements, 
natural cements, Portland cement and concrete. 
Or again, in dealing with ferrous metals, chapters 
on pig iron, cast iron, malleable cast iron, wrought 
if^n, steel, and the special alloy steels. There is 
adequate criticism of the processes, the tests, and 
the investigations described. 

Only a few points of interest can be referred to. 
Ihe researches of Le Chalelier, Tornebohm, and 
:he Newberrys on the constitution of Portland 
cement are carefully summarised, and the chemical, 
■>ptical, an’d thermal researches at the Carnegie 
geophysical Laboratory at Washington, which 
the whole confirm the results of Le Chatelier. 
Standard American tests for cement are given 
ind the conditions influencing the results are dis- 
-ussed.: Curiously, rather little is said of methods 
> testing. The diagrams of tensile strength of 

• -» II 3, and I :4 cement mortars with sand 
rraded to different fineness arc instructive, and a 
onstant relation of density and. strength was ob- 
served. liiagrams of the ratio of compressive to •; 
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tensile strength, based on an extensive series of 
tests of neat cement and cement mortars made 
for the U.S. Geological Survey, are interesting. 

It appears that charcoal is used in the produc- 
tion of about I per cent, of pig iron in the United 
States. A brief account is given of electric 
furnaces, the product of which is claimed to equal 
in quality Swedish charcoal iron. It is stated 
that the electric furnace used for steel-making has 
already become a formidable rival of the crucible 
process, because it is able to make larger tonnages 
of tool steel of crucible quality at lower cost. It 
has also advantages in the production of alloy 
steels in that it need not be operated under oxy- 
dising conditions. 

The mechanical properties of materials are 
shown by numerous graphic diagrams, which con- 
dense in small space a large mass of results. It 
is interesting that the U.S. standard specifications 
for iron and steel express the elongation per cent, 
in the form constant/ (ultimate tensile strength). 
This is the adoption of the Tetmajer coefficient of 
quality in commercial testing. The deviation of 
this rule from the results of tests, which is not 
inconsiderable, is shown in Fig. 263. Trof. Hatt’s 
results on the ratio of elongation and work of 
rupture in static and dynamic tests will be new to 
most English engineers. The treatment of fatigue 
is imperfect. 

(2) “Strength of Materials” is properly under- 
stood to relate to the methods and results of the 
experimental investigation of the physical con- 
stants of materials of construction and the testing 
of the quality of supplies from different sources. 

It touches, on one side, the mathematical theory 
of elasticity, and on the other, applications in the 
theories of machines and structures. In the 
volume by Mr. Andrews all these branches of 
applied mechanics are treated together, and 
strength of materials in the restricted sense is 
rather perfunctorily dealt with. Riveted joints^ 
beams, struts, shafts, flat plates, and rSTSfing 
discs are discussed mainly from a purely mathe- 
matical point of view, graphic methods being 
largely employed. , 

No doubt the book will be useful to students 
and young engineers, especially because so many 
special cases are worked out algebraically and 
numerically in detail. At the same time it is 
doubtful if the author has quite digested his 
reading. On some fundamental points he is ob- 
scure. Discrepant solutions are placed side by 
side, and the student left to his own resources or 
put off with “we believe.” Thus two theories arc 
given of the simple case of a rectangular reinforced 
beam. In a numerical example* the bending 
moment comes out three times as great by one as 

F 
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by the other. The calculation of deflections by 
“ Mohr’s method ” is good. But the whole sub- 
ject would have been much clearer if the well- 
known principle had been explained, that the load, 
shearing force, bending moment, slope and deflec- 
tion curves form a series each derived from the 
next by graphic integration. 

The phrasing is often loose. “ For most metals 
. . . the yield point is reached when there is a 
sudden large increase in strain.” Only in a few 
metals is there a yield point in this sense. The 
whole account of fatigue is unsatisfactory. The 
author is in confusion between the old view of 
Claxton Fidler, who must always be spoken of 
with respect, who believed that the Wohler effect 
was purely the result of dynamic action, and what 
is now clear that there is a real “ fatigue ” due to 
slip fissures developing at first slowly, but at last 
rapidly and locally. It is true that American en- 
gineers have mixed up an allowance for fatigue 
and for impact in the case of railway bridges. 
But that is wrong in principle. Strictly, the 
fatigue allowance is not one of the factors which 
make up the factor of safety, but like the yield 
point, the fatigue limit is a stress not to be ex- 
ceeded when the total stress due to load, impact, 
and contingencies has been calculated. To the 
author “the subject is still full of difficulties” 
(p. 89). At this late date it is odd to read “we 
will make the following assumptions in developing 
our theory of torsion” (p. 317). The use of align- 
ment charts in designing springs seems new 

(p- 342)- 

PLANTS OF FORMOSA AND THE 
RIVIERA. 

(i) leones Plantarum F ormosanarum nec non et 
Contributiones ad Floram Formosanam. Vol. 
iv. By B. Hayata. Pp. vi + 264-!-xxv plates. 
( Taihoku : Government of Formosa, 1914.) n.p. 
^^Fti^wering Plants of the Riviera, By H. 
Stuart Thompson. With an Introduction on 
Riviera Vegetation. By A. G. Tansley. Pp. 
xxix + 249. (London: Longmans, Green, and 
Co., 1914.) Price 105. 6d, net. 

(i) ' |"'HE fourth volume of Dr. Hayata’s great 
X work on the flora of Formosa, modestly 
described as “materials for a flora of the island,” 
based on a study of the collections of the Botani- 
cal Survey of the Government of Formosa, con- 
tains descriptions of 285 species, of which no 
fewer than 167 are new to science, including a 
new orchid genus Arisanorchis of considerable 
interest as adding another member to the small 
list of leafless saprophytes in this family. More- 
over, thirteen genera are mentioned as new to 
the Formosan flora, these including such well- 
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known genera as Aconitum, Cornus, and Hydro- 
chari s. This volume brings the total number of 
species of the flora up to more than 3000, and we 
arc promised several more volumes, indicating the 
remarkable floristic richness of the island. 

In his interesting introduction the author sug- 
gests two resolutions regarding the description 
of new species of plants for consideration at the 
meeting of the International Botanical Congress 
fixed for the summer of 1915 in London, “if the 
present overwhelming war is then over.” This 
introduction is dated August 31, 1914. As usual 
in Dr. Ilayata’s works, the illustrations arc 
numerous and beautifully executed, and the whole 
reflects the greatest credit upon the author and 
upon the enlightened Government of Japan. It is 
worthy of note that the author has preferred to 
follow the classification of Bentham and Hooker 
rather than that of Engler and Prantl, and this 
appears a wise choice, for although the formejr 
system may be in various respects inferior as a 
method of presenting the genetic affinities of the 
families of plants, the latter is far frdm being a 
natural system, and is constantly undergoing 
modification. This being the case, adherence to 
the older system, for purposes of ready comparison 
between different floras, is perhaps on the whole 
the best course to adopt. 

(2) The author’s previous volumes on alpine and 
subalpine plants fully demonstrated his facility for 
popular yet accurate plant description, and he has 
had long personal acquaintance with the region 
here dealt with. The flora is arranged on the 
Bentham and Hooker system, thus facilitating 
comparison with French works on the flora of the 
I Riviera, in which the system used is practically 
identical with the English one. The author has 
spared no pains to make it easy for those with 
even a slight knowledge of botanical terminology 
to identify the plants described, for the acti|i^l 
descriptive part is preceded by synopses of family 
characters and keys to the tribes and genera, and 
there is also a full and clear glossary of terms used. 
As the subtitle (“A Descriptive Account of 1800 
of the More Interesting Species ”) indicates, 
the book does not profess to be an exhaustive 
“flora,” but though the botanist may regret* the 
incompleteness which is particularly noticeable in 
the case of some of the larger families and genera, 
these cases nearly all refer to groups which the 
non-professional botanist would find unattractive. 
The author wisely refrains from the attempt, which 
mars many books of this scope, to manufacture 
so-called English names for species. 

The plates, both coloured and plain, are exCeed- 
ingly good, and a valuable feature of the book is 
the interesting but disappointingly brief introduc- 
tion by Mr. Tansley, which deals with the ecology 
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of the Mediterranean vegetation and the various 
plant communities represented in the Riviera, 
However, brief as it is, this introduction gives a 
remarkably clear picture of the vegetation, such 
points as the relations of soils and the striking 
effects of exposure and shelter being well brought 
out. Those who hope to visit or revisit this beau- 
tiful region, when happier times arrive, should 
have Mr. Thompson’s book on Riviera flowering 
plants. 

TWO HANDBOOKS OF EXPLORATION. 

(1) Stories of Exploration and Discovery, By 
A. B. Archer. Pp. x+198. (Cambridge: At 
the University Press, 1915.) Price 2s. 6d. net. 

(2) The North-West and North-East Passages, 
1576-1611. Edited by P. F. Alexander. Pp. 
XX + 21 1. (Cambridge : At the University Press, 
1915.) Price 25 . 6d. net. 

(i) A yr R- ARCHER’S book supplies a short 
iVl history of exploration in simple lan- 
guage. It opens perhaps a little uncertainly on 
the importance of the Eastern Mediterranean as 
the earliest known centre from which knowledge 
of the world was extended outwards. “The 
Egyptians, used boats on the Nile, and perhaps 
along the coasts of their country, but probably 
the first serious navigators were the people of 
Phamicla ** -this, in the light of recent research 
concerning early Mediterranean peoples, is not a 
wholly satisfactory summary. The subsequent 
chapters are handled more firmly, and the rather 
difficult task of balancing between topographical 
correlation and historical sequence is judiciously 
carried out. 'I’hc final chapters on modern polar 
exploration, however, arc less successful. They 
maintain the interest to the student, but some- 
times a point is missed : thus, it is an unfortunate 
version of the dramatic encounter between Nansen 
Jnckson which stales that Nansen and Johan- 
sen “reached the south of PVanz Joseph Land, 
where to their delight a relief ship was waiting.” 
There is a .short bibliography of easily-accessiblc 
books of reference, and a good index is provided. 
There are also some rough but sufficiently clear 
maps, and .some clever adaptations of old maps. 

(2) Mr. Alexander’s book contains a series of 
extracts from original narratives of voyages in 
search of the north-west and north-east passages, 
together with an explanatory introduction, .a 
chronology of important dates in geographical dis- 
covery generally, and notes. The extracts are 
from George Best’s account of Frobisher’s first 
and second voyages, from the narratives of Davis’s 
three voyages and of Hudson’s last voyage, and 
from de Veer’s account of Barents’s third voyage; 
which is supplemented by an account of the dis- 
coveiy, in modern times, of relics of that voyage. 
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Hakluyt, Purchas, and the Hakluyt Society’s 
.second edition of Phillip’s translation of de Veer 
have been drawn upon. The modernising of these 
texts, so far as necessary, has been carried out 
without any of the charm of the original being 
lo.st. It is this peculiar charm which makes these 
narratives most attractive to the student for whom 
these volumes are designed — for it should be added 
that this book belongs to a series to be known 
as “Cambridge Travel Books,” of which another, 
“The Earliest Voyages Round the World,” is 
stated to be in the press. The book is excellently 
produced, and the original illustrations reproduced 
arc as instructive as they are amusing; there are 
al.so a few explanatory maps. It can only be a 
question whether in a book of this compass, de- 
signed for the purpo.ses indicated, there should not 
be shorter extracts from more narratives, but no 
doubt it would be difficult, if not impossible, to 
carry out such a plan and maintain the interest 
of the originals. 

OUR BOOKSHELF. 

Aids to the Analysis and Assay of Ores, Metals, 
Fucls^ etc. By J. J. Morgan. 2nd edition. Pp. 
viii+138. (London: Bailli^re, Tindall and Cox, 
1915.) Price, cloth, 35. net; paper, 25. 6d. net. 
The first edition of this capital little book has been 
useful to students of evening cl.asscs for a number 
of years, and the appearance of the second edition 
will be welcome to their instructors in metallurgi- 
cal analysis. The general arrangement js good, 
and has been maintained unchanged, but the lx)ok 
has been considerably enlarged. In addition to 
descriptions of the assay of the ores of the com- 
mon metals and of the complete analysis of com- 
mercially impure metals, .sections are devoted to 
special steels and other alloys, fuels, furnace 
materials, and slags. There is ai.so some account 
of the analysis of the by-products of coke-ovens. 
The characteristic of the book is that as a rule 
only one method of determination is given in each 
case, but the methods are well chosen as having 
stood the test of time, and the descriptions -sic*' 
concise and accurate. Little is said about appara- 
tus and reagents; there are few illustrations, and 
in general the book seems to be intended rather 
to remind students of what they have been taught 
than to take the place of laboratory demonstration. 
In cases where the more expensive standard works 
on analysis and assaying are inaccessible, this 
handy volume will be found to take their place 
with scarcely any disadvantage. It is small 
enough to .slip into the pocket. 

Alignment Charts : their Principle and Application 
to Engineering Formulae. By E. S. Andrews. 
Pp. 3^. (London : Published for James Selwyn 
and Co. by Chapman and Hall, Ltd.) is. 3d. 
net. 

Alignment charts have been used to some extent 
by engineers in recent years, and are capable of 
b^ing employed to a much greater extent. The 
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method was developed very largely by Prof. 
Peddle, of the Rose Polytechnic Institute, U.S.A., 
and his method of treatment has been followed 
by the author of the little book before us, with 
some variation in details. In this system of 
plotting scales of the variables involved are set 
ofT along parallel lines, and a straight-c'dge laid 
across the lines enables one of the variables to 
be determined when the others are given. The 
author describes methods to be followed when 
there are three, four, or more variables, and gives 
illustrations of the plotting of reinforced concrete 
Qolumn, boiler shell, steel beams, shafts, and 
other engineering formula}. 

Most of the illustrations are dear and easy lo 
read ; Figs, i and 2 arc exceptions, the lettering 
and printing being poorly executed. There are 
very many problems of a repetition character in 
engineering, and much time can be saved by 
charts of this kind. There is also less risk of 
error in the results, once the chart has been cor- 
rectly drawn. VVe can commend the book to 
engineers who wish to make themselves 
acquainted with this labour-saving device. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

Mathematical Printing. 

Your remarks in Nature (September 16, p. 79) 
rdating to tho important suggestions on mathe- 
matical printing recently circulated by the London 
Mathematical Society, are confined to the examina- 
tion of special points, in the light pjirtly of applica- 
tion to the special case of an analytical memoir on 
dynamics of aeroplane's. 

It is worth while to direct special attention lo what 
is perhaps the . main recommendation, for examples 
of its di.sregard are still conspicuous. The introduc- 
tion of the notation of Ihe solidus or oblique bar 
for fractions has had much to answer for, especially 
in this country, on account of its use in excess for 
example, in reducing long formulas to the deal-level 
of a single line, thus obscuring their structure with- 
— compensating gain. .As originally revived by 
Sir George Stokes, and largely adopted on his sug- 
gestion, the intention was to r(*nder possible the print- 
ing of brief expressions isolated in th<? current text or 
elsewhere, without disturbing the line; its use for 
reducing a formula already specially set out, and in- 
volving a sum of fractions, to a single line of type, is 
usually to be deprecated. 

The suggestion to replace the dot over a letter, the 
Newtonian symbol of its fluxion, by an accent follow- 
ing it, was put forward, doubtless with regret, as the 
lesser evil. If only printers would provide special 
types with the dot attached for the small number of 
letters likely to be thus affected, no change would be 
necessary. Joseph Larmou. 

Cambridge, September 24. 

PateolithiG Man in South Africa. 

1 HAVE read in Nature of August 5, just received, 
Mr. F. W. Fitzsimons’s letter refernng to the dis- 
covery of PalaeolUhic man in South Africa. I would 
not^trouble you wkh these lines were it not tliat many 
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of its statements are erroneous. Moreover, owing to 
my name being mentioned in connection with a de- 
tailed examination which is being carried out in this 
museum, it might be thought that I am' in part 
j responsible for the conclusions which Mr. Fitzsimons 
I enumerates. As a matter of fact, I informed him, 
i when first the skull was sent to us, and again some 
j nin<! months ago, that the fragment was not referable 
j to the Ncjinderlhal type. There is, therefore, no more 
justification in the statement he makes that there is 
“a close n;semblance in shape, thickness, and 
measurements” of the Boskop to the Neanderthal 
than in his g(;neralisation on the origin of the 
Palajolithic im[)lf;ments in South Africa, or in the 
state of mineralisation of the relic — “The skull is as 
completely fossilised as the Karoo fossil reptiles,” 
which are Permian and Triassic. 

The result of a preliminary investigation of the 
skull by our palaeontologist will be read shortly before 
the Royal Society of South Africa. Until then I can- 
not give any details beyond referring those interested 
in the subject to a short note by Prof. Boule in 
L*Anlhropo 1 o,qie (vol. xxv., September -December, 
1914, p. 595). L. Pekinguey. 

South African Museum, ('ape 'Pown, 

Cape of Good Hope, September 2, 1915. ^ 

' The Aurora Australis of Juno 17, 1916. 

Ir is interesting lo learn, as a complerient to the 
dc'scriptioii of the Aurora Borealis by Prof. Barnard 
in Nature of July 15 as jiccoinpanyiiig the magnetic 
storm of June 17, 1915, that a display of aurora was 
also observed in Ihe southern hemisphere. My corre- 
spondent, Mr. W. E. Mc.Adam, writes Upon that 
day (June 17) there was an exct'ptionally fine display 
of the .Aurora^ Australis visible all over New Zealand. 
Here at Dunedin it commenced at 7.30 p.m., and 
lasted till midnight. The glow in the southern 
horizon was quite uncanny in effect, producing the 
illusion that the sun was about to rise in an impossible 
quarter of the .sky, and at an impossible hour. I have 
been resident in the .Southern Hemisphere off and on 
for over fifty years, and have never seen anything to 
equal this last display of the Aurora Australis, a sorne- 
what rare ph(*nomenon in the latitude' of Dunedin, 
46° south.” A. L. CoRTiK. 

.Stonyhurst College Observatory, Bl.ackburn, 

Lancs, September 25, 1915. 

Distances at which Sounds of Heavy Gun-firing are 
Heard. 

Being much interested in the question of tjKi 
distance of propagation of the sound of the firing of 
big guns, 1 shnuld be much obliged to any readers 
of Nature who could send me some personal observa- 
tions on the matter, or let me know whether (and 
when and where) any notices on the subject have been 
published. Exact references are wanted,* as 1 should 
try to get the papers containing the information. The 
gun-firing from the Belgian coast is probably heard 
in England at lime.s. How far inland? All informa- 
tion will be gratefully rc'ceived by me. 

Henry de Varigny. 

18 rue Lalo, Paris, September 17. 

Nodules on the Intermediate Bladderwort. 

Mr. II. Evans (Nature of September 23, p. 88) 
should refer to Hooker’s “Student’s Flora,” p. 31 1, 
Utricularia, “propagated by hybej*nacula ” ; jmd to 
Babington’s “ Manual of Botany,” p. 339, Utricularia 
intermedia “increasing by buds at the end of the 
shoots and seldom flowering.” 

Eleonora Armitage. 

Dadnor, Ross^ Hcixjfordshire, September 25. 



September 30, 1915J 


NATURE 


THEORY AND PRACTICE OF FLYING.^ 

T he present notice refers to three new books 
on the theory and practice of flying. Al- 
though dealing with the same general subject, the 
ground covered by each is almost entirely different 
From that of the other two, and each has its own 
special interest. 

“Aeroplanes and Dirigibles of War” deals 
with the uses of aircraft in the present war and 
with the methods of repelling aircraft attack by 
lire from the ground; the work contains very 
ittle technical matter, no attempt having 
3cen made to enter into details of construe- 
ion. As showing the part which aircraft is 
ilaying in the world-war, the book can be 
-ead and appreciated with or without techni- 
cal •knowledge of aeronautics. 

The other books under notice are largely 
echnic.il, referring to aero-engines and to 
leroplanes respectively. In the first of these, 
details of engines suitable for use in aero- 
T^iitical work are shown with numerous ilhis- 
rrations; there is little theoretical matter, and 
scarcely any aerodynamics. The hook on 
leroplanes is, however, almost entirely de- 
^’oted to aerodynamics, and summarises the 
mportant features as affecting the aeroplane 
so far as they lie within present knowledge. 
Having said so much generally, the further 
more particular notes may be of interest : — 

(1) The book opens with interesting chap- 
ters on the history and development of free 
ballooning, tracing the military use of bal- 
kx3ns back to 1884 and incidentally claiming 
for the British Government “superiority and 
initiative.” In spite of more recent develop- 
ments the author says that the use of balloons 
is still so important that no one of the belli- 
gerents will seriously consider their disuse. 
Passing from balloons to dirigibles, the early 
struggles of Count Zeppelin with his enor- 
mous rigid airships naturally receive much 
attention. Other types, including the Par- 
scval and Ast ra-7'orrc.s non-rigid airships, 
enme under review, but the author says of the 
Zeppelins that they have given airship supre- 
macy to Germany. As a somewhat curious 
offset to this, the author quotes with approval 
a decision of the American military authori- 
ties that “dirigibles are not worth their cost 
as offensive machines,” a decision which may 
aftei; all prove to have been too sweeping. 

After reading these early chapters, the section 
on aeroplanes is disappointing. In respect to 
British military machines in particular the author 
<tppears to have been singularly misinformed. As 
an instance of this, it is stated that the BE type 
ot aeroplane has a maximum speed of 40-50 
m.p.h., and to anyone acquainted with the tech- 
nical flight journals such a statement is patently 

nirigibUs of War." Py F. A. Talbot. Pp. ai+ 
L Heinomann, 1915.) Price 31. V. net. 

Oriffin *-^*96. (London: C. 

Price Be. net. 

Pp. viii4-i36. (Undon : C. Griffin 
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wrong. As a matter of fact, the lowest flight 
speeds are of the order of those mentioned, whilst 
the highest were more nearly 70-80 m.p.h. at the 
beginning of the war. 

Coming to anti-aircraft guns and bomb- 
dropping the book again becomes interesting. 
One of the illustrations reproduced in Fig. i 
shows a mobile anti-aircraft gun as manufactured 
by Kriipp. Some of these guns are said to throw 
a shell weighing .40 lb. to a height of 6000—8000 
ft., forcing the aviator to similar heights for 
safety. h'rom such heights the accurate drop- 




I. — The latest Kriipp auti-airrratt gun, showing novel dtsposiiion of wheels. 

From “Aeroplanes and Dirigibles of War,” by F. A. iaibot. 

ping of bombs is a task of some difliculty, and 
success is often attained only by the pilot running 
the risk of destruction by shell-fire at much lo^er 
altitudes. 

7"he author concludes with an expression of his 
opinion that aerial activity will increase with the 
duration of the war, a prediction which is already 
being justified by events. 

(2) The most interesting and useful part of this 
book is the description in detail of a number of 
engines used in flight. The descriptions occupy 
about three-quarters of the whole and range from 
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the 25 h.p. Anzani, with which Bit-riot first flew 
the Channel, to some of the more modern engines 
of 200 h.p. The growth of the art of flying is 
strikingly illustrated by the fact that whilst 25 
h.p. was a useful size of engine in 1909, no 
present-day aeroplane, other than those for school 
purposes, has a horse-power less than 80, whilst 
many considerably exceed this. The celebrated 
Gnome engine, by means of which Farman and 
Paulhan achieved their early successes, is de- 
scribed very fully. The power was then a 
nominal 50 h.p., but really only 42 h.p., but Fig. 2 
shows a much larger model weighing only 540 lb., 
whilst developing 180 h.p. The complication of 
cylinders which is essential for light engines is 
most clearly shown in this illustration. 



Fii'.. a.— Eightem-cylindered aoo h.p. Gnome rotary engine. From “ Aero Engines," by G. A. Burls 

As engines get more and more powerful, the 
advantages of the rotary air-cooled type over the 
more trustworthy but somewhat heavier water- 
cooled engines become less and less, and may ulti- 
mately lead to extinction of the former type. The 
very high proportion of their existence which aero- 
engines spend in the repair-shop is clear evidence 
that finality of design is not yet even closely ap- 
proached, but there is reason to hope that the 
introduction of large water-cooled engines will 
considerably reduce the time of repair without the 
disadvantage of greater weight. 

The earlier part of the bcx)k contains theoretical 
matter relating to the woi king of hot-air engines 
and follows standard lines in most respects. After 
contrasting the weights of internal combustion 
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engines, the air-cooled engine of about 3 lb. per 
b.h.p. with the workshop engine weighing aoo lb. 
per b.h.p., the author proceeds to a discussion of 
the working cycle. By some extraordinary calcu- 
lation he concludes that an engine using the Car* 
not cycle would weigh 17 tons per b.h.p. ; one 
feels that this is overdone, and that part of the 
trouble at least is not legitimately laid on the 
Carnot cycle, but should be borne partly by the 
designer and partly by the calculator. 

Excursions into aerodynamics have already been 
stated to be few; they are also mostly unfortun- 
ate. It is stated that a reduction of gross weight 
of an aeroplane improves the gliding angle, where- 
as the two are independent, the effect of reducing 
the weight being to reduce the flying speed at 
the same gliding angle. A little 
later occurs a meaningless state- 
ment that “the power, caeteris 
paribus, varies as the cube of 
the air speed, etc.” What the 
Latin cxpres.sion covers it is not 
easy to see ; for any given aercir 
plane the horse-power at first 
decreases as the speed increases, 
becomes steady, *and then 
gradually increases. No power 
of the speed at all can be stated 
in such general terms. On the 
same page there occurs a con- 
spicuous error in applying the 
princii}les of relative motion to 
flight in a gale. 

These are, however, minor de- 
fects which can be put right in 
later editions, and the informa- 
tion on engines gives the book 
a right to the bookshelves of all 
serious students of aviation. 

(3) This work is a summary 
of the dynamics of the aero- 
plane, and has apparently aimed 
at the suppression of detail in 
order to make the important 
features clear. The early part 
of the book is based on the 5^- 
sults of tests at the various 
aerodynamical Ial)oratories, on 
the lift and resistance of wing 
forms, and the resistances of 
wires, struts, wheels, etc. In dealing with the 
probleni of flow, photographs are reproduced 
which indicate the difference between “stream- 
line” bodies and forms having high resistance. 
The “ stream-line ” body is shown as allowing the 
fluid to move in towards the tail, whilst in the 
blunter forms the tail region is occupied by eddies. 
This is one of the more clearly exhibited forms of 
the effects of viscosity, but in later photographs, 
showing the velocity of the fluid at any point, the 
very great difference between the flow round 
“stream-line” bodies and those of mathematical 
calculation is almost equally striking. 

After discussing the effects of changes of sec- 
tions of the wings on their efficiency, a few aero- 
planes are described, with particulars as to 
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leading dimensions and weights, and such data 
is then used to show how the performance of an 
aeroplane may be calculated. The calculation 
involves the use of aerodynamical data already 
described, and also means of estimating the per- 
formance of propellers. The usual theory of pro- 
peller design is given, and although this now 
appears to be in need of improvement, the results 
obtained by its use have been of very great value. 
In addition to the calculations relating to equili- 
brium a chapter is included on the question of 
stability. 

The book closes with a short description and 
discussion of aero-engines, and the whole appears 
to be very sound. The impression is left, how- 
ever, that in the attempt to be concise too little 
assistance has been given to the reader. Like the 
book on aero-engines, by the same publisher, the 
production is excellent, the illustrations being 
particularly clear. 

^UE VISIBILITY OF DISTANT OBJECTS 
IN WARFARE. 

long range of weapons employed in 
modern warfare has given importance to 
the study of the appearance of distant objects. A 
constant contest is taking place between the 
obseiwer trying to locate the position and numbers 
of the enemy, and the observer who endeavours 
by all possible means to conceal these factors. 

Generally speaking, an object becomes indis- 
tinguishable when its brightness and colour are 
identical with its surroundings. For this reason 
such colours as grey and khaki, which blend well 
with the surroundings, are preferred for modern 
uniforms. Yet their effectiveness in this respect 
depends on the nature of the ground over which 
troops are moving. Khaki is doubtless difficult 
to distinguish amidst sandy wastes; grey or green 
might be better against grass or foliage. Of all 
colours, red is the most conspicuous at a dis- 
tance. Not only is it the colour which presents 
the most vivid contrast with the ordinary back- 
gr^/md, but there appear to be certain physio- 
logical factors which accentuate this impression. 
For example, it is well known that the central 
region of the eye (which is mainly used for the 
observation of distant objects) is highly sensitive 
to the red end of the spectrum and correspond- 
ingly insensitive to blue and green. It has also 
been alleged that, owing to the eye lens not being 
achromatic, .most people find it difficult to focus 
distant blue and violet light; and that such 
objects readily merge in the landscape because 
their outlines^ are hazy and blurred. Skilful garr 
^®s*gning a flower-bed arrange the blue 
and lilac flowers in the foreground when possible, 
and rely on vivid red and orange blooms for a 
distant effect. 

It is known, however, that in a dim light the 
conditions obtaining in full daylight do not apply, 
if ^ *®®nle illumination the eye becomes more or 
I ss colour-blind and is highly insensitive to red, 
appears dead black, whereas green and 
Objects appear an uncanny grey. A party 
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of men in grey-green uniforms advancing across 
a grass field in twilight would therefore be ex- 
tremely difficult to detect. 

All this suggests that the problem of selecting 
an inconspicuous uniform is a complicated one, 
especially when it is borne in mind that it is also 
important that bodies of men, besides being in- 
conspicuous to the enemy, should be clearly visible 
to their own side. It has been suggested that 
this condition might be secured by differentiation 
in the colouring of the front and back of the 
uniform. 

It is interesting to observe that on several 
occasions during the present war scouts have 
taken special steps to accommodate the colour of 
their clothing to the surroundings. For example, 
it is stated that the Germans provided some of 
their men with white uniforms in order to match 
the snow in the Polish campaign, and that the 
Turkish snipers in Gallipoli painted their hands 
and faces green so as to be indistinguishable 
amidst foliage. 

It is clearly more difficult to secure resemblance 
to surfaces which arc constantly changing, such 
as the sky and the sea. But there is a second 
principle which can also be used to secure in- 
conspicuousness in these circumstances, namely, 
what may be termed the “ patchwork ” principle. 
This is based on the experience that the outlines 
of an object may be rendered difficult to distin- 
guish by breaking up its surface with stripes and 
patches. This method has been applied to air- 
craft and hydroplanes, and to forts and tem- 
porary defences of various kinds. Besides paint- 
ing the hulls and funnels of warships a slaty-blue 
or “battle-grey,” experiments have been made 
with mottled patches of black and irregular ser- 
pentine black lines painted on a grey background. 
Some experiments in this direction recently carried 
out in the United States Navy are said to have 
been very successful, and it may be only a ques- 
tion of time before Dreadnoughts are rendered 
practically invisible at the long range of modern 
sea-battles. 

A combination of patchwork and imitation of 
surroundings may also be applied with good 
results in order to conceal aerodromes and similar 
objects. For example, if the adjacemt ground is 
cleared and the grass is scraped away at intervals, 
leaving bare patches, and if the aerodrome itself 
is painted a patchwork of brown and green, 
identification from above becomes very difficult. 
Yet another instance is furnished by the recent 
correspondence in the Times regarding the colour 
of sandbags. It is stated that the Germans insert 
black sandbags at intervals among those of lighter 
tint. An officer at the front wrote : — “ ... It 
was the first thing I noticed about the German 
trenches. Their patchwork device made it im- 
possible to spy their loopholes, whereas ours take 
a long time to build and then are easily seen.” 

A device such as this, which would apparently 
save a considerable number of lives in a long cam- 
paign, is well worth attention. 

* There remains one other possible device for 
concealing objects which, although difficult to 



NATURE 


ii8 

apply, is probably the most perfect of all when 
realisable. This is to make use of mirror or semi- 
mirror surfaces which reflect their surroundings 
and thus automatically imitate them. Such a 
device would be applicable in any surroundings. 

The chief instance known to the author of the 
use of this method is afforded by the latest Zep- 
pelins, which are reported to have a coating of 
bright aluminium powder, which reflects the sky 
and makes the vessel very diflicult to detect at any 
considerable height. For aircraft flying at a 
height the problem of concealment is a particularly 
diflicult one, as whatever pigment is adopted the 
framework is seen silhouetted against the bright 
sky. It is possible that by making use of reflect- 
ing surfaces, in addition to the other devices men- 
tioned, this contrast could be considerably lessened. 
If to a noiseless engine could be added the quality 
of practical invisibility, aircraft would become 
very much more dangerous offensive machines 
than at present. 

Such problems as those mentioned above seem 
to deserve careful scientific study. Methods of 
concealment may do much to save the lives of 
combatants. Moreover, the utility of all vessels 
employed for scouting purposes, whether aircraft, 
motors, or submarines, depends to a great extent 
on their escaping detection. It is therefore surely 
well worth while to follow up any train of research 
which offers any promise of approaching in- 
visibility in the future. J. S. D. 

PROF, IF. II. H. HUDSON. 

W E greatly regret to record the death, on 
September 21, of Prof. W. H. H. Hudson, 
at the age of seventy-six years. Horn in London, 
he graduated as Third Wrangler in 1861. He 
was then fellow and lecturer of St. John’s Col- 
lege until 1882, when he was appointed professor 
of mathematics at King’s College, London. 
There, and also as professor of mathematics at 
Queen’s College, Harley Street, he worked until 
his retirement about twelve years ago. 

It is as a lecturer, and as a constructive re- 
former of the leaching of elementary mathematics 
'that P,rof. Hudson’s vigorous influence will long 
be felt. Of his numerous pupils many became 
teachers, and the improvements in modern 
methods of teaching must be largely due to his 
inspiration. He edited Harnard Smith’s “Arith- 
metic,” published notes on dynamics, gave various 
addresses on the teaching of elementary mathe- 
matics, contributed to the mathematics of meteor- 
ology with a theory of anemoids, and did much to 
promote order and economy in the study of 
mathematics by adding to its vocabulary terms 
now generally found useful. He was an active 
member of the conference which reported to the 
London County Council on the teaching of arith- 
metic ; of the councils of the London Mathematical 
Society and of the Mathematical Association ; and 
of the governing body of Newnham College, in 
the welfare of which (as of the education of women 
generally) he was interested. 
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Prof. Hudson’s principles received remarkable 
vindication in the record of his family. By the 
tragic death on Snowdon, in 1904, of his only son^ 
Cambridge lost one of its most brilliant Senior 
Wranglers, and perhaps the most widely accom- 
plished. The researches of Ronald Hudson in 
Kummer’s “Quartic Surface,” published post- 
humously, placed him in the front rank of geo- 
meters. The three surviving daughters of Prof. 
Hudson have all distinguished themselves as 
mathematicians. 

Few men intimate with the austerities of the 
most diflicult of subjects can have made a wider 
circle of personal friends than did Prof. Hudson. 
He had the gift of humour and sympathy which 
endeared him to all those he taught. He enjoyed 
travel and recreation to the end of his days, and 
within the boundaries of mathematical study • he 
knew how to find both. 


NOTES. 

Thr Rt v. Dr. E. W. Barnes, fellow and tutor 4 f 
Trinity College, Cambridge, has been appointed* ti> 
the mastership of the Tcinple. Dr. Barnes is in his 
forty-first year, and had a brilliant career at Cam- 
bridge. ITc went up to the University as a scholar 
of Trinity College, and in 1896 was bracketed second 
Wrangler. A year later he took a first class in the 
first division of the Mathematical Tripos, part iir„ 
and w'as first Smith’s prizeman in 1898, besides being 
president of thfe Union, lie was elected a fellow of 
his college in the same year, and was an instructor 
at the Royal Military Academy, Woolwich, in 1898-99. 
He is the author of various memoirs and paptTs on 
Gamma functions, integral functions, linear differ- 
ence equations, and related mathematical subjects. 

The Victoria Cross is given for conspicuous courage 
in the face of th(! enemy ; and, if we want a good 
example of such courage, wc have it in the English 
nurse, at the American Hospital at Neuilly, who in- 
oculated herself with a pure culture of the bacilli of 
gas-gangrene, that she might help the discovery of 
the bc\st treatment of that disease. We rejoice that 
she now is out of danger of death The annals 
medicine record many similar instances of self- 
devotion, and doubtless there are others which have 
gone unrecorded. They have not always been of use 
to mankind ; John Hunter, for example, inoculated 
himself with the virus of one of the venereal diseases* 
but drew a wrong conclusion fron the results of the 
experiment. The amazing self-experiments .with 
yellow fever, in Camp Lazear, were happily not in 
vain. The protective treatments against cholera* 
plague, and typhoid fever were of course, well tested 
by their discoverers on themselves before they were 
put to national uses. A good essay is waiting to be 
written on the whole subject of self-experimentation. 
Lord Moulton, in his. evidence before the Royal Com- 
mission on Vivisection, discusses the ethics of it, and 
he does that very well. But formal ethics scarcely 
touch the case; the self-experimenter, in the presence 
of the enemy, the germs, the havoc they work on 
men, women, and children, “sees red,” and behaves' 
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accordingly. Wc salute with reverence this big- 
hearted Englishwoman, but we beg of her that she 
will not do it again. 

# 

We regret to learn of the death, on September 8, 
at eighty-one years of age, of Dr Ugo Schiff, pro- 
fessor of chemistry in the R. Istituto di Studi 
Superiori, Florence. 

Dr. C. H. Wing, professor of chemistry at Cornell 
University from 1870 to 1874, and at the Massa- 
chusetts Institute of Technology from 1874 to 1884, 
died recently at the age of seventy-nine. 

The death is announced, in his fiftieth year, of Dr. 
K. E. Guthe, professor of physics at the State Uni- 
versity of Iowa from 1905 to 1909, and at the 
University of Michigan since the latter date. A 
native of Hanover and educated in Germany, he went 
to the United States in 1892. He was a member of 
the jury of awards (electricity) at the St. Louis 
E^eposition in 1904, and had made several contribu- 
Hons to the literature of physics. 

Naturalists, and especially ornithologists, through- 
out the British Islands are the poorer for the sudden 
death on September 15 of Mr. R. M. Barrington, of 
Fassaroc, Bray, Co. Wicklow. Though in his sixty- 
seventh year, he was still full of activity and of 
enthusiasm for his favourite studies. An admirable 
e.vample of the “ all-round ” naturalist, Mr. Barrington 
will be especially remembered for his work on the 
migration of birds. From 1880 he collected specimens 
forwarded to him by lightkeepers around the Irish 
coasts, and the results of these observations were pub- 
lished in a substantial volume in the year 1900. Many 
birds were thus recognised for the first time as Irish 
species — such as the yellow-browed warbler, the 
aquatic warbler, the barred warbler, Pallas's grass- 
hopper warbler, the short-toed lark, the shore-lark, 
the mealy and Greenland ledpolls. The specimens 
accumulated were either passed on to the Nation.al 
Museum in Dublin, or preserved in Mr. Barrington’s 
beautifully kept private museum at Fassaroe, in 
^hich he took great pride and pleasure, and which 
he was always ready to show to friends, expounding 
the while from the wide experience with which tiis 
memory was stored. He was a keen botanist, having 
in his younger days paid especial attention to the 
Alpine plants of Ireland. He threw himself heartily 
into many enterprises for extending biological know- 
ledge and interest, having been one of the founders 
of the Dublih Naturalists’ Field Club, and a valued 
member of council of the Royal Irish Academy, the 
Dublin Society, and the Zoological Society of Ireland. 
To his wide knowledge of natural history there were 
added a personal charm and a kindly humour which 
will^ make the memory of his friendship a ’ igh 
privilege.' 

It has been found that at the present 'time there 
arc three main causes which delay the production 
and repair of aircraft and their parts, namely, lack of 
co-ordination between those engaged in aeroplane 
construction, difficulties of finance, and shortage and 
wastage of labour. To remedy these disadvantages, 
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it is proposed to establish a central body under the 
title “Aeronautical Production Committee” or some 
similar name, the functions of which will include the 
promotion of co-operation and co-ordination in the 
aeronautical industry, the provision of technical 
assistance otherwise unobtainable for financial institu- 
tions, and the development of arrangements for the 
better utilisation of the existing labour and the train- 
ing of as many men for aeronautical work as the 
situation demands. It is estimated that an expendi- 
ture of about loof. per week would enable the com- 
mittee to supply the Army and Navy with seven more 
aeroplanes every week, and it is suggested that the 
sum might be raised partly by a Government subsidy, 
partly by a small foe charged to the makers for the 
benefits they would derive from the central bureau, 
and partly by voluntary subscriptions. The scheme 
has received the support of many eminent authorities, 
and further particulars can be obtained from the 
temporary secretary, Mr. L. Blin Dcsblcds, 39 Victoria 
Street, Westminster, S.W. 

Just before five o’clock on Thursday morning last, 
September 23, a fire was discovered in the Technical 
School buildings, Market Street, Newton Abbot, and 
although the firemen succeeded in confining the out- 
break to one room, much damage was done to the 
school museum, which included the life-long collec- 
tion of the late Mr. W. Vicary, of The Priory, Exeter, 
l>equeathed some years ago to his nephew, Mr. W. 
Vicary, chairman of the governors of the Technical 
School. The collection was considered to be one of 
the firu'st out of London, and many specimens were 
believed to be unique. It included thousands of speci- 
mens of minerals, some being very fine and rare. 
There were also some fine old flints from Dartmoor, 
stone implements, and a valuable collection of corals. 
Specimens from all parts of the world were included 
in the collection, and many cannot be replaced. 
There was also an extensive collection of butterflies 
of numerous varieties, and some magnificent examples 
of sampler work, some dating from the sixteenth 
century. The massive cases, valued at about 300I., 
were completely destroyed, and it is probable that the 
bulk of the collection is rendered useless by the great 
heat. Other things lost are the records of the school 
from 1868, the year of its inception, and a collection 
of photographs, most of which cannot be replaced, of 
people who have been connected with the school. 

A Home Grown War Food Exhibition, organised by 
the Daily Mail, was held at the Horticultural Hall, 

I Westminster, last week. When it is considered that 
I the growth, development, and power to function of 
all the tissues of the body arc derived directly from 
the foodstuffs ingested, there need be no apology for 
investing these substances with an importance of the 
first order. To say that the exhibition was a success 
falls far short of the whole truth It has demon- 
strated that British people in their thousands (there 
were more than 20,000 competitors) can produce 
wheat, vegetables, eggs, butter, cheese, honey, and 
jams in quality as fine as any other nation in the 
'world. Whether most of these foodstuffs can be pro- 
duced as cheaply in this country as in France and 
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Germany remains to be seen. In agriculture, as in 
art and most departments of human activity, the 
French do things with singular brilliance and address. 
Now that we are drawn so closely to France, our 
agriculturists have excellent opportunities for study- 
ing her methods in the various ramifications of their 
cailing. There is evidence to show that the fresh- 
ness of food plays an important r6\e in nutrition and 
problems of health. Since certain vegetables and 
fruits cannot be imported (even from the Continent) 
in a thoroughly fresh state, it follows that they should 
be raised at home. Apart from cost of carriage, there 
is no reason why we should not produce all our 
kitchen-garden material, many fruits, eggs, and 
butter and cheese as cheaply as any nation on the 
Continent. It requires no argument to-day to 
establish the contention that the health and physical 
conditions of the workers in this field are immeasur- 
ably better than in any sphere of activity afforded by 
the city. The only suggestion we have to make 
relating to the exhibition is that if a label bearing 
the name of the particular variety of foodstuff were 
attached to each exhibit, it would afford some valu- 
able information to competitors and visitors. Wc 
should now like to see a further exhibition in the 
form of practical demonstrations of how the various 
foodstuffs should be cooked. 

The destruction of housefly maggots in manure and 
other food-stuffs is nowadays a pressing question with 
sanitary officers. Some recent American experiments 
are described in Bulletin 245 of the U.S, Department 
of Agriculture, written by Messrs. F. C. Cook, R. II. 
riutchison, and F. M. Scales. Borax and powdered 
hellebore are found to be the most effectual “larvi- 
cidcs” of all the substances tested. 

The Trustees of the British Museum (Natural 
History) have published a valuable little pamphlet 
(Economic Series, No. 2), by Mr. Bruce F. Cummings, 
on the louse and its relation to disease. The struc- 
tural distinctions drawn between the head louse and 
the clothes louse will .be of interest to systematic 
entomologists, while the practical importance of the 
parasites as carriers of typhus and other diseases is 
duly emphasised. 

The Food Plants of the Gipsy Moth (Porthetria 
dispar) in America form the subject of Bulletin 250 of 
the U.S. Department of Agriculture by Mr. F. H. 
Mosher. From the careful experiments that he de- 
scribes it has been established that the caterpillars 
eat, and thrive on, forty or fifty different kinds of 
trees. It is evident that such discursive feeding- 
habits make attempts to destroy the insects more 
difficult. 

The asparagus-beetle (Crioceris asparagi) is a well- 
known pest in Europe and North America. The life- 
history of its chalcid parasite, Tetrasiichus asparagi, 
as lately described by Mr. F. A. Johnston (Journ. 
Agric. Research, Washington, vol. iv.. No. 4), is of 
remarkable interest. The tiny fly lays usually from 
five to seven eggs in an egg of the beetle. The 
beetle’s egg nevertheless hatches; the larva becomes 
fully grown, and, entering the soil, forms a pUpal 
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chamber. It never pupates, however, as the chalcid 
grubs have been feeding and growing within it; they 
crawl out of the dried cuticle and pupate in the 
earthen chamber whicll^the host-larva has made. 

An interesting account of the colony of grey seals 
(Halichoerus grypus) of Skerry vorc is given in the 
Scottish Naturalist for September by Mr. R. Wilson, 
of the Skerryvore Lighthouse. This colony, number- 
ing from sixty to eighty, takes up its residence on the 
outlying rocks every summer, the majority leaving 
before the winter sets in. Among other things, he 
refers to their pugnacity towards one another, at any 
rate so far as the bulls are concerned, and of their 
curiosity. 

The Zoologist for August contains several interest- 
ing ornithological papers. Dr. J. M. Dewar discusses 
the relation of oyster-catchers to their environment 
from observations made along the Firth of Forth; he 
finds that the access of the birds to their feeding- 
grounds in winter is largely dependent on the move* 
ments and activities of the hunian population of the^ 
district. The Rev. J. M. McWilliam describes ftie 
habits of the tree sparrow in Co. Donegal, mention- 
ing that a couple of males were observed feeding 
young in one nest, while a lonely female “was 
sitting on another nest not very far away.” Mr. E. 
Selous continues his “Diary of Ornithological 
Observations” made in Iceland. 

Further notes on the colour sense in bees, from 
the pen of Mr. C. B. Moffat, appear in the Irish 
Naturalist for September. Mr. Moffat is of opinion 
that colour is a negligible factor as a means of 
guiding bees in their search for nectar. They depend 
rather, he believes, on some subtle sense, perhaps of 
scent, 'Which enables them to keep to plants of one 
particular species during each separate journey to the 
hive. On the return from the hive plants of another 
species may be visited. Plants of the same species 
bearing respectively, say, pink and white flowers are 
visited in succession and at random, but neighbouring 
plants of different species, bearing flowers of the same 
hues, are avoided. y 

Extensive areas of floating oil off the east coast of 
I Scotland have caused the death of enormous numbers 
of guillemots, razorbills, and puffins, and a consider- 
I able number of eider-ducks. Details as to this extra- 
> ordinary occurrence appear in the Scottish Naturalist 
for September. Lady Erskine reports that on June 22 
at Kingsbarns the rocks were covered with a thick, 
brown oil, some seven inches deep in the crevices. 
Dead birds were lying all along high-water mark, and 
large numbers in a dazed condition, and, with their 
feathers matted together with oil, were sitting about. 
Some eiders were also found in a similar pitiable 
plight. The keeper of the Isle of May lighthouse, on 
June 16, found birds similarly coated on the rocks, and 
unable either .to fly or swim. Large sheets of .oil 
drifted to the island, and all the creeks on the east 
side were full of it. The Misses Rintoul and Baxter 
on June 29 found hundreds of dead guillemots, razor- 
bills, and puffins, and sonie. eiders, on the shore at 
Cambo. TTiey also report further victims from Largo 
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Bay and round the shores of Fife. In all these cases 
Che birds were unable either to fly or dive, and hence 
died of starvation. So far no explanatioji of this 
floating oil has come to hand. Probably it escaped 
from a torpedoed ship bearing a cargo of lubricating 
oil. 

The current number of the Quarterly Journal of 
Microscopical Science (vol. Ixi., part ii.), though con- 
siderably diminished in size, contains some very 
interesting matter. Mr. E. S. Goodrich’s article on 
the chorda tympani and middle car in reptiles, birds, 
and mammals should be welcomed by all students of 
comparative anatomy. In these days of cmbryological 
.hair-splitting it is refreshing to find that he is able 
to give a whole-hearted adherence to the much debated 
theory that the stapes and columella are derived from 
the hyoid arch, while the incus and malleus correspond 
to the quadrate and articular respectively. The atten- 
tion of teachers may be directed to some extremely 
useful diagrams contained in this memoir, especially 
^ext-figure 2, showing the relations of the auditory 
oxides and associated structures in reptiles and 
mammals. Another article in the same number, deal- 
ing with the placenta of a lemur, is from the pen of 
the brilliant Oxford embryologist, Dr. J. W. Jenkin- 
son, whose recent death while fighting in the service 
of his country is so deeply to be deplored. 

W. H. Brown and D. M. Mathews, in the Philippine 
Journal of Science (vol. ix.. Nos. 5 and 6, pp. 413-561), 
give the results of an elaborate study of the Diptero- 
carp forests of the Philippine Islands. At low eleva- 
tions throughout the Indo-Malayan region, the iin- 
portant forests, capable of yielding an extensive supply 
of timber, are those in which the dominant trees belong 
to the family Diptcrocarpaccae. Forests of this class 
occur in the Philippines from sea-level to ’2*500 ft', 
elevation, and cover an area of 30,000 square miles. 
Different types occur, the ecological and silvicultural 
features of which are well described by the two 
authors, who give numerous tables of the rates of 
growth of the main species, and discuss at great 
length the most suitable methods of utilising -the 
^imber, which will ensure successful natural regenera- 
tion on the felled areas. Artificial replanting appears 
to be impracticable. The prevalent opinion that most 
of tho woods of the tropics are very hard and heavy, 
and consequently only fit for ornamental uses; is not 
supported by these investigations. On the contrary, 
it is believed that enormous supplies of soft and light 
timbers, just as suitable for building purposes as the 
pine and spruce of northerly regions, will eventually 
be procured from the tropical Dipterocarp forests, 
which often consist of dense stands of a few species, 
that may be logged at a small cost. An export trade 
in such timber from the Philippine ports has lately 
been .rendered possible by the introduction of cheap 
American machinery. 

The last issue (1913-14) of the Bulletin Hydros 
graphique^ published in Copenhagen by the Con- 
seil permanent international pour 1 ’Exploration de 
la Mer, contains physical observations taken, chiefly 
w the North Sea, from July, 1913, to June, 1914. 
The volume includes an admirable series of finely 
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executed maps illustrating salinities and currents, the 
former in the North Atlantic as well as the North 
Sea. The current observations are discussed at some 
length, but the available data are still insufficient to 
allow laws to be formulated with regard to mean 
current conditions. Unfortunately, the war has inter- 
rupted this international effort, but it is to be hoped 
it will be continued later. At most stations measure- 
ments have been made at 10 metres’ depth and near 
to the bottom, and at fortnightly intervals for three 
years. The tidal current seems to be least in the 
Skagerak and the northern central part of the North 
Sea, greater in the vicinity of the coasts and in the 
eastern and western parts, and greatest in the 
southern portion between the Channel and 53° N. 

In Naturen for July and August, 1915, C. F. 
Kolderup discusses and illustrates the Devonian flora 
of Vestland, between the Nordfjord and the Sogne- 
fjord of Norway, on the basis of his researches from 
1899 onwards, aided by material in the University 
collections at Kristiania. The plant-remains confirm 
the older suggestions as to the age of the sandstones 
and conglomerates, and the presence of the Orcadian 
Thursophyton milleri, which is probably a Lyco- 
podiale, suggests a Middle Devonian horizon. 

I Discussions of the anemographic observations re- 
corded at Deesa from January, 1879, to December, 
1904, and at Karachi from January, 1873, 10 

December, 1894, by W. A. Harwood, are given in 
vol. xix. of the Memoirs of the Indian Meteorological 
Department ; the discussions are numbered respectively 
VII. and VIII. There is an introduction by Dr. 
G. T. Walker, and descriptions are given of the two 
stations. The year at Deesa is divided into three 
seasons: the cool season, October to February; the 
hot season, March to May; and the rainy or south- 
west monsoon season, from June to September. As 
each season has its chanictcristic winds, the data are 
discussed under the three divisions. At Karachi the 
year is divided into similar seasons, which embody 
similar months to the discussion at Deesa. The 
greatest air movement at Deesa corresponds to the 
direction of maximum frequency throughout the year. 
It is north-east in the cool season, and shifts round 
through west during the hot season to soutlvwcst in 
the rains. At Karachi the predominant movement 
and the highest velocities are recorded from south- 
westerly directions at all seasons. The hourly velo- 
cities and co-ordinat6s of wind movement are given 
for each month for each of the two stations, and 
there are monthly wind-roses and other diagrams. 

We are glad to see that the war has not interfered 
with the publication of that very useful periodical, the 
Journal of the Royal Microscopical Society. In addi- 
tion to the usual summary of current researches, the 
August number (part iv., 1915) contains an interest- 
ing article by Mr. Charles Singer on the “ Dawn of 
Microscopical Discovery,” with reproductions of some 
microscopical drawings of early date and portraits of 
some of the pioneers of microscopical science. Accord- 
ing to the author, the pioneer period, with which his 
article exclusively deals, terminated about the year 
1660, and was succeeded by the classical period, in 
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which flourished the g^reat mirroscopists Hooke, 
Grew, Malpighi, Leeuwenhoek, and Swanimerdaiii. 
Amongst the i)ioneers themselves are included such 
well-known names as Fabio Colonna, Galileo Galilei, 
Federigo Cesi, and Athanasius Kircher. 

The June number of Terrestrial Magnetism and 
Atmospheric Electricity contains the results of the 
measurements of the deviation of the magnetic com- 
pass from true north made on the magnetic survey 
ship Carnegie during hcT voyage from Brooklyn to 
Honolulu vid the Panama Canal in the spring of this 
year. The corrections to the British Admiralty Chart 
are very small over the course from Brooklyn to the 
West Indies, but in the neighbourhood of the passage 
between Dominica and Porto Rico the chart gives the 
westerly deviation more than a dogrct? too small. 
Across the Caribbean Sea the chart is within a few 
tenths of a degree of the Carnegie results, but in the 
first 30^ of the course across the Pacific our charts 
give the easterly deviation about a degree too small. 
\t greater distances from the American coast the error 
falls to one or two-tenths of a dc’gree, and is some- 
times an excess, sometimes a deficit, in the easterly 
deviation. 

In the Journal of th<! Franklin Institute for Sep- 
tember, Mr. W. S. Bartholomew, president of the 
Locomotive Stoker Company of .Schenectady, says 
that under average conditions any locomotive, freight 
or passenger, which has a maximum tractive effort of 
50,000 pounds, or burns 4,000 pounds or more of coal 
per hour for an extended period, one hour or more, 
should be fired by mechanical stoker. It appears that 
about 1,200 locomotives in the United States h.'ive 
had mechanical stokers fitted, and about one thousand 
of these were in use in April last. Some six hundred 
are Street stokers of the over-feed type, and 365 are 
Crawford stokers of the under-feed type. It is claimed 
that the mechanical stoking of locomotive's raises the 
efficiency of the locomotive by increasing the earning 
pow'er, and also raises the efficiency of labour by 
making it possible for one crew to handle iiioro traffic 
per train unit, or the same train unit with greater 
eai>e. It also lessens the arduous physical labour of 
the fireman, and lifts the grade of his employment. 

The Engineering Magazine for .Scpl<‘mbcr contains 
the first of a useful series of articles by Prof. J. C. 
Smallwood on recording power plant operations. 
Descriptions are given of coal meters, feed-water 
meters, and stcam-llow meters ; these an* thoroughly 
w’cdl illustrated from photographs and w'orking draw- 
ings, and contain much information of value to 
engineers. Coal-w<Mghing apparatus may be classed 
as registering meters, automatic coal scales, and 
hand-adjusted weighers. It does not appear that 
there is any autographic coal inet(*r on the market, 
although it would appear that such a one would be 
ol distinct use, especially in connect ion w ith 
mechanical stokers. Among water-flow meters, the 
V-notch weir meter has recently found muc'h favour, 
as it may be combined with a feed-w^ater heater. 
Other water-meters described are operated under the 
Pitot principle, the Venturi principle, and the prin- 
ciple of volume measurement in tanks. Steanvflow' 
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meters applied to individual boilers show the instan- 
taneous steaming rate. A meter attached to each 
boiler of a battery of boilers will show if any boiler 
is “loafing.** The Pitot and Venturi principles are 
also made use of in steam-flow meters. In the St. 
John meter the flow takes place through an orifice 
in which is a conical plug. A difference of pressure 
of about 2 lb. is maintained. When the flow’ in- 
creases the plug rises, and thus gives an increased 
area of orifice. A lever system connects the plug to 
the recording pen. 

'fHE forthcoming books of the Oxford University 
Press include :~-'J'he Cures of the Diseased in Re- 
‘inote Regions. Reproduced in facsimile from the. 
original issue of London, 1558, with introduction 
and notes by C. Singer ; Origin and Meaning of some 
fundamental Earth .Structures, by C. P. Berkey; 
Contributions to the Ethnology of the .Salish Tribes, 
by J. A. Tuit; Architectural Acoustics, by W. C. 
Sabine; .Scientific Managc'rnent, by C. H. Thompson; 
The Evolution of Modern Medicine, by Sir W. 
Osier; Geography of Eastern Asia, by D. PatonT 
Messrs, Crosby Lockwood and Son announce, in 
their “ Manuals of Chemical Technology *':-- Chlorine 
and Chlorine Products, by Dr. G. Martin, with 
a chapl(*r on Rt'ct'iit Oxidising Agciils, by G. W. 
Clough; Sulphuric Acid and Sulphur Products, by 
Dr. G. Martin and J. L. Fuucar; The Salt and 
Alkali Industry, by Dr. G. Martin and S. Smith, 
w’ith chapters on the Stassfurt Industry and Potas- 
sium Salts, by F. Milsom. Further books of science 
to be issued by the Cambridge University Press 
are A Student’s Book on .Soils and Manures, by 
Dr. E. J. Russell, illustrated (Cambridge Farm Insti- 
tute Series); Archaeological Excavation, by J. P. 
Droop (Cambridge Archeological and Ethnological 
Series) ; Ticks ; a Monograph of the Ixodoidea, part 
iii., the Genus Hacmaphysalis, Bibliography of the 
Ixodoidea, ii. ; North America during the Eighteenth 
Century : a Geographical History, by T. Crockett and 

B. C. Wallis, illustrated; Cambridge Elementary 
Arithmetics, by J. H. Webster, Teacher’s Books V., 
VI., and Vll.; A First Course of Geometry, by Dr- 

C. Davison ; E.xperimental Physics ; a Text-book of 
Mechanics, Heat, Sound, and Light, by Dr. H. A. 
Wilson, illustrated (Cambridge Physical Series); An 
Introduction to Applied Mechanics, by E. S. Andrews, 
illustrated (The Cambridge Technical Series); Ships, 
Shipping, and Fishing : with some Account of our 
Seaports and tlu'ir Industries, by G. F. Bosworth, 
illustrated (Cambridge Industrial and Commercial 
Seric.s). 

A C/VTALO(iiJii of books and papers on economic 
?:oology and other subjects just issued by Messrs. 
J. Wheldon and Co., 38 Great Queen Street, W.C., 
contains the titles of many works of interest to 
naturalists. We notice that complete sets of reports 
and other publications difficult to obtain are offered 
at reasonable prices, and also rare works on fish and . 
fisheries, marine biology, and economic entomology. 
Librarians and private workers who consult the cata- 
logue will find in it a number of volumes well worth 
purchasing. 
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OUR ASTRONOMICAL COLUMN. 

A New Comet. — A Copenhagen telegram reports 
the discovery of another comet by Mr. J. E. Mellish. 
In addition to the signatures of Profs. Pickering and 
Stromgren, the message bears the name of Aitken, 
and the position of the object appears to have been 
measured at Lick. ■ Thus there arc sufficient grounds 
for presuming an authentic comet has been detected, 
although the communcation contains no inforn^ation 
regarding the movement (or magnitude) of the object. 
Its position on September 19 i6h. 19m. 2s., Lick 
time, was R.A. loh. 37m. 54s., dec. 26° 13' 17", i.e. 
between 40 and 41 l-eo Minoris. 

With reference to the note in this column last week, 
readers who have not the opportunity of consulting 
Dreyer’s Catalogue may be interested to learn that 
N.G.C. 2261 is therein stated to show a cometic 
nucleus. 

The Variation of Latitude.— Two papers in 
r(‘cent numbers of the Astronomische Nachrichten 
bear on this subject. In No. 4811 Dr. E. Przybyllok 
publishes results of an investigatiop into the effect on 
latitude determinations of that part of the atmospheric 
W^efraction duo to the air inside the observatory differ- 
ing in temperature from the external. It is found 
that measures of the altitude of the pole show a daily 
fluctuation in magnitude varying directly with the 
altitude of the sun. Among the numerous citations 
---there seems to be no reference to the work of Mr. 
S. Shinjo — one significant item concerns a systematic 
diffc'rence amounting to found between visual 

and photographic determinations caused by the heating 
effect of a small dark-room lamp fixed to the south 
of the photographic zenith sector. 

In No. 4812 von H. Wanach discusses the Kimura 
term “z.** Dr. de Sitter’s view is adojited that the 
greater part of this term is due to the method of 
reduction. Refraction anomalies are considered to be 
a sufficient cause for the remaining part. The “z” 
term having been hypothesised out of existence, the 
attempt is made to modify the 'group corrections as 
obtained by the “ Kett(*nmothode,” so that in the me.in 
“z” vanishes for ail stations and years. To this end 
a modified “2” is taken as a negative declination 
corrv^tion, and new values arc derived for the group 
corrections for the six northern international stations. 
The differences between successive groups show an 
annual oscillation having a maximum in spring and 
a minimum in autumn, whilst the amplitudes for the 
^ three Continental stations markedly exceed those at 
the “maritime” situations, thus indicating the prob- 
ability that variations of zenith refraction of meteoro- 
logical origin are operative. 

Stellar Proper Motions determined Stereo- 
scopiCALLY. — Quite recently M. Comas .Sola, of the 
Barcelona Observatory, recorded some qualitative 
observations of stellar cross-motions obtained by 
stereoscopic comparison of stellar photograins (this 
col., August 26). According to the Astronomische 
Nachrichten (No. 4811) it now appears that Prof. 
Max Wolf has employed the stereoscope most success- 
fully in quantitative determinations. Results are 
given ^ of measures of the proper motions of eight 
stars in the neighbourhood of tr Leonis made on plates 
secured with the i6-in. Bruce telescope at an interval 
of 12- 108 years, one of the plates having been taken 
JjJ ^903, the other in the early part of the present year. 
The stars measured range from 7-o~i2*5m. magni- 
^de, and the yearly motions vary from 0-31'^ to I’lS'^. 
Some of the stars have been measured previously, 
c.g, the pair 83 Leonis by Kobold among others, who 
found the annual motion of 0*77^, whilst the new 
method gives 074'^ for the same quantity. 
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Rotation Period op Neptune. — Mr. Maxwell Hall 
has published (Monthly Notices R.A.S., vol. Ixxv., 
No. 8) the results of photometric observations of this 
planet made during its recent opposition ; thirty-five 
measures of magnitude were obtained during the 
period February 26 and May 10 of the present year. 
The magnitude ranged from 687 to 776, and the 
period which best fitted the measures was yh. 50m. 
68s. Similar observations made during November, 
1883, gave a period of yh. 55111. Greater continuity 
in the series of observations is necessary, and the 
co-operation of observers well distributed in longitude 
is therefore invited. 

The Internal Constitution of the Earth. — Mr. 
Harold Jeffreys, who has recently published several 
important theoretical investigations on the physics of 
the earth and moon (Mem. R.A..S., vol. lx., part vi., 
and Proc. R.A.S., vol. Ixxv., No. S, pp. 648-658), 
contributes a very useful article to tee current number 
of the Observatory on the mechanical properties of 
the earth A good idea is given of the manner in 
which a number of apparently widely differing lines 
of investigation have in n^ality converged in adding 
to our information albeit at limes in a somewhat 
conflicting fashion-- regarding the state of the earth’s 
interior. 

Photometric Observations of B Cephei. — During 
the period June lo-Scptember 26, 1914, Dr. Giuilo 
Bemporad and Dr. V. Fontana collaborated in making 
a fairly numerous scries of photometric measures -. f 
the light of this star. Dr. Bemporad ’s results appear 
in the Mem. Spett. Hal,, June, 1915. The mean light 
curve shows a secondary maximum, and at a later 
phase an inflection. A further analysis of the data 
was made with special reference to the secondary 
oscillations. 

The Evolution ok the Stars and hie Formation 
OF THE Earth. — ^Tlu‘ second course of lf‘clures on the 
William Ellery Hale foundation was given at the? 
meeting of the. National Academy of Science at 
Chicago last December by Dr. W. W. ('ampbell 
under the above title. These lectures ate now being 
published in The Popular Science Monthly, begin- 
ning in the September number. 

THE ETNEAN EARTHQUAKES OF MAY, 

1914. 

'T'HE term volcanic earthquakes has for long been 
applied to all earthquakes originating within 
tho bounds of active or dormant volcanoes. Such 
earthquakes are usually distinguished from, ordinary 
tectonic earthquakes by their small disturbc.d areas, 
the great intensity of the shocks near the centres of 
those areas, the brevity and abruptness of the shocks, 
and the comparative, absence of fore-shocks and after- 
shocks. While the countless tremors which precede 
and accompany volcanic explosions are no doubt the 
effects of such explosions, it has been assumed, per- 
haps rather hastily, that all volcanic earthquakes are 
as intimately connected with the volcanic operations. 
Several recent investigations (see Nature, vol. xcii., 
pp. 716^; vol. xcv., p. 215) have, however, shown that 
many volcanic earthquakes are of a tectonic or semi- 
tectonic character, and that both earthquakes and 
eruptions are in all probability effects of the same 
cause or causes. 

The more important Etnean earthquakes evidently 
belong to this category. They originate beneath the 
volcano — in recent cases, below its eastern flank — and* 
they are closely associated in point of time with ex- 
plosions or period.s of increased activity of the volcano. 
Moreover, tneir seismic foci are at a slight depth. On 
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the other hand, the melzoseismal areas are much 
elongated and their longer axes are directed roughly 
towards the central crater and at right angles to this 
direction, implying^ that they are probably due to 
slipping along radial and peripheral fractures (sec 
Nature, vol. xciii., pp. 272-3). 

The earthquakes of May, 1914, on the eastern 
flank of Etna, supply useful evidence on this subject. 
They have been studied with great care by Prof. 
Gaetana Platania,^ who, with ample materials at his 
command, confirms the conclusion arrived at in the 
last-mentioned paper. Several of the shocks, besides 
the principal earthquake of May 8, were of destructive 
intensity, and the outer broken line on the accompany- 
ing map includes all the places in which houses were 
damaged by the different shocks. 

Slight earthquakes were felt within this area on 
'April 28 and 30, and May x and 2. The scries proper 
began on May 5. On May 7 at 5.35 p.m. (G.M.T.) 
there was a strong double shock, the two parts being 
separated by an interval of three to four seconds. In 
the epicentral zones, inducted by the curves Nos. i 
and 2, walls were cracked and some houses damaged. 



This may, as Prof. Platania suggests, have been a 
twin-earthquake, but the evidence is insullicicnt to 
decide the point. Soon afterwards, at 9 p.m., another 
strong shock caused slight damage within the area 
represented by the curve No. 3. 

On the morning of May 8, only light vapours were 
being emitted from the central crater of Etna and 
from the vent on the north-east flank opened in May, 
1911. At about 5.30 p.m., however, extraordinary 
activity was manifested in both, and this continued 
for several days with a first maximum on the evening 
of MUy TO, and activity above the average for the rest 
of the month. 

Shortly afterwards, at 6h. im. 30s. p.m., occurred 
the principal shock of the series, by which the towns 
of Passopomo, Linera, Cosentini, Carico, and Mortara 
were destroyed. The meizoseismal area is an elongated 
ellipse (No. 4), about 6 km. long and 2 km. wide. 
There was also a detached area of somewhat less 
destruction (No. 5). Within the meizoseismal area 
not only were the houses ruined, but the ground itself 

1 Sul periodo sitmico dal maegio *0x4 nalU ragtona oriantala dcH* Etna, 
Publ. delt t if » di Gtitr^.sFisiC’V t Vnlcanol^gia della R, UnivtrHtA di 
Catania^ No. 5, 19x4. Pp. 1-48. 
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was crushed. A slightly sinuous fracture traverses 
the axis of this zone, as shown by the continuous 
line in the map, and in its neighbourhood the ruin 
was complete. Throughout its course there is almost 
everywhere a change of level, in some places of a few 
centimetres only, in others^ of as much as 40 centi- 
metres or more, the ground on the north-east side 
being depressed relatively to that on the south-west 
side. There are also traces of a slight horizontal 
displacement. 

Between May 8 and June 4 thirty after-shocks were 
recorded, only one (that of May 28) being of any 
importance. The meizoseismal area of this shock is 
indicated by the curve No. 6. Prof. Platania notes 
that there were other migrations of the epicentres 
besides those noted above. He concludes that, during 
this seismic period, the whole eastern flank of Etna- 
was disturbed, probably by subterranean movements 
of the magma, which were responsible both for the 
increased activity of the volcano and for the slips along 
radial fractures which resulted in the earthquakes. 

C. Davison. 


METEOROLOGY WITHOUT 
INS TR UMENTSA 

^HOSE who have been compelled to wade through 

I- the long-continued record of nr.eteorological 
observations know and dread the serried columns of 
figures that tell of the scrupulous care with which the 
conscientious observer has read his barometer and 
thermometer. As a rule, it is impossible to inspire 
the mechanical and lifeless record of the weather of 
the past year, or of the past decade, with any lasting 
interest, but ,Mr. Backhouse, departing from stereo- 
typed nujthods, has given us a book on climatology 
that does not weary by its monotony or tire by its 
endless rep(*titions. 

Much of the success and charm of this volume 
depends upon the fact that it is a human document, 
recording what has been seen and experienced, not 
what is automatically registered by ingeniously de- 
vised instrumental methods. It is a revelation of 
character as well as an inquiry into the variation of* 
climatic factors. This record goes back to the time 
when the author was a schoolboy at York,’ an^ de- 
monstrates the value of habits of accurate and intelli- 
gent observation, diligently preserved through life. 
With perseverance and practice has come an acuteness 
of perception that has made Mr. Backhouse one of 
the most successful observers of those minute differijp- 
onces in the appearance of the sky or of the atmo- 
sphere that escape untrained observers, who prefer to 
consult the barometer rather than natural phenomena. 
And with the increased capacity for observation has 
come apparently the greater opportunity for exercising 
it. To most people, the observation of such pheno- 
mena as lunar rainbows or parhelia is a rare eventy 
and without such a trustworthy record as we have 
here, many would be inclined to doubt their frequency. 
Take again such instances as the successive alterna- 
tion in the wind direction, known as **land and sea 
breezes.” Although the cause is operative all over 
the world, we have come to regard these winds as 
confined mainly to a few tropical localities, and be- 
lieve that it would be vain to attenmt their observation, 
except in these favoured spots. But Mr. Backhouse 
shows how the attentive observer can study the be- 
haviour of tl^se alternating breezes on our own coast, 
and even mark the varying direction, as the azimuth • 
of the sun, at rising and setting, changes at different 

> PublicmionB of West Hendon House Observatory, Sunderland. No. iv. 
Meteorological Observations, chiefly at Sunderland. By T. W. BnekhouM. 
Pp. v4-i8B. (Sunderland : Hills and Co., 1915.) 
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seasons of the year. More important than the record 
of the facts themselves is the consciousness of how 
much we miss from failing to cultivate methodical 
habits of observation. 

The manner in which the information is presented 
and made available adds to the interest attaching to 
the method of collection. The author sums up his 
accumulated records, extending over forty years or 
more, in diagrams, that appeal to the eye. Wind- 
roses are a familiar device for exhibiting frequent and 
lawless changes. Similar contrivances are largely 
used, and demonstrate clearly that the north and east 
winds grow in frequency as the year advances towards 
the summer, to be followed later by the increase in 
the west winds, through the autumn and early winter. 
The land and sea breezes are similai^ treated, and 
the diagrams are equally instructive. The dependence 
of rain on wind is also illustrated diagrammatically, 
and the resulting figures are deserving of close study. 
T^e chapter on the prevalence of fog and mist, as 
determined by the visibility of prominent objects, is 
of special interest, for it is a kind of observation that 
cannot be assisted by instruments, but depends solely 
for its accuracy on the skill and vigilance of the 
observer, qualities in which Mr. Backhouse excels. 

THE BRITISH ASSOCIATION. 

SECTION G. 

ENGINEERING. 

Opening Address' by H. S. Hele-Shaw, D.Sc., 

LL.D., F.R.S., M.Inst.C.E., President of the 
Section. 

The preparation and delivery of a presidential 
address is usually a pleasant and not dimcult task, 
although it seems to the custom mildly to intimate 
to the contrary. In ordinary times the president 
chooses a subject on which he has done some work, 
and with which he is therefore familiar, and with 
which, moreover, his name is more or less associated. 
If this had been an ordinary time, I should have liked 
to deal with the fascinating subject of mechanical 
locomotion, and to review what has taken place, let 
us say, since the meeting of the British Association 
held in Manchester rather more than half a century 
ago. But the time is not an ordinary one, for the 
war which a year ago cast its shadow over the meet- 
ing of the British Association in Australia has, as the 
months have passed by, gradually unfolded the most 
terrible page in the history of the world. 

It is terrible not merely because of the frightful 
slaughter which has taken place and which will yet 
take place, owing on one hand to the gigantic armies 
employed, and on the other to the nature of moderg 
warfare. A predecessor in the chair, one who has left 
many marks of his genius on the peaceful engineering 
works of the country, Mr. Hawksley, commented 
about fifty years ago on “the unhappy necessity of 
devoting so much of the science and skill of members 
of the association to the defence of the homes of the 
people of this great nation.” 

This is not the place to dwell at any length on the 
subject of the war; but I cannot help pointing out 
that the whole attitude of scientific and professional 
men in this country at the beginning of the war shows 
how little they realised the real nature of what was 
before us; but we now know that the only way to 
escape from destruction ourselves is to employ all the 
resources of science in our own defence. 

It is partly on these grounds that the meeting of the 
British Association for the Advancement of Science 

1 Abriffed by tfie author. 
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has been held this year, because science is proving 
such an ull-important factor in the present war. 

The mere holding of this meeting, however, with a 
vague sort of idea that science is associated with war, 
docs not seem to most of us to meet the real needs 
of the case. The decision to hold the meeting was 
made in March, i.e. six months ago. Since that time 
the nation has awakened to the fact that matters have 
become very much more serious, and we scarcely 
needed the solemn warnings of our responsible states- 
men to enable us to realise this. We see our foe 
turning every resource towards the active prosecution 
of the war, and bringing in the aid of every man 
towards that end. If the result were a small matter, 
we might pursue our way, as we did at first, with the 
fatuous cry, '' Business as usual**; but day by day it is 
brought home to us that the Hymn of Hate, childish 
though it may seem, really represents the serious mind 
and deadly intention of our enemy. It behoves us all 
then who are members of it to show that the British 
Association, which has rendered such great services 
to the country in the past, can bear its share of the 
burden to-day. 

I assume that we are all agreed upon this point, and 
it remains to consider the best way in which such a 
work can be carried out. Understanding from the 
president that he is dealing with the question from the 
point of view of the whole association, 1 need only 
deal with the matter so far as it concerns our section. 
After discussing the matter with our secretary and 
several of my predecessors in the chair, I suggest that 
I we continue the three research committees already in 
existence, but do not institute a fresh one, forming 
instead a special committee, the purpose of which I 
propose to lay before you. Before doing this, I should 
like to point out that the very fact that engineering 
constitutes such an important feature of the war has 
prevented our having, as often in times past, papers 
on military and naval subjects, such as warships, 
armour, projectiles, etc. And this for two reasons: 
first, because nearly every professional or manufac- 
turing engineer having as a rule sent the best of his 
staff to the fighting line is overwhelmed by actual 
work either directly or indirectly connected with muni- 
tions and war material, and is much better so em- 
ployed than in talking about the subject, or even in 
attending the present meeting; secondly, because 
men who really know all about such work would not 
be likely to discuss it in public at the present time, 
and I am sure you will agree with me that we do not 
want merely popular science on war subjects. 

Hence, the twenty-four papers before the section* 
deal with engineering science generally, but I venture 
to think they are of a high scientific quality, and quite 
as important in character as those of former years; 
and, although T need hardly remark that our report 
on gaseous explosions does not, as suggested by a 
daily paper, relate to high explosives, it will be noticed 
in several cases the papers touch closely on subjects 
bearing On the war, such as those on wireless tele- 
graphy and the traction of artillery. 

The object of the proposed committee is twofold. 
The first of these would be to undertake any work 
which may be of use in an advisory capacity or by 
research, or indeed in any other way for direct assist- 
ance in the war. This would, of course, be a tem- 
porary object of the committee, but nevertheless a 
real one. I need not go into all that may be done in 
this direction by the committee, but one step will be 
to place ourselves at the service of the Ministry of 
Munitions for such work. 

With regard to the second purpose, the matter 
^ stands on a rather different footing. We were in 
I many respects quite unprepared for the war on which 
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we have entered, and thoufjh this oilers one of the 
most powerful arguments in refutation of the charge 
that wc deliberately entered the war for sinister pur- 
poses, it will be very disastrous if we repeat our 
unpreparedness when the war ceases, and we shall 
deserve the worst that can happen to us. When peace 
is concluded, it will only be a prelude to another war, 
and a war which will recommence with far greater 
energy on the part of our enemy than before — viz., 
the war of commerce — and the latter will be almost as 
serious for us as the more sanguinary one. 

Remembering how soon we forgot that black De- 
cember week fifteen years ago; and the lurid indica- 
tion from the German Emperor that he and his people 
had the will to destroy us then if not the power, and 
how swiftly we relapsed into national ease at the end 
of the Boer War, it behoves every man who can do 
so to take his share in making ready for the terrific 
struggle Gennany is certain to put up in the arts 
and manufactures. I might give evidence of this from 
a number of sources, but 1 will only t.ike one emanat- 
ing from a body of professors of the great universities 
of Germany. These gentlemen have published a 
voluminous manifesto containing, amongst other 
gems, the following : — “ Once the Russians are driven 
back beyond their new Frontier we sh.all not forget 
the war which England has made on the maritime 
and Colonial commerce of Germany. That must be 
the guide of our action and we must supplant the world 
trade of Great Britain. By her blockade of Germany, 
England has instructed us in the ^ art of being a 
European Power, militarily, industrially independent 
of others. We must immediately seek to create for 
ourselves apart from the Empire of the Seas a Con- 
tinental commercial enceinte as extensive as possible.** 
It does not, however, want such published evidence 
to convince any practical person of the folly of think- 
ing that a keen and virile nation having more than 
loo million inhabitants is going to be crushed out of 
fierce and vengeful competition, w’hatever the end of 
the war may be. We shall better appreciate what this 
com|x^tition will mean if wc consider the progress 
made by Germany during the last half-century in the 
arts and manufactures. (The president then g.ive 
curves showing the cornparative growth of Great 
Britain and Germany during the last fifty years.) 

The above curves arc quite sufiicient to illustrate 
the marvellous progress of Germany ; and in passing 
I may remark that one of the most persistent allega- 
tions which has been repeated ad nauseam by German 
statesmen, soldiers, professors, and the whole German 
Press generally, is that the war is caused ^by our 
jealousy of this progress. Perhaps you ^ will con- 
sider it waste of time even to allude to this matter; 
but I will take this opportunity of pointing out 
that if there had been any truth concerning this 
jealousy, it would have been the simplest thing in the 
world to shut Germanv out of a large number of 
markets in the British Empire, and that this would 
have been a very much cheaper process than going 
to war. Our Colonies, which are now fighting equally 
with ourselves against German aggression, made a 
very small difference (5 per cent., for instance, in the 
case of New South Wales) in regard to the introduc- 
tion of German manufactures, I myself have some- 
what close knowledge of two colonies, and I cannot 
help recalling the astonishment with which I found 
in South Africa that, when there was a huge scheme 
of electrification effected, the enormous amount of 
material which Germany supplied was w what the 
public mostly believed to be a purely British enter- 
prise. I also have reason to know that the supply 
of machinery to NeV South Wales from Krupp in 
some cases exceeded by as much as ten times in 
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amount tho quantity supplied by British firms. The* 
prices were no higher, in spite of the 5 per cent, 
advantage to this country. The delivery of the goods 
was, on one hand, sometimes inordinately delayed, 
though scrupulously punctual in delivery on the other. 

Now, when wc look closely into the causes of Ger- 
many's great advance, wc can learn lessons which we 
have been culpably slow to take to heart. Although 
there are other causes, first and foremost, and over- 
shadowing all others, is the determint'd and w'hole- 
hearted organisation of German industry, 1 see it 
recently stated that the scheme above referred to (the 
Victoria Falls scheme) was lost to this country be- 
cause the industrial banks of Germany backed their 
own manufacturers, and this is no doubt partly true. 
As I have already quoted, (kTmany*s power in war 
is admitted to be her mechanical organisation, and 
the organisation of every material and engineering 
force to that end. Just as striking, if not more so, 
is her organisation for tho arts of peace, and I lately 
heard a very shrewd man of affairs express his amaze- 
ment at Germany’s entrance into war, when by peace- 
fully pursuing the way she was going she would have 
dominated the world commercially in a few vears’ 
time. It is undoubtedly in the matler of scientific or- , 
ganisation even more than the organisation of .science 
that Germ.'iny has achieved such w'ondcTfiil results, 
and it is therefore in this direction that we n,iist leave 
no stone unturned if we wish to have arrj^ chance of 
holding our own in the future. I will indicate a few 
of the matters in which there is ample scope for doing 
iis(‘ful work in the above direction. 

Education. 

A sign of the times is the inclusion of an Education 
Section in an association for the advancement of 
science. This has not been done on the narrow 
ground of improving the teaching of science in schools, 
but because it is now recognised, and this none too 
soon, that the whole problem of education must be 
treated in a scientific manner. 

When the subject of engineering education is men- 
tioned we are apt to think only of the training of such 
engineers as have been considered in a recent report 
issued by tho Institution of Civil Engineers, and to 
exclude, as that report purposely does, the training 
of our artisans and foremen. We certainly do not 
connect the idea at all with the training of the artisan 
himself. As a matter of fact, while high scientific 
training of tho professional engineer and manufac- 
turer is of vital importance, the proper education of ^ 
the men whom he will have to control is scarcely less 
so. Tho latter education may not be of the same 
kind, but it is just as vital to the country, and its 
present condition is a serious evil. 

A well-known American, in the General Electric 
Peview, writing on the “individual and corporate de- 
velopment of industry,** points out that theoretically 
the aim of both employer and employee is the same, 
namely, tho efficiency of industrial production to in- 
crease the return of the investment in labour and in 
capital. Unfortunately, however, as he remarks, “ the 
relations between tho two have frequently been hostile 
industrial warfare over the distribution of the returns 
rather than co-oporjation for the increase of financial 
returns of both parties.” 

One of tho most humiliating things of the present 
war has been the mutual relation of the two in this 
country in what -is probably the most critical period in 
our history. I will say more later on this subject, bot 
there is no doubt the subject of industrial education 
needs earnest consideration. 

(Various matters connected with the education of 
engineers were then dealt with.) 
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Research, 

If there is one thing more than anotht?r which the 
British Association can be congratulated upon, it is 
the work which it has done in the matter of research, 
and it is very interesting to go back to the earliest 
davs, more than eighty years ago, and to see how, in 
very different days from the present, research in all 
branches of science was encouraged, and what a 
potent factor the various meetings have been, not only 
in actually fostering the work of resc^arch itself, but in 
obtaining the recognition which is accorded it to-day. 
Amongst other things, the National Physical Labora- 
tory stands largely to its credit, as having been first 
powerfully Advocated at one of its meetings. This 
section has not been behind the others, and at the 
present moment there are three research committees, 
viz., those on gaseous explosions, compound stress, 
and impact. The work of the first of these is so 
valuable that its results have been published all over 
the world. 

To-day there is a more general recognition of the 
importance of research, and the recent institution by 
the Government of a Comniitlee for the organisation 
and development of scientific and industrial research 
is the latest indication that the nation is beginning 
to realise its importance. 

So far from all this making our work less neces- 
sary, there is all the more reason why we should have 
a permanent Committee of Research, because one of 
the intentions of the new Government Committee is 
to utilise the most effective institutions and investi- 
gators available, and the statement is made that one of 
the objects of th(^ Government Research Committee is to 
select and co-ordinate rather than originate, and that 
oneof its chief functions will be the prevention of over- 
lapping between institutions and individuals engaged 
in research. The Government Committee in question 
is only dealing with the organisation in England, 
Walk's, .Scotland, and Ireland. Now, the great advan- 
tage possessed by this association is the fact that it 
includes not only Great Britain and Ireland, but all 
the Colonies, and indeed one of the three researches 
above-mentioned is being carried out in Australia. 
Another research of the association is being carried 
out in Cyprus; and work is also being done in such 
places as Jamaica and Egypt. It is more important 
therefore than ever that the British Association work 
in research should go on, as, since its members arc 
drawn from all parts of the British Empire, its influ- 
ence should be correspondingly great. 

(The president then dealt with various aspects of 
research specially relating to engineering.) 

Standardisation and the Metric and Decimal System. 

One of the favourite! gibes at this country is our 
supposed utter want of system in regard to our^ 
standards and systems of measurement generally. 
With regard, for instance, to the decimal system, 
it is frequently stated that thirty or forty countries 
have adopted the metric system, while only throe 
retain the inch as a standard. It must be remem- 
bered, however, that the population and wealth of the 
three latter are at least equal to, if not greater than, 
all the others, though this does really not prove any- 
thing, except the difficulty of the subject, and that 
there: is a great deal to be said for both sides. In 
the report of the Decimal Association last April, the hope 
is expressed that one of the changes for the better 
arising from the war will bo a reform of our weights 
and measures. No class of the community would be 
affected more closely than the engineer, and engineers 
cannot fail to be interested in* the question as to 
whether the general and immediate adoption of the 
nietric system would or would not be a valuable moans 
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of assisting British firms in their competition with 
Germany and Austria, in countries where that system 
is in vogue. Although it is very unlikely that a 
wholesale change is imminent, it is certain that the 
metric system is gradually spreading, and in the 
United States and Australia very strong forces are on 
foot to bring about a change to that system. The 
British Association has over and over again had the 
subject before it, and our committee might be of ser- 
vice in making a report on the present state of the 
matter. 

One thing is certain : the committee might be of 
assistance in recommendations which would bring into 
line all British engineers in duplicating tenders for 
countries which have the metric system. 

Coming to standardisation, here we h.ave more 
ground for satisfaction. 'I'he Kngineering Standards 
Committee during the last t<*n years has done a work 
which is quite equal to that in any other country, 
of completing standardisation of all important matters 
in engineering, and, moreover, has .secured the recog- 
nition of these standards in all public contracts. 

There is yet work to be done, how’ever, and one 
matter of groat importance would be to got a universal 
standard of temperature for instruments of measure- 
ment other than zero. A temperature, for instance, 
of about 62° Fahr. w’ould make steel rods* measures 
more practically workable than at present. 

In connection with th(! subject of temperature and 
standardisation, 1 recently cairu' across a statement 
by the general secretary of the International Electro- 
technical Commission {Journal, January, 1915) that 
the want of uniformity in the rating and te.sVing of 
electrical machinery has been a serious evil, and he 
goes on to say: — “The German standardisation rules, 
for instance, which, through well-organised and com- 
bined effort on the part of the German makers, had 
previous to the war become widely re(X)gni.scd on the 
continent of Europe as well as in many countries to 
which British machinery is exported, by permitting a 
higher temperature rise than is considered good tech*- 
nical practice in Great Britain, certainly have not 
assisted the British maker in foreign markets.” 

Exhibitions and Museums. 

In recent years a large number of commercial ex- 
hibitions have been held of all branches of machinery, 
and it is satisfactory to note that one of the features 
of such exhibitions has been the holding of scientific 
lectures, and the inclusion of the exhibition of scien- 
tific instruments and apparatus, and also exhibits 
showing the relation of scientific experiments to^ 
engineering work. • 

(Here follows :i number of practical suggestions on 
this subject.) 

Patents and Patent Laws. 

This subject is well worthy of the consideration of 
the' proposed committee, since progress in engineer- 
ing, certainly on the mechanical and electrical sides, 
is largely dependent upon invention, which is not 
likely to be seriously undertaken without adequate 
protection, not entirely for the inventor, but also for 
those who really make the invention practical by 
means of capital and business support. A great deal 
of nonsense is talked and wTitten about inventors, as if 
they were a special class of being, generally mad and 
always impossible. Some inventors are both, but the 
fact IS, most engineers spend their lives seeking new 
ideas and devising new methods of carrying them out, 
in short, in inventing. It is of the greatest import- 
ance that every step should be taken to encourage . 
sound invention and to see that anything of value is 
secured for this country. Of course, every invention 
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worth anything is immediately known in other coun- 
tries, but 1 need not argue to this section that the 
country which actually produces the inventions is at a 
great advantage quite apart from the royalties pay- 
able on foreign patents. The foundation of the Muni- 
tions Invention Panel is a step in the right direction 
and will doubtless be followed later on by Government 
Committees for peace inventions.. Such Committees 
or Government Departments dealing with various in- 
dustries will be assisted by suggestions from a body 
like this. Take, for instance, the present state of 
Colonial patents; within the last few years one Com- 
monwealth patent has been made to cover the whole 
of Australia, instead of there being, as of old, separate 
patents with different regulations and fees for each 
separate Colony. South Africa has not yet conferred 
a similar boon upon inventors, and we might do 
something to expedite this desirable innovation. But 
this touches the much wider question of Colonial Patent 
Laws as a whole. These are all different and differ 
from those of the Mother Country. It would be a 
splendid thing if we could bring about a conference 
leading to uniiicption of these diverse Patent Laws and 
have one comprehensive Patent Law for the whole 
Empire. 

A matter in which the German system has 
certain advantages, is in having two classes of 
patents. One of these is the patent “proper,” which 
is only granted after the most severe search and criti- 
cism and holds the usual period when granted. The 
other is a secondary patent granted for the shorter 
term of six years, and is given for one of the hundred 
and one minor improvements and devices which, 
though of real value, only constitute small modifica- 
tions in detail and not new applications of principle. 

(The president stated that he believed German 
patents were fairly granted to foreign applicants, 
but the common view to the contrary was sup- 
ported by such statements as in the prospectus ot 
the Deutsche Maschinenfabrik, which runs as fol- 
lows ; — “ With the present-day competition every firm 
is compelled to protect its new designs by means of 
patents, and watch that no other patents are granted 
which would seriously effect {sic affect) it.”) 

There are other matters, such as the question of 
giving wider powers to our Comptroller to refuse a 
grant where novelty is less than microscopic. Here 
again the German system of demanding that some 
definite principle is applied to produce some definitely 
new effect, might to some extent be followed, especially 
in view of the constant accumulation of published 
devices, some patented and others not. 

I will cbnclude this section, which is far from ex- 
haustive, by pointing out what a debt of gratitude 
engineers and others owe to the Patent Office for the 
manner in which the work of producing illustrated 
abstracts of all patents has been, and is being, done, 
and the weekly issue of the Patent Journal, but this 
may be associated with the suggestion that it would be 
a real convenience if, instead of the delay which often 
^occurs, the abstract appeared at the same time or 
immediately after the publication of the complete 
specification. 

Organisation, 

This, I venture to think, is by far the most impor- 
tant question of any I have raised, and I ^yill go so 
far as to say that I believe it to be the all-important 
one, as.it practically embraces the others. If you do 
not agree with me, I feel sure it is because we do not 
understand the same thing by the word “organisa- 
tion.” When you speak of organisation to most 
people they immediately seize upon some small feature 
which may be to them of more immediate interest. 
It may be the general arrangement of their accounts; 
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their system of store-keeping, of dealing with their 
workmen, of the sales department, of fifty other minor 
details. If you take this narrow view of organisation 
you will, of course, at once say that a scientific man 
has very little to do with it, and indeed the manu- 
facturer as a rule, thinking of his works organisation, 
scouts the idea that a man of science can either 
know or have anything to say about it which is of 
any value. 

Let me therefore take the dictionary definition. To 
organise is to “arrange or constitute interdependent 
parts, each having a special function, act, otfice, or 
relation with respect to the whole.” If we accept this 
definition, which as a matter of fact we< must, there 
is no question as to the all-important nature of organ- 
isation, for you will notice there are two outstanding 
things. The first “interdependent parts”; and the 
second their “relation to the whole.” Thus the sub- 
ject of organisation really includes the whole of in- 
dustry. It includes science and its relation to manu- 
facture. It includes the relations between the em- 
ployers and employee. It includes the workman, and 
his attitude towards new devices, labour-saving appli- 
ances, and output. It includes the whole question of 
the supply of raw materials, and even the sale and 
delivery of the finished article. Taking these different 
features, is there any doubt that the man of science 
in this country can hold his own, and more than hold 
his own, with that of any other? The history of 
invention is quite enough to give a final answer to 
this question. Again, the British employer and man 
of affairs has always shown himself individually in the 
forefront of enterprise ; as for the workman himself, 
he is admitted, in the matter of intelligence, physical 
endurance, and skill, to have no superior; while with 
regard to materials for manufacture, and the power 
of delivering goods, it need scarcely be said that the 
British Empire, if we take it as a whole, is the' richest 
country in the world in raw materials, and its means 
of delivery of its good is exfjressed by the enormous 
preponderance of its mercantile marine. 

When we come, however, to these interdependent 
parts and their relation to the whole, it is there that 
we find the weak joint in the armour. It is in this 
respect that Germany can teach us a striking lesson 
in the arrangement of these interdependent parts with* 
respect to the whole. From the top to the bottom the 
whole forces of their industries arc so thoroughlv 
organised that they get all that is humanly possible 
out of the various factors. I do not limit this merely . 
to the wonderful organisation of any works, like 
Krupps, or the Deutsche Maschinenfabrik, or hundreds 
of other works, but I include the organisation of all 
the Government Departments, together with the banks, 
the railways, and the .shipping, so that every facility 
is afforded for the world commerce of the German 
Empire, 

This co-ordination in Germany is carried out in 
every industry in a way we generally have little idea 
of. For instance, the other day at a deputation to 
the Government, Mr. Runciman remarked that the 
difficulty^ of connecting^ the manufacturers with the 
commercial staffs in this country is deep-seated, but 
perhaps not altogether incurable. Further, that the 
manufacturer must realise what he can get from the 
universities, and the university must know what the 
works^ require. Dr. Forster, the treasurer of the 
Chemical Society, also said that “the Germans were 
so imbued with the need^ of pursuing modern and.' 
efficient methods of education, in applying science to 
industry, that they hold in contempt a country wfiich 
notoriously neglects such processes”: and he attri- 
buted this contempt as partly . contributory to their 
cheerfulness in entering into the war with us. 
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Now while these remarks are undoubtedly true, they 
are only a part of the truth. The evil is far wider than 
in any special application, for, as the German knows 
perfectly well, there are innumerable individual cases 
of organisation in this country of equal efficiency to 
any in his country, and he is glad enough to learn 
from special cases. Let us take one, and I do so 
because it shows that the man of science is capable 
of industrial and manufacturing organisation, if 
he turns his mind to it. 1 refer to the case of the firm 
known as Barr and Stroud, Ltd. (A brief account is 
then given of the organisation of the foregoing works 
for constructing range-finders.) 

Now I do^not believe the Germans despise us for 
our want ^er se of the application of science to in- 
dustry. I do not think they have much reason to ; but 
what they do despise us for is the want of co-ordina- 
tion, which I venture to say amounts to positive slack- 
ness, which they arc keen enough to observe per- 
meating the whole of this country. They see different 
sections, instead of being united for a common end, 
quarrelling with each other, filled with mutual sus- 
picion and distrust, with apparently no common bond 
of union, and whereas the German is proud of the 
Fatherland, he sees in this country large numbers 
who seem, cither through sclf-consciousness or ignor- 
ance, to be ashamed to mention the subject of the 
British Empire, or, what is worse, to acknowledge 
that any love of their country is or could be a main- 
spring and incentive to strenuous effort. 

The other day. Field Marshal von Moltke stated, 
and there is no reason to disbelieve him, that great 
as was the storage of ammunition and shells before 
the war, the enormous demand far exceeded all 
expectation, and Germany found herself for a time in 
the samQ plight as her enemies, but he further stated 
that Germany’s emergence ** from this dangerous posi- 
tion was largely due to the extraordinary organisation, 
which included not merely the adaptation of their 
factories for munition purposes, but capacity for work 
of the people, and the patriotic spirit of the German 
workmen,'* 

This brings me to consider what is probably the 
most serious feature in our national life to-day, which 
I have already alluded to under the heading of educa- 
tion, viz., the relation of employer and workman. It 
is hopeless, as long as such ideas prevail which seem 
to do at present, to think of any sound organisation 
of our industrial system taking place, because the 
interdependent parts arc not arranged (and can never 
be arranged until we change radically) with -respect 
to the^ whole. Now as one who has served an appren- 
ticeship, who has taken his money weekly from a 
tin box with hundreds of other men, who has been a 
member of the Amalgamated Society of Engineers ^in 
fact, was working as an engine litter when a Whit-> 
worth scholarship made a college career possible), I 
am the last man to put this evil down entirely to the 
working man. I know individually he is just as 
capable of ’ patriotism as any other class. Get him by 
himself, even^ the men whose strikes have caused suen 
despondency in the minds of our Allies, and who have 
seriously jeopardised the very existence of the country, 
and you will find (except in the sort of ca^ to be 
found in all classes of society), that he, as an indi- 
vidual, is willing to make sacrifices, and if necessary 
to give himself for his country. The truth is that the 
canker which is eating the heart out of our industrial 
lir 1® entirely wrong attitude of mind. 

(Various matters illustrating this point were then dealt 
with.) 

The matter of labour disputes^ Is so serious as to 
demand plain speaking. It must be admitted that 
nere are many employers and companies which, to 
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satisfy themselves and their shareholders-, extort the 
largest possible dividends and pay the smallest possible 
rate of wages, and do so apparently without the 
slightest idea that the men and boys under them are 
capable of education and personal influence. Can it 
be wondered then that men under these conditions are 
willing enough to listen to the orator who merely 
appeals to their fighting instincts and join in the game 
of grab as against the employer ? On the other hand, 
strikes have occurred when employers have honour- 
ably carried out their obligations and undertakings, 
and the men have shamefully departed from an agree- 
ment made by their chosen leaders, throwing over the 
leaders the moment they have fancied it to their own 
selfish interests to do so, and without a single thought 
of their duty to the community as a whole. 

We have recently seen the Prime Minister and other 
leading statesmen struggling, sometimes in vain, to 
bring large bodies of men to a reasonable state of 
mind. Is not this (and I speak without the slightest 
reference to party questions) a case of Nemesis over- 
taking us for having in so many cases pandered to 
the selfish instincts of large bodies of men in o,rder to 
secure their votes, instead of sternly telling them un- 
palatable truths? 

There was recently an intensely interesting article 
by the late Prof. Friedrich Paulson, previously pro- 
fessor of philosophy in Berlin University, publisned in 
the Educational Review of New York. In this article, 
the subject of which was "old- and new-fashioned 
notions about education,*' he pointed out that the 
whole of our educational system was going wrong, 
and that wo could not escape the conviction that a 
tendency towards weakness and effeminacy was its 
chief trait. His three mottoes were: learn to obey? 
learn to apply yourself; learn to repress and overcome 
desires; and he remarked with great truth under the 
first heading : — ‘‘ He who has not learned to do this 
in childhood will have great difficulty in learning it in- 
later life; he will rarely, get beyond the deplorable and 
unhappy state that vacillates between outward sub- 
mission and uproarious rebellion.** 

Is not one of the first things the reform of our 
educational system? 

One of the tasks to which the British Association 
might bend its energies with the greatest benefit to 
the country, is to bring about a reform of our educa- 
tional system, so that while we do not kill individual 
enterprise and freedom of thought, which have con- 
tributed so largely to the political organisation and 
constitution of the British Empire, of the value of 
which we have had such wonderful evidence from, 
our Colonics and Dependencies during thfs war, we 
seek to implant in the minds of young and old those 
ideas of discipline and service to the State, the want 
of which so seriously threatens the successful organisa- 
tion of our industrial life. 

Conclusion. 

In bringing my address to a close I hope I have 
made it clear that I have had throughout a practical 
object. Expressed briefly, it is that the service of 
every agency is wanted for definite work at this crisis, 
both in the actual war, and afterwards in the war of 
industry which will be waged with equal intensity in 
peace time. The British Association cannot be said 
to have undertaken as a whole a work of this kind, 
yet one finds a general desire on the part of every 
member that something should be done. With thi.s 
object I communicated with the president, and found 
that both he and such of the officers as could be got 
in touch with were in entire sympathy with the general 
proposal, and advised that our section, like that of 
Economics, should start at once with a committee on 
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the subject. I have great hopes that such a com- 
mittee will be formed, but I have no hopes of either 
our own subcommittee or the committee of the asso- 
ciation as n whole doing any good, unless they are 
prepared with definite suggestions and advice which 
cannot be ignored and put aside. I have not the 
slightest faith in the mere formation of a committee 
which will content itself, let us say, with the mere 
offer of its services, even to a Government department, 
and the mere pious expression of certain opinions. If 
a committee does not want to become ridiculous, it 
must show that it is in earnest. To show that it is in 
earnest it must take care that its reports have a prac- 
tical object, can be at once grasped by overworked 
Ministers and officials, and are of real value. 

Fortunately the British Association is a powerful 
body with great traditions, and will be listened to if 
such work is carefully and energetically done. We 
can at least congratulate ourselves that whatever 
the evils of the war, the country as a whole has 
been moved from its usual attitude of self-com- 
placency, and that the numerous new * departments 
and organisations are showing a desire to utilise every 
force and agency for the service of the State, and to 
grapple with the great problem of its more efficient 
organisation. It will be no small work of a British 
Association committee if it can supply sound ideas 
and recommendations on the many thorny problems 
which must be solved. We cannot all of us be, as so 
many would like, in the fighting line, either in France 
or the Dardanelles, but we shall he just as deserving 
of contempt as those who have shirked their responsi- 
bilities, if we content ourselves with mere offers cf 
service, and having as we think shelved responsibility 
by leaving initiative to others, we pass along our way 
sheltering ignobly behind those men and w’omen who 
are doing their duty to their country. 


SECTION H. 

ANTIIROrOLOGY. 

Opening Address * by Prof. Charles G. Skltgman, 
M.D., President of the Skcpion. 

It is impossible to pass to the subject of my address 
without first referring to the heavy losses which the 
Teutonic lust of power has inflicted upon our science, 
no less than upon every other department of humane 
and beneficent activity. Whatever loss we may yet 
be called upon to endure there can scarcely be any 
more regrettable than the death of Joseph D^chclette, 
*whose acknowledged eminence makes any detailed 
account of •his labours superfluous. His valour was 
no less than his erudition, for though his age exempted 
him from all military duties, he insisted on taking 
his place at the head of his old company of Territorials, 
and was killed last October while leading his men in 
a charge that carried the line forward 300 yards. 
We have also to mourn the death of Robert Hertz, 
a regular contributor to L*AnnSe Sociologique, and 
of Jean Maspero, son Of Sir Gaston Maspero, an 
authority on the Byzantine period and Arabic geo- 
graphy. The other men whoso premature death we 
deplore belong for the most part to that brilliant band 
of French soldier-explorers to which African ethno- 
graphy owes so much, and includes Captain Rcn6 
Avelot, whose name will be known to every reader 
of Anthropologic. 

In my address 1 shall endeavour to outline the early 
history of the Anglo-Egyptian Sudan from the point 
of view of the ethnologist, and thus indicate some 
of the lines upon which future research m|iy most 
usefully proceed. 

I Abrid(;«d by the author. 
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Surprisingly little is yet known of the prehistory of 
this great area. No implement of river-drift type 
appears to have been found, and while admitting that 
this may be due to incomplete exploration, the fact 
seems of some significance considering the abundance 
of specimens^ of this type which have been found on 
the surface in Egypt, southern Tunisia, and South 
Africa. With regard to implements of Le Moustier 
type, I may allude to certain specimens which I have 
myself collected from two sites, namely, from Beraeis 
in north-west Kordofan, and from Jebel Gule in Dar 
Fung. At the former site I found a number of 
roughly worked unpolished stones. The majority 
are moderately thin broad flakes, showing a 
well-marked bulb of percussion, and little or 
no secondary working; other specimens are shorter 
and stouter. One surface is flat and unworked, 
the opposite curved surface shows a number 
of facets separated by rather prominent crests, all 
except the central facets sloping more or less steeply 
to the working edge. In some specimens the crests 
are sufficiently prominent to give a somewhat fluted 
aspect to the slope and a crenelated edge, one portion 
of which often shows signs of having been worn down 
and retouched. These implements, which I had sus- 
pected might have been Aurignacian, were considered 
by M. Breuil to belong to the Mousti<Tinn period, and 
he referred to the same period and industry soDie thick, 
fluted, and engrailed scrapers from Jebel Gule, which 
I have described as resembling the Palaeolithic discs 
from Suffolk and other localities, as well as some 
implements of other forms which presented a Palaeo- 
lithic facies. Besides the disc and Moustierian points, 
there is one implement which M. Breuil regards as a 
true, but much worn, coup-de-poing of Moustierian 
age. Whether all these really date from the Mous- 
tierian period or not, c(*rtain of the spc'cimens from 
Jebel Gule show a surprising resemblance to South 
African specimens figured and described by Dr. L. 
Peringuey as of Aurignacian type, or, in other words, 
of the Capsien type of Tunisia. 

Evidence concerning the later Stone age is furnished 
by a number of finds made on widely scattered sites; 
but though no explanation can be offered it should 
be noted that no stone implement of any kind has been 
recorded from the Red Sea Province, although it is 
one of the best known parts of the Sudan, and has 
been the scene of considerable engineering efforts. 
This is the more remarkable in view of the geo- 
graphical features of the country ; the absence of 
forest, the weathered plateaux, the vallevs filled with 
deposits through which innumerable wadis have been 
cut, all suggest that if stone implements existed some 
at lea.st should have come to light. Much interest 
attaches to the distribution of ground-stone axes in 
the Nile valley. While there is probably no museum 
with any pretence to an Egyptian collection which 
has not a number of these, and though they can be 
bought in almost every curio shop in Cairo, I have 
been unable to find any record of their discovery in a 
tomb group or undisturbed burial in E^pt; so that 
considering the number of prehistoric burials that have 
been examined, it can be said that they were scarcely 
if at all known in predynastic Egypt. On the other 
hand, they are common in Nubia, where a number 
have been found in predynastic and early dynastic 
tombs. Many examples have come from Meroe, and 
I believe that specimens occur on every site of Neo- 
lithic date in the Sudan. Moreover, thc rock faces on; 
which they were ground have been found both at 
Jebel Gule and Jebel Geili. Wc may therefore attri- 
bute a southern source to the ground-stone axes of the 
Nile valley, and in the light of our present knowledge 
regard them as of Negro 0|;igin. This view is sup- 
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ported by the results of recent work on the prehistory 
* of the Sahara. Gautier, who has devoted much time 
to the ethnography of the h'rcnch Sudan, points out, 
that while at the end of the Neolithic period the 
northern Sahara had a stone industry characterised 
by unpolished implements of Egyptian affinities, in 
the central and southern Sahara the typical implement 
was the polished axe, and that this was of Sudanese 
Negro origin. That the boundary of the two provinces, 
%,e, the Berber-Negro frontier, was then some looo 
kilometres further north than it is at present, is 
in no way opposed to this view. Besides the types 
already alluded to, Jebel Gule yielded a large number 
of pygmy implements of quartz, carnclian, and horn- 
stone. These arc similar to those found in South 
Africa and attributed to Bushmen, and there is reason 
to believe that this industry also existed at Faragab, 
where the innumerable disc beads of ostrich eggshell 
were probably bored with more or loss worked-up 
slivers of quartz. 

Some mention must bo made of the existence of 
stone monuments of megalithic type in the Sudan, 
although their number is small and their origin 
obscure. There is a monolith about two metros high 
on the plateau overlooking the Khor el Arab near 
the Sinkat-Erkowit road, to which tradition says 
Mohammed tied his horse. Another monolith of much 
the same dimensions has been described and figured 
by Crowfoot from Isa Derheib, inland from Akik. 
At present there seems no reason to attribute any 
great antiquity to these stones; presumably they arc 
connected with the upright stones and “ stelai ** of 
Axum. Probably other rude stone monuments will be 
found in the Red Sea province; indeed, I have heard 
of such, though the information was never very pre- 
cise. It is, however, worth noting that typical dol- 
mens do occur in the Madi country in the southern 
Sudan. 

The only rock pictures as yet found in the Sudan 
are in northern Kordofan. For the most part they 
are outlined in red or blackish pigment, but a few 
examples occur chipped on lumps of granile, on the 
hillside at Jebel Kurkayla in the Jebel Haraza massif. 
These figures arc very rough, and the examples re- 
pioduced by H. A. MacMirliael all represent camels. 
Drawings with pigmente(r outlines arc found on Jcbol 
Haraza and Jebel Afnrit, and from the artistic point 
of view seem to form two groups. To the first belong 
rough but spirited sketches of men on horseback, 
camels, and giraffes. The workmanship of the second 
group is rougher .and much less vigorous ; it includes 
representations of camels, men on horseback, and 
men marching or dancing, carrying the small round 
Hnmitic shield. This, together with Iheir general 
resemblance to the “ Libyo-Berber ” rock pictures of 
the southern Sahara, indicates a comparatively recent 
date for these drawings. Moreover, MacMich.a^l 
notes that the work is faint and indeterminate, and 
thal there is no trace of graving ; in other words, the 
Neolithic tradition has not persisted. 

One of the most difficult questions arising in con- 
nection with the Sudan is that of ancient Egyptian 
influence.^ Its existence may be readily granted, but 
what of its extent and duration? For while it is a 
platitude to say that a great and powerful State with 
a uniform tradition lasting for thousands of years 
cannot but have influenced the countries on every side, 
it must be confessed that where history fails the 
evidence is often extremely difficult to interpret. Every 
custom which at first sight seems to betoken Egyptian 
intiiwnce must be closely examined, and the eviaence 
carefully sifted, to determine whether it may not have 
naa its origin in the older and more generalised 
ttamitic culture of northern and eastern Africa. In 
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discussing the value of the data upon which ideas and 
customs are to be traced back to an Egyptian origin, 
it is important to remember that general resemblances, 
either in widely distributed forms of social organisa- 
tion and belief {e.g. matrilineal descent, cult of the 
dead, etc.), or in widely dilTused technical devices 
(e.g. bow and arrow), cannot be admitted as good 
evidence. Whatever the future may bring, 1 do not 
think that in the present state of anthropological 
science even extreme and unusual beliefs and devices 
(which at first sight seem so strikingly convincing) 
should be considered as proof of common influence; 
othcrwi.se it would bo necessary to adjnit, imme- 
diately and without consideration, a cultural relation- 
ship between Papua and Central Brazil on the evidence 
of the phlemc-bow, and betwetm England and the 
Malay States on that of the fire-piston. It is only 
W'hen there is a considerable consensus of agreement 
in underlying ideas and (or) in highly specialised cus- 
toms or devices, that we are justified in considering 
an Egyptian origin, and even then it is necessary to 
bear in mind the possibilities of common ethnic origin 
and of “convergence.” It is obvious that under these 
conditions facts wall be differently interpreted, and 
opinions will vary within wide limits, while new dis- 
coveries may at any moment disturb views hitherto 
regarded as well founded. 

Although I propose generally to confine myself to 
the area included in the Anglo-Egyptian Sudan, yet 
in considering tho question of Egyptian influence in 
Negro Africa I shall overstep these limits. The re- 
cords from the Belgian Congo, for example, arc more 
numerous, while recent work in the north-w^cst of 
Africa has provided material of much value from this 
comparatively new point of view. 

With regard to the mode in which Egyptian influ- 
ence was exerted on the Sudan there are three main 
routes along which we might exjject to find its traces. 
The first is southwards along the Nile, the other two 
are to the west; ono route at first following the 
Mediterranean coast but broadening westward as con- 
ditions become more favourable, tho other running 
south-west through the oases and so communicating 
with Darfur and the Chad basin. Yet another route 
has been suggested by Sir Harry Johnston, namely, 
through Abyssinia and Somaliland, prcsum.ably reach- 
ing them viA the Red Sea. Perhaps it was by this 
route that the sistrum, still used in the church fes- 
tivals, reached Abyssinia. 

The extension of Egyptian rule up the Nile valley 
can be traced from tho earliest times lo the XVI II. 
dynasty. But although after this Egyptian domina- 
tion becomes less marked, Egyptian influcnc<j had be- 
come so firmly established that the culKiro of the 
states in the Nile valley had a predominantly Egyptian 
tinge*; first Napata, then Meroe, and then further 
.south the States which we know later as the Christian 
kingdoms of Dongola and ’Alwnh. 

On a priori goiinds the Nile route might be expected 
to be the most worn and the easiest to trace. For 
thousands of years Egyptian and Negro were in con- 
tact on the middle reaches of the great river, so that 
at least one great negroid kingdom arose; and though 
to this day a Negro dialect is spoken as far north as 
Aswan, yet at the present time there docs not seem 
to be a single object or cultural characteristic which 
unequivocally can be said to have reached the zone of 
luxuriant tropical vegetation by way of the Nile valley. 

'•* Tin* early Ethiopian kings tiseH the Egyptian 1 ngtiage anr^ writing for 
their reconU ; it wait only towards thn end of the Meroit'C period after the 
downfall of Egypt, that the Meroltic language was written. A special hiero- 
glyphic alphabet founded on the Egyptian inav date bark to the third century 
B.C., but tho actual Meroitic script is later than thin • Cr wfriot indee*t argues 
for so late and short a range as from thr middir of thr second to the fourth 
century a.d. (GriflRth, “The Meroitic InncriptionnofShabMland Karanog,** 
chap. it. h I — ——— • 
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The evidence for the earliest spread of Egyptian influ- 
ence is set forth in the Reports of the Archaeological 
Survey of Nubia. In the reports, Prof. Elliot Smith 
shows that beyond Aswan, as far south as exploration 
has proceeded, the basis of the ancient population from 
the earliest times to the end of the Middle Empire was 
essentially of proto-Egyptian type, and that this type 
became progressively modified by dynastic Egyptian 
influence from the north, and Negro and Negroid 
influence from the south. As a result, the Nubians 
contemporary with the New Empire present such pro- 
nounced Negroid characteristics as to form a group 
(the C gro^p) which stands apart from its Nubian and 
Egyptian predecessors. The recent discoveries made 
by Prof. Reisner at Kerma in Dongola province show 
that here was a fort or trading post certainly occupied 
during the Ilyksos period, and probably as far back 
as the VI. dynasty. It is the remains of the Hyksos 
period that are especially interesting. Reisner de- 
scribes a people who razed the buildings of their pre- 
decessors, and burled their dead in the debris, who 
battered the statues of Egyptian kings of th(? XII. 
dynasty, and whose funerary customs were entirely 
un-Egy’ptian. Each burial pit contains a number of 
graves in every one of which several bodies had been 
interred. ^ The chief personage lies on a carved bed ; 
“ under his head is a wo^en pillow ; between his legs 
a sword or dagger; beside his feet cowhide sandals 
and an ostrich-feather fan. At his feet is buried a 
ram, often with ivory knobs on the tips of the horns 
to prevent goring. Around the l>ed lie a varying num- 
ber of bodies, male and female, all contracted on the 
right side, head cast. Among them are the jxits and 
pans, the cosmetic jars, the stools, and other objects. 
Over the whole burial is spread a great ox-hide.” 
Reisner could not observe any marks of violence, but, 
judging from the contorted positions of some of the 
bodies, thought that they h.ad been buried alive. The 
remains from these burials have been examined by 
Elliot Smith, who states that the skeletons surround- 
ing the bedstead are those of folk of proto- Egyptian 
and Middle Nubian (C group) types, while those on the 
beds belonged to typical New Empire Egyptians, such 
as lived in the Thebaid at this time. 

The first historical capital of the Sudan was 
Napata, the mediaeval Merowe or Merawi, near Jebel 
Barkal, between the 19th and 20th parallels of lati- 
tude:, a few miles south of the Fourth Cataract. 
Napata was certainly an important place in the 
XVIII. dynasty, but how much earlier is uncertain. 
In the XX. dynasty Ihc high priest of Ammon 
assumed the viceregeney of Nubia, and there is 
evidence that during the two succeeding dynasties 
the priestly families of Thebes sot up at Napata a 
kingdom which, in theorv at least, reproduced the 
theocracy of Ammon at Thebes. The first recorded 
lord of^ this new kingdom was Kashta, whose son 
Piankhi succeeded him aliout 741 b.c., and by 721 n.c. 
had cohquered and garrisoned Egypt almost as far 
north as the Fayum. His brother Shabaka founded 
the XXV. (Nubian) dynasty, which lasted at 'least fifty 
years. Thus Napata was Egyptianised, and being n 
great trading centre cannot but have influenced pro- 
foundly the country to the south, so that when Meroe 
was founded in the eighth century b.c. the ruling 
influence must have been Egyptian. The mission 
sent by Nero to explore the Nile reported that Meroe 
was ruled by a Queen Candace, whose predecessors 
had bor^e that name for many generations. Yet, 
since the monuments show that a king was generally 
the head of the State, Pliny’s assertion requires 
qualification; moreover, there is the perfectly definite 
reference to King Ergamenes slaughtering the priests 
who, as was the custom, had determined his death.. 
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In both statements I cannot but see examples of 
Egyptian theocratic influence. Nor are they mutually 
destructive if it be remembered that the throne might, 
and often did, pass in the female line, and that this 
practice was known to be in full force during the 
XVIII. and later dynasties. It would be entirely 
consonant with the policy of the priests of Ammon to 
take advantage of the spirit of the sed festival, the 
rite of ceremonial Osirification practised by the 
* Egyptian kings, in order to obtain for themselves 
I absolute political control. This would be the easier 
I if among the barbaric tribes in southern Nubia the 
king was ceremonially killed as he recently was in 
Fazogli, and as he still is among the Nilotes. 
Strabo’s description makes clear how relatively 
narrow was the stream of northern civilisation which 
penetrated Black Africa by way of the Nile valley. 
But even this civilisation did not come with a steady 
flow ; when Egypt prospered under the early 
Ptolemies Meroe prospered; as Egypt decayed Meroe 
fell into the wretched condition recorded by Nero’s 
officers ; and even before this Candace could assert 
that neither the name nor condition of Caesar was 
known to her. As northern influence lessened, and 
the power of Meroe decayed, the black element would 
preponderate more and more, so that the travellers 
quoted by Pliny who had actually visited Ethiopia 
told a story of barbarism and utter stagn.ation. But 
even in the earlier and better days when a king 
exerted real .authority at Meroe it would be entirely 
consonant with African politics and African customs 
for vassal “kingdoms” to arise at the extremes of the 
State. So, when it is recorded on the authority of 
Eratosthenes that in the third century B.c. the 
Sembritae who occupied an island south of Meroe 
were ruled by a “ queen ” but recognised the 
suzerainty of Meroe, we may think of the petty 
chieftains of the eighteenth century who were the 
true rulers of the country from Dongola to Sennar, 
though every sultan of Sennar claimed sovereign 
rights. There may have been many such “states” 
ruled by women, just as at the present d.ay in the 
Nuba hills the highest authority passes in the female 
line, and may be exerted by a woman. 

Meroe seems to have been destroyed before the 
introduction of Christianity. Nevertheless, two if not 
three culture phases can be traced in its history. 
There was first a period of Egyptian influence under 
King Aspelut and his successors, then came an influx 
of Greek ideas, a phase which Prof. Garstang would 
date from about the third century B.c. This it the 
period to which most of the monuments now visible 
belong, and it was succeeded by the period of Roman 
dominance. At .Soba, on the Blue Nile a few miles 
above Khartum, I^epsius collected the cartouches of 
a number of kings and queens of Meroe; this site, 
the capital of the Christian kingdom of ’Alwah, was 
certainly inhabited through mediaeval times, and may 
not have been fully deserted till three or four hundred 
years ago. 

No doubt the territory over which the rulers of 
’Alwah exerted authority extended south ^ of their 
capital, yet beyond Soba, in the archaeologically un- 
explored countiy south of the confluence of the two 
rivers, traces of northern influence quickly become 
fewer and less distinct. Nevertheless, at the present 
day among the hills between the White and Blue 
Niles the name Soba is. still known, being recognised 
as that of a series of great queens who ruled over a 
mighty empire of the same name. The Fung or 
Hameg of Jebel Gule say that the great Queen Soba 
whom they worship was their ancestress, but they 
also apply her name to certain rocks which they 
regard as sacred. A prayer given me by a woman 



NATURE 


133 


September 30, 1915] 

at one of these rocks ran somewhat as follows : 

Grandmother Soba . . . permit us to go on our 
journey and return in safety.** There was obviously 
the utmost confusion in this woman’s mind between 
Soba the goddess, who may be asked to relieve sick- 
ness, and Soba the stone, on which she had just 
placed a handful of sand. Few will doubt that in 
the Soba of the Hameg belief there is preserved the 
memory of such queens as Candace the ruler of the 
Sembritse, grafted on the recollection of the great 
city, which to the Negroids of the Gezira no doubt 
appeared to dominate the north. Nor do these traces 
of ancient tradition stand alone; at Jcbel Moya near 
the Blue Nile some 150 miles south of Khartum there 
is actual archaeological evidonco of northern influence. 
Here, besides stone implements, w-ore found beads 
and amulets, a number of scarabs, and small plaques 
bearing Ethiopian and Egyptian cartouches ranging 
from about 700 b.c., or perhaps going back to an 
even earlier date. I may also note that on the as yet 
unexplored site of Faragab in northern Kordofan, 
besides potsherds, stone implements and ivory objects, 
I have found a carnclian bead, identified by Prof. 
Petrie as of XVIII. dyn.'isty make, as well as dolo- 
mite and scolccite beads which are certainly not of 
Negro workmanship or character. 

These sites seem to mark the southern limit of 
Egyptian influence as far ;is the actual transmission 
of objects derived from the north is concerned. Of 
the racial afiinities of the inhabitants of Faragab 
nothing is known, but we are better informed con- 
cerning the old residents of Jebel Moya. The ceme- 
teries of this site have yielded the remains of a tall 
coarsclv built Negro or Negroid race with extra- 
ordinarily massive skulls and jaws. In a general way 
they appear to resemble the coarser type of Nuba 
living in South Kordofan at the present day, and it 
is significant that the cranial indices of the men of 
Jcbel Moya and the Nuba hills agree closely. Tlius 
there is the clearest ovidenco that Egyptian influence 
reached south of Khartum, and since it has persisted 
to the present day in oral tradition among the tribes 
of th(! little known country bi'tween the Blue and 
White Niles, traces might equally ha expected among 
the Nilotes of the White Nile. But, strangely 
enough, nothing of the sort has been found, although 
the Shilluk and Dinkn are better known than any 
other of the Sudan tribes. On the other hand, the 
tribes of the Congo basin have a number of customs 
which do suggest Egyptian influence, and the same 
may be said perhaps of llganda, so that it seems 
reasonable to believe that Egyptian influence spread 
up the White Nile and passed westwards across the 
Nile-Congo watershed. An alternate route would be 
along the Blue Nile and its tributaries, the Hinder 
and the Rahad, to the Abyssinian hills, southward 
through the highlands to about 5® N., and thcnc'C 
westward to the head waters of the Congo. 

To return to the Shilluk and Dinka, the most 
northern- of the Ni'gro tribes of the White Nile. The 
fact that^ no cultunal elements which can be con- 
nected with Egypt are found on the White Nile, 
where they might have been expected, suggests either 
that the tribes now occupying the district were not 
there when Egyptian influence spread south, or that 
the country presented such difiiculties that the foreign 
stream left it on one side, as would have been the 
case had it followed the route via the Blue Nile and 
^*§hlands of Abyssinia. In other words, cither 
the Shilluk and Dinka reached their present territory 
;n comparatively recent times, or else led a wander- 
and precarious life in swamps as formidable as 
Sudd, of the present day. ' There is, I think a 
gfood deal in favour of the latter view. The existence 
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in the depths of the Sudd of Nuer communities, of 
which we know little except through rumour, shows 
that such a life is possible; while among the Dinka 
the Moin Tain, or “ marshmen,” who possess no 
cattle and scarcely cultivate, but live by hunting and 
Ashing, exist under almost as unfavourable condi- 
tions. Moreover, there is abundant evidence that 
North-West Africa is drier now than it was a few 
thousand years ago, and if those authors are right 
who state that there was a general melting of 
glaciers in Eur-Asia some 5000 years b.c., giving rise 
to widespread floods (the origin of the Biblical deluge), 
the increased precipitation may well have given rise 
to a considerable northern extension of the Nile 
swamps. In support of this argument, it may be 
noted that in numerous XVIII. dynasty paintings 
Negroes are represented with bows and arrows and 
throwing sticks (boomerangs), i,e. their weapons are 
not those of the northern Negroes of the present day, 
the Shilluk and Dinka, who arc not bowmen and do 
not use tho throwing stick. Shilluk traditions state 
that they came from the south, and a language sub- 
stantially identical with theirs is spoken by the Acholi 
of the Uganda Protectorate. 

Evidence pointing in the same direction exists on 
the physical side; the results of the archaeological 
survey of Nubia show that even in late dynastic times 
the tall Negroids (E-group) whose skeletons have 
been found near Shcllal wore mesnticephals, with a 
cephalic index higher by three or four units than 
those of the Dinka and Shilluk respectively. On the 
other hand, a people with a cephalic index nearer 
that of the northern Nilotes had reached Nubia by 
the Byzantine-Pagan period (200-600 a.d.). Elliot 
Smith and Derry speak of these people (the X-group) 
as prognathous and flat-nosed Negroids who suddenly 
made their way north into Nubia. Sixteen X-group 
skulls (eleven male and five female) in the College of 
Surgeons give a cephalic index of 7o-8, and, com- 
paring them with the series of about tne same number 
of Dinka skulls in the collection, my impression is 
that as a group they show as many Negroid 
characters. 

The numerous records of Negro incursions from the 
Middle Kingdom onwards suggest that the Negroes 
were driven north in a succession of waves by some 
force from which this direction offered the only 
chance of escape. Such can only have been applied 
by other Negroes behind them. It may well be that 
there was more or I(‘ss continual ferment on the 
.southern border of Egypt in the early part of the first 
millennium b.c., and that the northern Nilotes were 
beginning to make their reputation as fighting men. 
Indeed, the passage in Isaiah can scarcely bear any 
other meaning than that this people was working 
north with suflicient energy for their peculiarities and 
those of their land to have become known to the 
Mediterranean wofld. “Ah, the land of the rustling 
of wings, which is beyond the rivers of Ethiopia ; 
that sendeth ambassadors by the sea, even in vessels 
of papyrus upon the waters, saying, Go, yc swift 
messengers, to a nation tall and smooth, to a people 
terrible from their beginning onward; a nation that 
meteth out and treadeth down, whose land the rivers 
divide!” (Isa. xviii. r, 2, Revised Version). But 
while the tall Negroes seem to have been the first to 
reach Nubia in organised groups, stray examoles of 
short brachycephalic Negroes (usually female) have 
been found as far back as protodynastic times. I 
am indebted to Prof. Elliot Smith for the informa- 
tion that the four Negresses fou.id in cemetery No. 7q 
at Gerf Hussein were short in stature with relatively 
broad oval crania, while at Dabod in a Aliddle- 
Kingdom cemetery there was found a skeleton of a 
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man measuring i-6i m. (about 5 ft. 3 in.), with 
definite prognathism, typical Negro hair, and a 
cephalic index of 80. Presumably these were repre- 
sentatives of the group of short mesaticephalic 
Negroes who are at the present time found on both 
sides of the Nile-Congo divide, but predominantly 
west of it, a group represented by tin; Bongo, Azande, 
;md cognate tribes. We thus reach the position that 
the Nubians, who were proto-Egyptians, were, in the 
earlier part of their history, in contact with just that 
class of Negroes among whom customs and ideas 
apparently of Eg}"ptian origin arc found at the pre- 
sent day. It must not, however, be assumed that it 
was this contact that led to the dissemination of 
Egyptian ideas ; indeed, our present information 
suggests that it can scarcely have been sullfieiently 
intense. 

The following table, giving the measurements and 
indices available for the comparison of the E-group 
Negroids with the tall Negroes of the present day, 
shows that th<* former belonged to the mesaticephalic 
group, which includes the Burun, the Bari, and the 
Nub.j. As regards head length, head breadth, cephalic 
index, and stature, the E-group stands closer to the 
Nuba than to the other tribes, while even in head 
breadth it is as near the Nuba as the Dinka. 



H.L. 

H.K. 

CM. 

Stature 

Shilluk 

... 195 

130 

71*3 

1776 

Dinka 

... 194 

141 

727 

1786 

E-groiip 

190 

143^ 

75 * 68 ^ 

1723 

Nuba 

I<)0 

>45 

76*6 

1722 

Burun 

190 

>50 

79 - 16 

>759 

Bari 

190 

149 

7 S 

1741 


At the present day the mesaticephalic group includes 
the Hameg and the Berta of the hills between the 
White and Blue Niles. The excavations at Jebel 
Moya — also between these two rivers - have enabled 
Dr. Derry to show that in Ptolemaic times this hill 
stronghold was inhabited by tall mesaticcphali with a 
cephalic index almost idenii(!al with that of the Nuba, 
so that wc arc led to conclude that all these tribes, 
including the E-group Negroids, belong to one and 
the same stock. 

A number of similarities between ancient Egypt and 
modern Africa have been set out recently by Prof. 
Petrie. He does not discuss the routes, by which 
Egyptian influence may have reached Negroland, but 
simply marshals the evidence of similarity under sixty- 
one headings. A good many of these* .are so widely 
spread outside Africa as to be of little evidential 
value; others, and this applies specially to material 
products, include such simple or obvious devices that 
they can scarcely be regarded ns ('arrying weight ; but 
there are *a number of instances which are highly 
suggestive, and when to these arc added yet other 
habits and customs common to ancient Egypt and 
Negro Africa, a mass of evidence is presented which 
seems decisively indicative of Egyptian influence. This 
view does not imply that all the features common to 
ancient Egypt and present-day Negroes arc instances 
of borrowing; on the contrary, 1 hold that many 
common customs are but expressions of the wide 
diffusion of old Hamitic blood and ideas. To this 
ancient stratum I would attribute those customs which 
I have discussed in a previous paper, including burial 
by the Nilotes in the crouched position, the use of the 
throwing-stick (boomerang) by the Beja, and the kill- 
ing of the divine king (or rainmaker). 

The ideas and customs reported from tropical Africa 
which may be due to Egyptian influence may be classi- 
fied provisionally in the following groups, though the 

^ The H T.. and H.B nf the E*group vVollt have been tnerrased bv 7 mm. 
and 8 's mm. respective I v in or'^er to make fheu measurements comparable 
with thnae on the living. For \he some reason the C 1. has been increased 
by 3 units. 
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sp:ice at .my disposal here permits only a brief refer- 
(‘iice to the third group : - 

(i) Beliefs connected with the soul. 

(ii) Beliefs and customs connected with the king or 
the royal oflice. 

(iii) "Death customs. 

In Egypt the body was prepared for the grave 
by .'in tdaboratt* process of mummification; it was 
then enclosed in a coffin, often of anthropoid 
shape. In tropical Africa numerous instances 
of attempts to preserve the body are recorded. 
In Uganda the body of the king was opened, the 
bowels removed, emptied, washed in beer, dried, and 
then replaced, while among the Banyoro and the 
Makaraka other methods were adopted. It seems a 
far cry from the mummies of Egypt to the smokc- 
tlried corpses of Equatoria, .and it is not difficult to see 
that ancestor worship might easily give rise to 
attempts to preserve the body when everyday experi- 
ence would suggest desiccation or smoking, but there 
are certain Congo tribes whose practices do suggest 
an attual link with Egypt. Among the Wambunda 
of .Stanley Pool the body is placed in the squatting 
posture, the limbs arc tightly flexed on the body and 
tied in that position, the whole being packed with a 
large quantity of spongy mos.s which is kept in situ 
by bandages. A gentle fire is kept up round the body 
for two or three months, after which it is rolled in 
native cloths and buried. The latter part of this cere- 
mony hints that the attempts to jireservo the corpse 
may have been imposed on an old(‘r h.abit of speedy 
burial ; such .an imposition could only have come from 
without. 

Among the Wangata an important person of either 
sex is buried in a massive coflin with a lid carved to 
represent the dece'ased. It is difficult not to believe 
that here is an echo of the Egyptian mummy case. 
If this be so, nui) not the practice of a tribe, near 
Lake Leopold II., who, after a rough preparation of 
tho body, roll it in native cloth and place it in a canoe- 
shaped coffin, be regarded as connected with the 
funerary boats of Egyptian burial ceremony? Since 
the anthropoid coffin was unknown iK'fore tho XI. 
dynasty, it follow.s that the northern influence must 
have been exerted after this period. Egypt’s first 
great expansion (after the pyramid builders) dates 
from the XII. dynasty, whc‘n Eirypllan and Negro 
were in intimate contact at the Second Cataract, as 
shown by tho celebrated decree of .Seniisert III. Fur- 
ther, about this time special importanie seems to 
h.ave been attributed to the funerary voyage on the 
Nile, indeed, almost all the models of funerary boats 
in our collections are of this period. 

Tf these facts be accepted as evidence of the date 
at which Egyptian ideas influenced equatorial Africa, 
there .arc other customs which seem to indicate that 
this was not the only neriod of such cultural drift. 
The coffins of the ITT. and TV. dynasties were 
often large rectangular boxes designed and painted to 
represent houses. Now the Mayumlie roll the body of 
a dc*ad chief in layers of cloth and place it in an 
enormous wooden coffin of rectangular shape, tho top 
of which is carved to present a homestead. Again, 
the funeral ceremonial of the Ndolo seems reminiscent 
of this period. Immediately after death the Ndolo 
prepare the body, painting it red, touching up the eye- 
brows with charcoal, and propping it up with open 
eyes and mouth on a high seat in the very posture 
of the ka statues of the pyramid-builders, f.e. seated 
with the forearms and hands upon the thighs^ a posi- 
tion which I venture to say no Negro would adopt. 
Tho bodv remains here for a day, while more or test 
continual drumming and dancing go on, and is then 
buried. 
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The form of an Egyptian inastaba tomb was to a 
very great extent the expression of the Egyptian belief 
that the soul, or souls, of the deceased visited the 
body in the tomb chamber, coming in and out by the 
shaft of the pit, and indeed the XVIII. dynasty 
papyrus of the priest Nebqed represents the human- 
headed ba-soul descending the shaft to visit the 
mummy. These beliefs also led to the burial of super- 
numerary stone heads to wljich the soul might attach 
itself should the body perish. Recently eight life-si/i* 
portrait heads of a princess and the courtiers of the 
court of Chephren have been found in the mastabas 
at Gizeh constituting the royal c(?motery of the fourth 
dynasty. The cartonnago busts, presuni.ibly of the 
deceased, represented as carried in funeral processions 
of the Middle Empire, are probably a devoloijment of 
the same idea. Similar expressions of belief — perhaps 
most obvious in tomb construction occur in Negro 
Africa, the examples being too numerous and the 
resemblances too exact for this to be due to any other 
cause than actual borrowing. 

To sum up : concerning the early prehistory of the 
Anglo-Kgyplian Sudan we have no more than indica- 
tions. In the Neolithic stage, which appears to have 
persisted until a comparatively recent date, Negro influ- 
_^ence, if not predominant over the whole area, was at 
least powerfully felt even in the north, as is shown 
by the distribution of polished axe-heads. But against 
this northward pressure must be set the continual 
extension of Egyptian culture, the evidence for which 
may best be found in the eschatological ideas and 
burial customs (“ mummification ” and anthropoid 
coffins) of the peoples of Kquatoria. This influence, 
which seems to have porsiste^d until medieval times, 
may have reached tropical Negroland as early as the 
Middle or even the Old Kingdom. Nor was the Nile 
n)utc the only one by which Egyptian influence was 
spiead. Another and later drift extended westwards, 
as shown by the coinage of the north African States, 
which enables us to fix its date within fairly precise 
limits. Wc do not know how far south this drift 
travelled, but it seems certain that it reached at least 
as^ far as the Senegal River and the great bend of the 
Niger. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

I.ONDON. Prof. J. A. Fleming will give a public 
introductory lecture at University College, on 
“Science in the War and after the War,” on Wedm*s- 
day, October 6, at 5 p.in. "rhis lectun? will be open 
to the public without fee or ticket. Other free public 
lectures are as follows: — On October 6, at 2 p.m.. 
Photographic Surveying, by Mr. M. T. M. Ornisby; 
on October 7, at 2 p.m., The History of Tools, hy 
Prof. W. M. Flinders Petrie, and at 5 p.m., Fin;il 
Causes in Animal Psychology, by Mr. Carveth Read; 
on October- 8, at 5 p.m.. The Physiological Action 
of Eight, by Prof. W. M. Bayliss, and at 5.30 p.m., 
Steam Turbines, by Mr. W J. Goiidie; on October 11, 
at 3 p.m., Racial PYontiers in Central and South- 
eastern Europe, by Prof. L. W. Lyde; on October 12, 
^ 5 P«m., An Investigation of the Healing of .the 
House of Commons, by Mr. H. Barker; .and on 
October 29, at *; p.m.. The Applications of Electric 
H^iting, by Prof. J. A. Fleming. 

The University Officers Training Corps, under the 
of Lt.-Col. D. S. Capper, will begin its 
eighth year of training under exceptional conditions, 
as the colleges of the University are largely depleted 
et students. In the infantry unit, the largest in the 
^ntingent, the training since the outbreak of the war 
ass been mainly of a continuous character, cadets- 
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being accommodated in premises near London. As 
a rule, a few months of training under these condi- 
tions have been suTicient to qualify^ cadets for com- 
missions. The artillery and engineer units of the 
contingent are also in active training. Their work 
is especially important at the present time, as there 
are so few facilities for the training of technical 
oilicers. The artillery unit has bcc?n permitted to 
kc‘(*p its guns and equipmc'iit for training purposes. 
In thc! medical schools of the Ihiiversity, a consider- 
able: number of students are completing their medical 
I training with a view to taking commissions as soon 
I as qualified. The strength and training of the 
I medical unit of the I'niversity O.T C. have therefore 
‘ not been much affectc'd by the war, and the cadets 
.attended camp as usual. Since the outbreak of w’ar, 
the number of commissions obtained by cadets and 
ex-cadets of the contingent up to the end of August, 
1915, amounts to 1521, and 189 commi.ssions were 
obtained before the war, giving a total of 1710. In 
addition, 245 commissions have been obtained, up to 
the same dale, upon thc recommendation of the Uni- 
versity, by graduates and students who were not 
cadets or ex-cadets of the University O.T.C. Before 
the end of September, thc University will have sup- 
plied well above 2000 otficers to the Army through the 
O.T.C. or by direct recommendation, and many other 
graduates and students have obtained commissions 
through other channels. Distinctions obtained by 
ex-cadets of the University O.T.C include : — Military 
Cross, 6 ; Mcdaille Militaire, i ; Mentioned in Dis- 
patches, 14. Under War Office Regulations, member- 
ship of the University of London O.T.C. is not 
restrict(*d to members of thc University, and other 
men of suitable education desirous of qualifying for 
commissions arc accepted Candidates for enrolment 
should apply ])ersonally to the Adjutant at the Head- 
quarters, 4O Russell Square, W.C. 

Mr. W. Cai.dwkll, of Trinity College, Dublin, h.as 
boon elected professor of chemistry and professor of 
physics in the Schools of Surgery of thc Royal 
College of Surgeons in Ireland. 

In July last the Federation of University Women 
offered a prize fellowship of 80Z. to 100/. for original 
wwk published by women. We learn that the fellow- 
ship has been awarded to Miss M. Wheldale, Newn- 
ham College, Cambridge. 

'J'he new session of the School of Pharmacy of thc 
Pharmaceutical Society will open on Wednesday, 
October 6, when the inaugural address will be 
delivered by Sir Rickman J. Godlee, and thc Hanbury 
gold medal presented by the president. • 

The will of the late Mr. George May, mining 
engineer and colliery proprietor, of iSarlington, 
bequeaths 500I. to the North of England Institute of 
Mining Engineers, the income to be applied in pro- 
viding “George M.ay** prizes for students, and 500/. 
to Armstrong College, Newcastle, to found a “George 
May” scholarship in mining. 

The London County Council has arranged for the 
undermentioned free public lectures to be given at the 
Ilorniman Museum, Forest Hill, .S.E., at 3.30 p.m. 
on Saturday afternoons, commencing on October 2 : 
The folk-lore of Russia, Mr. Edward l.ovetl ; the Bel- 
gian Congo, its peoples and its animal life. Rev. J. H. 
Weeks'; Rumanian history and folk-lore, Mr. A. R. 
Wright; (i) our Western Allies, (2) our Eastern Allies, 
Dr. A. C. Haddon; thc folk-lore of France, Mr. E. 
Lovett; Japanese history and folk-lore, Mr. A. R,* 
Wright; (i) flies as enemies of man, (2) the dangerous 
parasites of man, Mr. II. N. Milligan ; S. Sophia, 
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Constantinople, and the mosques of Constantinople 
and Brusa, Prof. M. Simpson. 

The calendar of Birkbcck College, London, for the 
present session has been issued. The arrangements 
made for the session, which is the ninety-third, arc 
as complete as in previous years. The general 
character of the educational work provided by the 
college is summarised in the Final Report of the 
Royal Commission on University Education in 
London (1913); the Commissioners write: — “We 
think that the original purpose of the founder of 
Birkbeck College and the excellent work that institu- 
tion has done for the education of evening students 
who desire a university training, mark it out as the 
natural seat of the constituent collogt' in the Faculties 
of Arts and Science for evening and other part-time 
students.” In addition to the university courses 
arranged in science, arts, laws, and economics, classes 
will be held in ct>miTK;rcial and other subjects. 

The British Fire Prevention Committee’s ” Fire 
Warnings ” have been before the public from time to 
time in connection with the war emergency, but the 
different forms of “Fire Warnings” available and the 
extent to which they can be obtained gratuitously does 
not appear to be generally known. Among the “ Fire 
Warnings” obtainable in poster form, printed in red, 
8 ins. wide, are the following — the reference number 
must be given in all communications regarding 
them : — For elementary and secondary schools : re air 
raids (No. 20); for " public schools and boarding 
schools : re air raids (No. 20a) ; re fires due to air 
raids (No. 17) ; for householders, etc. ; re fires due 
to air raids (No. 17a) : as to dealing with incendiary 
bombs, etc. Local authorities and school committees 
— as also headmasters or headmistresses — requiring 
“ Warnings ” No. 20 and 20a (for schools^ will receive 
a suitable number of copies free upon written applica- 
tion to the registrar, giving the full name and postal 
address of the institution for which they are required, 
the number of pupils, subject to their enclosing a 
large-sized, addressed, and properly stamped envelope 
for despatching the necessary posters. All communica- 
tions should be in writing addressed to the Registrar, 
the British Fire Prevention (Committee, 8 Waterloo 
Place, London, S.W. More than a quarter of a 
million posters has already been issued by the com- 
mittee gratuitously. 

The educational and social announcements for the 
present session at the Northampton Polytechnic Insti- 
tute, Clerkenwell, London, have been issued in the 
form of an attractive calendar, ’’i'hc only new even- 
ing class which has been arranged is a “Glass- 
workers’ ” evening course, which is being jointly 
undertaken by the technical optics and the technical 
chemistry departments. The class is required 
urgently at the present time, owing to the disturb- 
ance in this particular trade caused by the war. Not- 
withstaYiding the war, the equipment of the vjirious 
departments was extended during the session 1914-15. 
In the mechanical engineering department, the test- 
ing equipment was increased by the addition of a 
Heenan and Froude dynamometer, and the prime 
mover equipment by a semi-Diesel engine. In the 
electrical engineering department, various trans- 
formers and motors of special types were added, and 
a Tirrell regulator and a mercury arc rectifier were 
installed. The instrument equipment was also ex- 
tended. In the technical optics and other depart- 
ments, a fair amount has also been spent on 
extensions. The courses in the Engineering Day 
College are to be continued, but the second- and 
third-year courses, whiqh extend ordinarily from Sep 
tember to Easter, are in 1915--16 to commence in 
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January and to be continued until July. This 
arrangement will enable the students to work up to 
Christmas in the munitions workshop, which has 
been employed in making gauges and parts of arma- 
ments during the whole of the summer vacation. The 
special classes for Post Oflice workmen and boy 
messengers, started two years ago, are being con- 
tinued, as are also those in submarine cable work for 
the employees of the cable companies who have their 
headquarters in London. 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, August 30. — M. Ed. Perrier in 
the chair. — The president announced the death of 
Emile Guyou, member of the Academy.- G. Humbert ; 
The reduction of Ilermite forms in an imaginary 
quadratic body. — D. Pompeiu ; A double solution of 
Riccati’s equation. — B. Mayor : A correspondence 
between articulated systems of space and those in a 
plane. — M. GIbon : New methods in stereo-radioscopy. 
Radioscopie nu^thods are more rapid than radio- 
graphic methods, and three processes of stereo- 
radioscopy art; described. The first process makes use 
of two Crookes’s tubes, with a metallic diaphragm 
placed between the bulbs and the patient, a stereo- 
scopic image being formed on a platinocyanide 
screen. — P. W. Stuart Mcnteath : Some fossils^ of the 
Pyrenees. — J. Pcschcr : Respiratory gymnastics and 
its therapeutic effects. Drawings of the instrument 
arc given, and its use and mode of application are 
described. Cases are cit(;d in which its systematic 
employment has given beneficial therapeutical effects. 
— Edmond Bordage : The differences in the appear- 
ance of adipose tissue produced by hystolysis in 
certain Orthoptera. 

September 13. — M. Camille Jordan in the chair. — 
G. Bigourdan : Astronomical observations made in 
France before the foundation of the Academy of 
Sciences and the Observatory of Paris. An account 
of the work of early French astronomers up to the 
sixteenth century. — ^A. Chauveau : Diffuse inflamma- 
tion of the forearm resulting from a previous general 
infection. — Paul Vuillcmln : Essential differences 
between the nasturtium and the Geraiiiacese. Tro- 
paeolum differs fundamentally from the Geraniaceae 
in the position of its nectaries and in the typical 
number of stamens. The author considers it neces- 
sary to re-establish the family of Tropaelaceae. — MM. 
Tuffier and Amar : Walking-sticks and crutches. 
Scientific model of a supporting cane. This is de- 
signed to prevent forms of paralysis frequently result- 
ing from the use of ordinary crutches. — B. Galitzine : 
The direct measurement of accelerations. A continua- 
tion of an earlier paper on the same subject. — A. 
Porte vin : The decomposition of potassium cyanate by 
heat. The reaction KCN + 0 = KCN 0 is reversible, 
potassium cyanide being fonned by heating potassium 
cyanate, in proportions ranging from 20-9 per cent, 
at 700° C. to 489 per cent, at 900® C.— E. Kohn 
Abrest ; An arrangement for rapidly testing sub- 
stances used against poisonous gases. The results 
obtained with various absorbents for chlorine are 
tabulated. The solutions containing- sodium bicar- 
bonate were not so xiffective as those with sodium 
carbonate. Sodium thiosulphate alone gave off SO,! 
but in admixture with, excess of sodium c<ybonate 
the absorptive ppiXrer was good. Solutions of 
potassium iodide gave very complete absorption. — 
L6on Qlzolme : The influence of the algae of sand 
filters on the chemical composition of water. The 
amount of dissolved oxygen was found to increase and 
the^ alkalinity to diminish with increase of sunlight. 
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Curves are g-iven showing the chan^^e in the dis- 
solved oxygen and in the alkalinity with the time of 
day, and one curve is the exact inverse of the other. 
These results are attributed to the development of the 
chlorophyll activity of algae. — J. Tissot ; The most 
favourable conditions for the rapid cicatrisation of 
wounds. Recent work by Dakin and Carrel aims 
at the production of a slightly toxic, strongly anti- 
septic, and non-irritant solution for treating wounds. 
The author holds that the irritating action of such 
solutions is essential to their curative action, and 
shows that various accepted methods of treatment, 
either physical or chemical, are based on their irrita- 
ting action. Although the antiseptic properties of 
alkaline hypochlorites are very high, their favourable 
action is regarded as being less the result of their 
bactericidal effects than to their stimulating or irrita- 
ting effects on the tissues. — M. Marage : The treat- 
ment of deafness resulting from wounds in war. An 
account of the results achieved by the application of 
the methods proposed in an earlier communication. 
Two- thirds of the cases were able to return to the 
front as cured.—J. Rodhain : The biology of Stasisia 
rodhaini.—E. Roubaud : The production and auto- 
desjtruction of domestic flieS by horse manure, 
r September 20. — M. Ed. Perrier in the chair. — ^J. 
Bousslnesq : Remarks and calculations showing that 
the complication of the formulas for large displace- 
ments of deformable bodies is due, not to the deforma- 
tions, but to the rotations.— Wilfrid and Conrad 
Kilian : A reef formation containing stromatospores in 
the Urgonian of Chamcchaude (massif of the Grande 
Chartreuse). — Edouard Hcckcl ; The transmission by 
seeds of the effects of castration in maize stems. It 
has been shown that one effect of male castration in 
maize is to increase the amount of sugar in the stems. 
This has boon carried out for four successive years, 
and ^ it has now been proved that this increased pro- 
portion of sugar in the stems can be transmitted by 
the seeds.— Pierre Humbert : The bifurcations of 
Jacobi’s ellipsoids. — C. Camichel : Hammering in 
pipes ; oscillations in mass.— Jules Andrade : Chrono- 
metric methods for the measurement of the terrestrial 
held. A magnetised needle is connected 
with the balance wheel of a non-magnetisable chrono- 
such a manner as not to interfere with the 
equilibrium with respect to the axis of rotation of the 
balance wheel. The theory of th ' di'termin.ition of 
the magnetic field from the rate of the chronometer 
IS developed, and it is shown that a high accuracy 
can bo obtained.— Jean Pougnet : Tlie action of ultra- 
violet light upon solutions of mercuric chloride and 
upon some mercury salts. Solutions of mercuric 
chloride are rapidly decomposed by light from a mer- 
cury vapour quartz lamp, calomel being dc'posited. 
ine reaction is to a certain extent reversible, since 
calomel suspended in water and submitted to the ultra- 
violet rays gives some mercuric chlori.-lc. Many slats 
Of mercury are also^shcwn to be affected by the same 
rcatment.-:-R. Chudtau : Atmospheric pressure in 
western and equatorial Africa. — Jean Mascart : De- 
scription of a localised storm. — B. Baillaud : Remarks 
orfi- Mouticr: The troubles of 

arterial circulation under war conditions. All the 
from the battlefield present a , 
fronf.L “ypofension. Other circulatory troubles arc | 

neighbourhood of 
‘ t having for its aim the regular- 

suro-p«°^ circulation Will aid conservative 

sometimes remove the necessity fbr 
: The method of experl- 
Delage and its mode of 
The cySic evolution of the 
Md V ^®rtilised egg:.— Mile. A. Raphael' 

• ■••y : The toxin of the septic vibrion and 
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the corresponding antitoxin. The septic vibrion give 
in twenty-four hours a very active toxin, which can 
be easily and rapidly titrated on the rabbit. The 
immunisation of the horse against the poison can be 
made rapidly and without danger. The serum thus 
obtained shows antitoxic and anti-infective properties 
when used on laboratory animals both against the 
septic vibrion and Bacterium chauvoei. — Em. Bour- 
quelot and A. Aubry : The biochemical synthesis of 
the a-monoglucoside of ordinary propylene glycol with 
the aid of a-glucosidase. 

Washington, D.C. 

National Academy of Sciences (Proceedings No, 9, 
vol. i.). — Alice C. Fletcher ; The Indian and Nature. 
Glimpses are given of the line the Indian pursues in 
his endeavour to express his view of Nature and of 
the relation he believes to exist^between its various 
forms and 'forces and himself. — ^Jacques Loeb ; The 
mechanism of antagonistic salt action. The author 
studies the effect of the concentration C of the salt 
at the external surface of membranes in addition to 
the concentrations C, and C,, of the salt outside and 
inside the membrane, and finds that C,,, is serviceable 
in explaining the mechanism of antagonistic salt 
action in certain cases. — Chas. B. Llpman : The 
nitrogen problem in arid soils. A summary of some 
recent investigations and field manifestations with 
reference to their bearing on problems of soil fertility 
in California. — E. H. Scares : A notation for use in 
I the discussion of star colours. The extension of abso- 
lute scales of photographic and photovisual magni- 
tudes to the fainter stars provides a method of deter- 
mining the colours of objects at present beyond the 
reach of spectroscopic investigation, and it is con- 
venient in the statistical • discussion of such colour 
results to introduce a notation similar to that used fer 
spectral classification. The letters b, a, /, g. etc., are 
used to correspond to A, G, etc. — F. H. 
Scares and H. Shapley ; Condensation, colour, and mag- 
nitude in star clusters. Neither N.G.C. 1647 nor M07 
show any dependence of condensation upon colour 
which cannot be explained on the basis of included 
background stars; there seems to be little, if any, 
dependence of condensation upon magnitude, but 
there is a marked relation between colour and magni- 
tude in N.G.C. 1647, and a less pronounced relation 
in M67.— H. S. Uhler: Thiele’s “phase” in band 
spectra. The author outlines an interpolation method 
for determining c in the formula A=/f(n + c)®], which 
is much simpler than using Thiele’s complicated 
formula. — E. G. Conklin : Why polar bodies do not 
develop. The second or internal factor in normal 
fcrtilj.sation is a non-diffusible substance^ which is 
introduced by the spermatozoon, anJ it is strongly 
suggested that this factor is the sperm centrosome, a 
position which Boveri has long maintained, and 
which the author ha^ hitherto contested. Giant polar 
bodies do not develop because they arc not fertilised, 
and they are not fertilised because they are gener- 
ally formed after a spermatozoon has entered the egg 
and has rendered it impervious to other spermatozoa. 
— W, W. Campbell and J. H. Moore : Radial velocities 
of the planetary and irregular nebulae. The fact that 
the gaseous nebulas have motions which are charac- 
teristic of the stars, and their concentration in the 
Milky Way, indicate that these nebulae are members 
of our stellar system. The great velocities of the 
nebulae in the Magellanic Clouds and other considera- 
tions lead to the hypothesis that the Magellanic 
Clouds are isolated cosmic units with no apparent 
connection to our own stellar system. 

Calcutta. 

Asiatic Society of Bengal, September i. — Rai Mon- 
mohan Chakravartl Bahadur : Notes on the geo- 
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graphy of Orissa in the sixteenth century. The 
author attempts to discuss in this paper all the geo- 
graphical information available about Orissa in the 
sixteenth century. His main authorities are the 
MadcUd PdHji, or the Chronicles of Jagannatha 
Temple in Puri (Orissa), and the Ainc-i-Akbari of 
Abul Fazal. This information is checked and supple- 
mented by information available at the time of the 
early British occii|\ation, and obtained by personal 
inquiries made during his service in Orissa tor thir- 
teen years. 
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(2) Masonry: A Short TexUbook on Masonry 
Construction, including Descriptions of the 
Materials used, their Preparation and Arrange- 
ment in Structures, ^y Prof. M. A. Howe. 
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(New York : J. Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd, 1915.) 125. 6d. net. 
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E. A. Moritz. Pp. xiii + 395. (New York: J. 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1915.) 17s. net. 

(i) “ TJLAIN and Reinforced Concrete Arches ” 
IT is an American translation by Dr. 
Steinman of a German treatise by Prof. J. Melan, 
who is an authority on structural design, and has 
invented a well-known system of reinforced arch 
construction. The treatise is thorough, accurate, 
and clear. After considering the theory of hinged 
and hingeless arches, the latter by both analytic 
and graphic methods, the effects of temperature, 
displacement of the abutments, and non-vertical 
loads are examined. Then Come arches with elastic 
abutments, the results being applied ^to a treat- 
yticnt of arches continuous over several spans, on 
lofty piers. Reinforced arches are next considered, 
and there is a valuable chapter on the recalcula- 
tion of the stresses in an. arch ring by a more 
rigorous method after it has teen provisionally 
designed. The calculations of arches, especially 
of reinforced arches, art laborious, and fully- 
worked-out e^mples^^f . actual bridges arc 

given, the solutions* u.. 

in the other by graj^c^^meft^s. There is a very 
useful chart for designing concrete sections with 
double reinfoccement. 

Prof. Melan has written several books on arched 
construction, and this one appears to be a oon- 
ensed but fairly complete statement of the present 
state of arch , theory. In investigating the critical 
^*tiona of ' loadii^ for each arcl^ section, the 
uwthcrf ^ influence^ linte is used with great ad*-. 
vantage. abhfcylating labour in provisional 
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designing, easily applied simple approximate ex<* 
pressions are found. In many cases of double 
reinforcement the steel bars in compassion are 
understrained. To obviate this, Prof. Melan has 
invented the method of putting them into an 
initial condition of thrusti by loading them .with 
part of the weight of the centring. The economy 
obtained is of value, and the method has been 
adopted abroad, though it is probably little known 
here. The treatise is very practical, if that can 
be said of a theoretical treatment of the subject, 
and can be strongly recommended to any en- 
gineer concerned in designing concrete arched 
bridges. 

I (2) “Masonry,” by Prof. Howe, is an ele- 
mentary, mainly descriptive account of stone, 
masonry, brickwork, and concrete construction, 

, not including reinforced concrete. Quarrying and 
I manufacturing operations are briefly described, 
j and the different kinds ^f brick and stone 
masonry, mass and block concrete, and tools used 
in different operations. The cement gun is de- 
scribed, used for giving a dense surface finish to 
mass concrete by blowing a cement grout against 
the surface. 

(3) “The Railroad Field Manual,” by Prof. Ray- 
mond, consists almost entirely of tables required 
in surveying and laying out curves. Its peculiarity 
is that the centesimal in place of the sexagesimal 
division of angles is adopted. The author remarks 
that, in practically every railway curve problem, 
it is necessary at some stage of the solution to 
transpo^ from minutes and seconds to decimals 
of a degree or vice versd, and that it would re- 
quire much less mental labour to lay out sub- 
chords if the transit were divided decimally, and, 
of course, if suitable trigonometrical tables were 
available. The tables seem to have teen carefully 
arranged and to be accurate. Of course, if the 
author’s method is to be used, the verniers on any 
transit made as at present would have to be altered 
to read hundredths of a degree, but this is not a 
very serious mattef. Only experience can prove 
whether the economy of labour is sufficient to 
make the change desirable. 

(4) “Working Data for Irrigation Engineers” 
consists in the main (a) of hydraulic diagrams and 
tables givihg discharge of canals, pipes, orifices, 
and weirs; (b) of structural diagrams and tables 
giving earthwork quantities, bending moments on 
teams, tables for reinforced concrete and timber, 
etc. Large use is made of graphic diagrams. 
Some of the information is derived from the re- 
cords of the U.S. Reclamation Service. The ' 
author is competent, and the book will be of 
service to irrigation engineers. 


G 
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BOTANY AND GARDENING BOOKS. . (3) This thoronghif p^^^ . 

(1) Whitby Wild Flowers: A Complete Botanic limited in scope and 

List of the Flowers, Grasses, at^ Ferns of the subject of plant physiology^ is ^ Ini^t ipf ^ 
Whitby District {including Levisham and 5 car-! its kind thatvWe have se^n. dhrectibns. for 
borough), with Notes^ on their. JHtstoiy and experimehtfd^mdrk with simple ' materials; and 
Habitats. By B. Rej^olds.' Pp. 60. (Whitby: apparatus mQre. than make dp ih cleai!nes|( what 
Home and Son, X9i5.) Price xs. they lack in novelty, and the beginner who works 

(2) Field Book of American Trees and Shrubs: through the experiments will certainly have no*^ 

A Concise Description of the Character and |>thing to unlearn on proceeding to a more extdndedl; 
Color of Species Common throughout the study of plant physiology. It seems a pity ihufy 


United States, together with Maps showing 
their General Distribution. By F. S. Mathews. 
Pp. xvii+465. (New York and London : G. P. 
Putnam’s Sons, n.d.) Price 75. 6d. net. 

(3) Experimental Plant Physiology for Beginners. 
By L. E. Cox. Pp. vii + m. (London: Long- 
mans, Green and Co., 19x5.) Price 2 S. net. 

{4) Elementary St^ies in Plant Life. By Prof. 
F. £. Fritsch and Dr. E. J. Salisbury. Pp. 
XV +194. (London V G. Bell and Sons, Ltd., 

*9*5*) Price 2S. 

(5) Climbing Plants. By W. Watson. Pp. x+ 
132. (London and Edinburgh : T. C. and E. C. 
Jack, n.d.) 25. 6d. net. 

(6) Plant Life. By C. A. Hall. Pp. xi + 380. 
(London : A. and C. Black, Ltd., X9X5.) Price 
205 . net. 

(i) jT'HIS little book gives a useful list of the 
JL flowering plants of Whitby ancf its 
neighbourhood^fincluding notes on the interesting 
alien forms which there, as elsewhere on our 
coasts, are endeavouring, often with success, to 
become naturalised. It aims also at interesting 
the holiday visitor in the attractive flora of the 
district, about half of the book being devoted to 
excursions in search of wild flowers with the 


some work op movement in plants, other, th^ 
tropisms, was not included ; even the beginner for 
whom the book is intended ought< to know from.' 
experiment that plants ^n per^rm movements^ 
of greater agility than those involved . in growA \ 
responses to such factors ati jf^liiy 'anid one-sided 
illumination. ... 

(4) This little book is apparently in the main 
a condensed and simplified version of the same 
authors’ ’’ Elementary Studies in Plant Life,” and 
it presents the same excellent features-^earness 
of description, abundance of good illustrations, 
and a just appreciation of the importance of 
physiology and ecology in the study of the ele- 
ments of botany. It would 'not be easy to find 
a book betteji; suited > to the needs of junior 
students. 

(5) The name of Mr. William Watson on the 
title-page of a gardening book is a sufficient 
guarantee of the accuracy of its contents, and 
this handy volume on climbing plants is a most 
welcome addition to gardening literature. The 
claims and possibilities of climbers are admirably 
dealt with by Mr. W. Robinson in a wise and 
witty introduction, and the book certainly ought 
to stimulate interest in the culture of this some- 


author as . pleasantly helpful and gossipy as a 
leader of such excursions should be. The arrange- 
ment of the book is aomewhat loose and rambling, 
and mi^ints are somewhat numerous and ^ 
occasions^y a little puzzling, such as ”Schler-' 
ochia” for ^Sderochlda.” 

(2) The adthor has packed into this book on 
Ammcan t^as apd shnibs an astonishing amount 
of infoirmarioni wttii''well-arranged and lucid de«- 
scriptiofis 'and^^a wealth of illustrations both plain 
and cedouredii / The appendix contains numerous 
maps showinjg the distribution of a large number 
of s^ies^f^'^thtaevOr four s^iiecies being' usually 
showa oa i^ch diap, together with other useful 
charts (gtbloifical, soil, altitude, etc.). It is much 
to be' wish^ that %book oh ^i^lar lines were 
available deali^ h^l^ v^rittshi:^ and shrubs, v 
published at ah" m in such 

handy figures show- 


what neglected class of plants. No fewer than 
one hundred^ genera, many of them with several;, 
species, are dealt wiA by Mn Watson jhi his tisual ' 
precise and helpful manner ; yaluaUe’;|i|pts are 
given as to the,lelecti^^d;^tii^tidd 
greenhouse, peqjE^ii^m^yand* 
the systematic na^S‘ 4 i^’^fahged;io..alpl^a||lj^T 


order under the g^d^;t^^. th^, 'ai:i^ 

as lasts iTis' 


excellent plates, eigfet. ^fepjgMft/cirfppifedy' " 

beautiful and 

Gardening ” volumi^'^^mb(ij^'^||i;^et%/c^'' 

able kind of binding ; 

a little more, if n^ssaff 

thing more «ibstmtial. lAan'^raa-j^^p^doi^i^W 

which get bfidly< and.craac^^^jl^libbil 

time even,, wi^'l^dilmul tose.^,, 

. (6) The 'aii^w’s attempt .at 
¥ popular botany ” is somew]Mt.m4^;4i^$IB^ 
than usual in the case pf^such swrk^^ 
tainly mmre successful so far ^ aiccorac^|||«^ 
cemed. We have Uttte doubt that' t^liose'^l^^ 
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^ expfi^siye bpok/and 

be wi9mg;to lay out twenty 
s^lUi^s Ofi a bialndsome.^^^^ fifty fine 

cpkHined j^USi Sivih agree tKat/lt >arvcs admirably 
the twbfm ob]b<^ df^;ita e^ usb- 

. fulnc^ to the^'^fite^^^ easy intro- 
duction to works, 

/iltc author fiajBreyide^ selected from a tblerably 


into four sectioba. The first, of a gei^eral char- 
acter, deals ; with con$uihpti(Hi» its causes and 
prevention, atid^the Julies Of the State in regard 
to tuberculosis. se<^d section discusses the 
conditions of infection ixi tu^culosiSi Section 
iii. giye^a nummary of the aUuor’s researches on 
tuberculosis, such^, as i^atment of pulmonary 
disease by means of intfapulmonary injections, 


Vgofklv modem b^^ textrbook such parts as| media for tiie cultivation of the tubercle bacillus, 
are amenable to ik)pula^ has presented , etc* iThe ^ section is mamly statistical, and 

the facts’ in 35 simple style, somewhat marred by ' 

■ an extensive use of ut^eces^ary tags and phrases. ' 

It would be Wsy to criticise ^ ^rious portions, ^ 

. but bearing m mind the difficulty of writing < 
a thimieughly safisfactpt^' book of this kind and^ 


the unpretentious objects! aimed at by the author, 
it may be enough to^ say that it is one of the 
most attractive books of the kind we have seen, 
.^gie coloured platesiJfr6n:i drawings by Mr. C. F/ 
rfewall, are remarkably fine, being accurate alike 
in colouring and* in structural detail, but we 
should have liked to see a larger proportion of 
them devoted to the flowerless plants, especially 
as the considerable portion of the text dealing 
with these constitutes one of the best features of 
the book; The concluding chapter, dealing with 
ecology, is ra^er feeblej/and will, we fear, give 
the uninformed reader oR somewhat inadequate 
idea of the methods used and results obtained in* 
this branch of botanical study; but we have not 
yet seen anything approaching a satisfactory 
“popular’’ account of what writers of books of 
this kind appear to have agreed to designate “the 
new botany,” though as .understood by them it 
is certainly .neither new * nor interesting, but 
merely a hotch-potch of “wonderful adaptations,” 
or of obvious remarks about different kinds of 


plants growing, in different kinds of positions, 
the reader bein^ supposed to infer that until quite 

>rtcently. nobody ever^ noticed^ such Astonishing 

facts as that mopHand plants do not grow in salt J .Nature. ^ 
marshes.;:and.vi<^ ?;ar^ 4 l ^ ^ . Here are some extracts : — 


discussed such subjects as “The Public^ouse as a 
Source of Phthisis,” “The Prospect of Abolishing 
Tuberculosis,” and “Phthisis Rates.” 

% Dr. Ransome considers that there is a fair 
prospect of abolishing tuberculosis, considering 
that the disease is steadily dedining, which must 
vbe attributed to an inherent weakness of the 
microbe at the present time, and that we now 
possess potent weapons with which, when fully 
put into action, we may fairly hope to accomplish 
the final conquest of the foe. The author was 
optimistic enough in 1899 . tb suggest that another 
thirty years should see its vanishing point ! 

Altogether, much valuable matter has been 
brought together in this volume. 

(2) This little volumb of extracts is calculated 
to give leisure moments of real delight. The 
author has collected them from old berbals rang- 
ing from the eighth to the eighteenth century, 
and more particularly from those of the golden 
.agelbf herbalists, X45or*x65o. She has shown in 
her choice of extracts a sympathy and a 
humorous appreciation which are very attractive; 
a vein of laughter and delight runs through the 
book, with kindly charity and gentle raillery for 
the light-hearted, inconsequent old herbalist. In 
the introduction is an appreciation of the genuine- 
ness, and withal, the quackery, of the herbalists, 
their weakness for a far-fetched recipe, and their 
child-like trust in Mother-Earth, .dear Dame- 





OLD. 

•ion: A Collect 
Vahetculosis. By 
463;^ (Cambridge; 
Price X 05 . 6d. 


“ If anyone has over-eat himself, or drank, too 
^uch ; as feasts and pleasing company ..will lead 
the wisest into this 'mistake, sometimes, .Polypody 


well 
conti 



is the 'best remedy. . . - 

“To make a woman shaU hot 
yt is set on the table. . . . Take%;iittle green 
Basil, and when ye dishes are .brougj^t'to A ' 
put it underneath them. 

;.vRemedies for'the'green sicknesa^toSl^^^ 

Ltd.f^ ^ugh ” (hiccough) are emightbx]lmgr^mi;ii^^ . 
. 'a pleasant use of alcohol; while .fiiym® hffues^-: 
relating to^j^ickup, Ittiiargft frtnsit^ xn^rimi 
has doftc rf Vulsions, melancholy, rcfsfatx pWsqn; 

s We have reasM to l^ ^^grateful for the names 
is dividedl^, of flowers albnq^rboWstip qV\ 
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or gromei, and 'flag, gladen, or water>seg^ for 
the wild iris. 

There is throughout the book a sense of pun- 
gent fragrance as of a bunch of herbs, and the 
** chaplet*’ is, as ^the quoted foreword claims, 
indeed '^not short m savour.” 

R. &L. H. 


OVR BOOKSHELF. . 

The Analysis of Non-Ferrous Alloys. By F. 
Ibbdtson and L. Aitchison. Pp. vii + 230. 
^ondon : Longmans, Green and Co., 1915.) 

. Price 75. 6d. net. 

At such a time as this, when there is a large 
demand for metals and metallic alloys of all de- 
scriptions, it is of the greatest importance ^at 
the manufacturers and users of these materials 
should have at their disposal rapid and accurate 
means of controlling the chemic^ composition of 
the goods they handle. 

Until comparatively recently the “commercial” 
chemical analysis of non-ferrous alloys has received 
but little attention, at any rate from those most 
concerned, so that one has been forced to go for. 
one’s information to a series of widely scattered 
original papers in the various scientific and tech- 
nical journals. A text-book embodying all the 
best of the information at present available is 
therefore exceedingly welcome. 

The work under review may be divided broadly 
into three parts. The first part enters into a de- 
tailed description of the most recently de^sed 
apparatus for electrolytic analysis, and discusses 
the main theoretical considerations underlying the 
successful deposition of the metals. 

The second part reviews the action of sulphur- 
etted hydre^en on solutions of the metals under 
varied conditions of acidity, temperature, concen- 
tration, and time. Then follows an exhaustive 
description of the best methods for the estimation 
of the various metals in solutions of their salts. 

The remainder of the book is devoted to the 
application of the foregoing methods to the analy- 
sis of brasses, bronzes, “white metals,” and other 
alloys of* industrial importance. ' ^ 

The value of the book is enhanced by ,a very 
complete bibliography. The book should prove 
of great value to works chemists and to the more 
advanced students in technical schools. 

. B. W. DRINKWAtER. 

Science of Ddifying: a TexUhook for the use of 
Secondarily and Technkdl Schools. By W. A. G\ 
Penlingt^.;*'^jp^ , viii + a6o. • (London : Macmil- 
lan abd^.i^,^td.9 'i9i5.} Price 25. 6d. 

Tms ^6lSlA(l.;cbvWs a very wide range, and is 
intend^ to' be used as a text-book of dairying in 
secondary and t^hnical schools. It deals qrst J 
with the composition jipd properties of pi^k, and' ^ 
‘ gives parji^iciws of the:^methcds employed in the 
detection ^otli^idteratiM .^pTwo chapters are de- 


in dairying. A later chapter ^ives 'forking 
details of the two best known rapid methods fdf 
the estimation of fat in milk. The first of tiietle— 
the Babcock test-— is not employed commerctall^ 
in Great Britain, but is common in Australia, New * 
Zealand, and Canada, whereas the second test-*- 
the Gerber — ^is universally practised in this 
country. ... 

The prihciiries, and outlines of the practice, of 
'butter- and cheese-making are given in a .dear 
and concise manner. The author then passes on 
to consider the physiolc^y, feeding, care, etc., of 
;the cow, and some of the common diseases to, 
which^she is suUect. ' A chapter deals with arith*^' 
metical problem! arising in dairy practice. 

The book is written apparently for those who 
take up dairying more as a subject of examination . 
than as an end in itself, and it is a little difficult 
to see to what class of English readers it will 
esfiecially appeal. Without question, the educa- 
tional value of such a work is considerable, but aq^ 
dair>'ing as a subject is not generally taught hr • 
the secondary schools in this country, the demand 
would appear to be limited to those attending a . 
county dairy school, particularly those who are 
not following a systematic course of tf^ining. In 
the latter case the details are insufficient, but as 
introductory to the subject all students — ^whether 
short or long course — ^would benefit by a study of 
the book. 

The Inierndt CpmbusUon Engine: a Text-book 

for the Use of StudenU and Engineers. By 

H. E. Wimperis. New and revised edition. 

Pp. xvi-l-319. (London:. Constable and Co., 

Ltd., 1915.) 6^. 6d. net. 

Since the first edition of this book was published 
in 1908, there have been many important develop- 
ments, both scientific and practical, in the internal 
combustion engine. . These developments have 
necessitated many changes and additions in the 
present volume. The book is divided into three 
sections, the first of wljiich treats of the theory 
of the subject. After aescribing the more ele- 
mentary theoremsvjn thermodynamics and the^ 
cycles employed, the author gives a veiy good 
;|i9>count of the numerous expe^epts whi^ have 
^^en made on e9|g>losions in dosed^yes8els,;hnd on 
temperatures inside the.:t|rorkms^^cylih^ 
second section‘d deals gas ezines* ^ 
producers, and includ^>ii imormai^n 
the Humphrey gas pUiiijp, 

Hopkinson’s water-injeption: of ; 

testing and of reducing^t'iredUl^ ^ alsd,$lVeo^. i 

The third sectiqn delQd^^th 

and contains^, a good discu^iqim^on^ 

engine, and on petrol efjgi^ f^;^^ 

aircraft. 

The . illustrations;,, are" 
the end 'cac^^pt^r 
excellent^ exetbl^ many Cof 
taken from recent' Camibridge examipitjipii:|^ 

The book is very we|ll adipt3ed-for|.ijthe viii^ 

Studenm, and has the merits:: 

both in size and price.'* ' • 
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Some idea of the of 1^: volume may be 

gathered from the fact that' about ninety of its 
pages, which ar« aot..yery large, are devoted more 
especially to photo-micrography, and rather more 
than thirty to photc^raphy — ^that is, developing 
and printing. The author takes it for granted 
that the reader is already familiar with the use of 
the microscope,” and also presumably that he is 
an amateur photographer, Wks to show how 
the two may be brought togfwr without the need 
for expensive ^/appliahjC^S, ' and furnish results 
- which, ” though not perfe^, are good and accept- 
able for nearly all purpdll^^ ' He succeeds not 
only by precept but also by example, giving 
twenty-nine gopd .reproductions of photo-micro- 
graphs taken by the. simple means that he/de- 
^ribes, usingf;’;6nfy ' objectives supplied with 
^iLUidents’ microscopes. . Ibese examples are illus- 
trative of the methods dealt with in the text, and 
include magnifications from 2 up to 4000 
diameters, the use of transmitted light, reflected 
light, a combination of the^ two, dark ground 
illumination, the use of polarised light, oblique 
illumination, illumination by flashlight, multiple- 
colour illumination, and a photograph on an auto- 
chrome plate. They ^are of excellent quality, in- 
cluding even a photograph of Bacillus subtUis, 
xiooo. But the Amphipleura pellucida, X4000, 
shows that such simple methods will not serve for 
an extreme test, although taken by means of a 
one-twelfth immersions lens of i’4 N.A. and an 
oiled-on condenser. By the way, such an objective 
and condenser scarcely come within the range of 
“students’” microscopical apparatus. In giving 
“pre-war” prices for chemicals, perhaps the 
author expresses his faith in an early return to 
peace conditions. 

LETTERS JO THE EDITOR. 

^The Editor does not hold hitnsell responsible for 
opinions expressed by his eorrespondeHts. ■ Neither 
cm he Und^rUike fy" return,, or to correspond with., 
me writers of, ./f ejected' manuscripts intended for 
tw or any other;part of Nature;. No notice is' 
taken of anonymous. xo^municaUons.] 

^ Newtonian 

physics we find the 
following law of Kepler 

Jjr (the 'NewtoiiwiiV'ASfljuiEito applies to 

the sun aUd alt ^dSS^^bodles.’^ This conclusion; 

r*. we see by the following 


1/^345? .ol'PoyntiMy .fe ba^noe 

Cr; The at^li^ion of the 
tnass.f|^^;at ;di^hce d is 

*. , (l) . ; 

^JjDf eouateipoitfB the gra^te. 
jV ^ we ^ow all the ot^ 


>"ge moM 

where .V,*;] 
tive 

• aoJii ' 


factors. The suffix used here denotes that the ''con- 
stant” Gm only applies to a mass if its temperature is 
.that of M. , ^ 1 

(2) The earth’s attraction on mass m is 

»<^-Gb.Ew/R*. .... (2; 

where E, R are earth’s mass and radius respectively. 

Equation (2)' gives us Gb.K. The earth’s mew tem- 
t^Twiire. may be, say, 4000^ C., whereas that of .M 
say," vX5® C* We have no experimental 
.'knowledge that the Newtonian ''constant” is the same 
at 15® as at 4000®. Hence we cannot write Gm~Gb 
and obtain from equation (2) the earth’s mass. It is 
thus evident that the values commonly given for 
earth’s mass and mean density are based on the un- 
warrantable assumption that Gm~Gk. Thus it is 

qjuite possible (for we have no evidence to the contrary) 
tliat Gu— 2 Gm, in which case the earth’s mean density 
would work out to be 276 instead of 5-52, as generally 
accepted. 

(3) When we come to the case of the revolution 

\ of the earth and other planets round the 

sun, we have similar considerations to the above. 
Let two planets have mean radial distances d^, d, and 
periodic times t,, L, we obtain in the form of Kepler’s 
third law 

G, . S= 4 ^‘'(^iW)-- 4 TW/f 8 *)- 4 ^*'&. . 

where Sasun’s mass and iGs the Newtonian constant 
for the sun’s temperature, whence we obtain Gs . S ; 
as we know Kepler’s constant k. We do not know 
S alone, for we may not write Gs = Gb=Gm. 

Thus we see that the masses and densities of all 
heavenly bodies, including the earth, are based on 
an assumption for which there is no experimental 
support, and which (considering the great range of 
temperature involved) is probably false. 

In the case of the sun, the stars, and all the major 

? »lanets the mean temperature is certainly as high as 
our tigurcs, and in many cases probably^ five figures, 

' on the Centigrade scale. It is thus inconceivable 
that any laboratory experiment will ever be made to 
dfetermine the values G.s, Gp, or even Gb. But it is 
not unlikely that sure experimental evidence will be 
forthcoming as to the value of G, say, up to 500® C. 

I have recently concluded a long research on the 
value of G up to 250® C., and I have found an increase 
in that “ constant ” of about 1 in lo* per 1® C. The 
full results I hope to publish shortly. 

No doubt it has, been for the sake of simplicity that 
astronomers and, physicists have assumed constancy 
jn G, and have thus obtained the accepted values for 
;niass and density. But in reality these values (by 
.^analogy with the terminology of radiation^ are hot 
the mass and density, but the effective^mass and the 
effective^ensity respectively, and would only be true- 
. mass and true-density if Gs^Ge^Gm, etc. If any 
•temperature effect, such as is it)i9;itioned above, can 
be firmly establishca, then these terxhsvpugbt . to be 
adopted in the interests of accuracy; . 

So far, for simplicity, we, have considered the tem- 
perature effect of gravity on the large tnass only and 
nave ignored any effect "on the small majBEi In equa-' 
tions (1) and (a) we have the smaU.mi^^;^ ift ordinary 
. temperatures, say 15® C., so that Wje hot to oon- 
!:sider temperature effect in connection' with. it. But in 
^nation (3) the two planets in queation.may differ in 
temperature. Even then the equation is correct as it 
stands, supposing {a} the temperature effect' on a mass 
considered as one member pf a gravitative couple is 
:'l4en^cal with (ft) its* effect on mass considered as so 
much inertia; for the^ terms (a) and (ft) occur on the 
left and right sides Of the equation and cut out. But, 
on die other hand; is not tdentical .with (ft) the 
equation would have oth^ factors. But neither in this 
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case nor in the other can the equation (j) be made 
to prove the quoted statement with, which this article 
begins. 

Although %e above considerations, are theoretically' 
of profound Importance, they will obviously have no 
influence whatever on astronomical calculations; for 
in all such calculations the product of mass into New-, 
tonian constant is used. Suppose in the case of the 
sun Gs>Gm and let S, S' be the true sun’s mass\^d' 
its present accepted value, then ' - r 

Gs.S«Gm.S\ 

In no calculation do we require S alone, but always 
product Gs . S, so that the false values for the sun of Gs 
and S do not lead to error. 

, P. E. Shaw. 

University College, Nottingham. 


The Speotrum of X-Rays. 

(i) Kossvl (Verh. d. D. Phys. Ges., 1914), discuss- 
ing the previous measurements of the frequencies of 
the corresponding ^ lines of the spectrum K and L 
characteristic for different elements, as well as of the 
limits of the respective bands ofxabsorption, established 
certain numerical relations among them which Wagner 
(Ann. der Physik, 1915) confirmed in a more perfect 
way and even generalised. In addition, the extremely 
precise measures of Bragg and Pierce (Phil. Mag., 
October, 1914) for the lines K*, Kft Ky in the Ag, 
the Pd, and the Rh give additional confirmation. 

From among these relations, attention is specially 
directed to the one obtained by generalising the second 
law of Kossel— ^ ® ^ 

L«=* - K« viz., (1) M«= Ly - L« 

In these^ equations each term expresses the frequency 
of the lines. With its help we can foresee the fre- 
quencies of the principal lines of the spectrum of the 
M characteristic if Ly and La are known. 

If we admit Bohr’s model for the atom as modified 
by Kossel — that is to say, supposing that in the transit 
of an electron from one ring to another a quantum 
is emitted, the frequency of which is determined by 
Bohr’s formula, the radiation M will correspond to 
the transit of an electron from the fourth to the third 
ring, and the corresponding frequency, 

"'(i*'?) ‘•S9X io»(N-«)* 

will be emitted. 

Tib demonstrate the exactness of this prediction, I 
have calculated the values of v contained in the follow- 
ing, table by means of the formula (1), starting from 
th^ values of L* and Ly given by Moseley, Ruther- 
ford, and Andrade. The last row contains the values 
of V obtained from the formula— 

^ (N - 2I.S)* 

deductid' by " graphic interpolation, where N is the 
atqmic number of the. element. 



/8 ?x 7 o« 

V cal. by <9) 

82 X lo’* 

. 

182 

03 

in \ ' 

236 

36s 

-- .78 

438 -j 

440 

... la 

.452 ■ 

. 455 \ 




X-59X between^ ibe Ihtdta to be exj^cte^ on .abcouQt . 
of the method'.df calotilatrbn. r Nd:datafam at' preset; 
available to teat this hypothesig.^ The epectrtim. M isv. 
most likely to be ob^Tvea in heavy elei^ts, and, in the. | 
radio-active bodies, '-v ‘.I f 

(a) In the numerical relaflonrobtaln^ by-Rbssel 'and ^ 
Wagner, there does not , ajppeiitr 'yjgroups ^ . 

and.. La of the spectrum L, nor/ does tbete seem ^hy ^ 
simple way of intjfbdiicing them in. :ntioth^.;. seiddl" of . 
.formula involving the .freqiie^csy of the K .s:adiat!dhflL/>^ 
This suggests the possibility of the speCtrti^. 
compose of two distinct parts,, which . might' 'bdillu^^. 
trated by supposing that two Hngs are ^jtuat^ 
distinct planes, from o^^of which (uie one cor.M<pond;*^ 
ing to L,) no electronl^n pass to the . ring KL. The 
correctness of this hypothesis could be tested by inve 
tigating experimentally the lines of the L spectr;^ 
that accompany the spaSU^um K-^ ' study thar 
not seem impossible.': ^ 

It is logical to suppose that, this group 
be accompanied by others, M,, N,, . . . inr;.^e ex- 
terior spectrum, and even .that in these should appear 
some new ones— M,, N, . . . N« . . . In this way it 
would be easy to understand how the spectrum get^ 
more and more complicated from the X-ray spectrum 
to the visible, and even the existence or the well- 
known series in the light spectrum. , 

- B. Caiuibra.. 

Laboratorio de Investigaciones Ffsicas, ' 

Palacio de la Industria (Hipddrbmo), Madrid. 

r Studies, of : the Option Plant. 

I SHOULD be sorry if any deader of NATuks were 
to be prejudiced against perusal of my book on applied 
plant physiology, called “The Development and Pro* 
perties of Raw Cotton,” by thinking that I had 
attempted to write on the systematic botany of 
Gossypium. Yet this imprespdon might easily obtain; ' 
since your reviewer devotes exactly two-thirds of his \ 
review to a few pages of my first chapter, the title of 
which, “The Development of Pedigree,” is alone 
sufficient to indicate that it was not intended for 
biologists. ; T 

Still, technological treatment is no excuse for in- 
accuracy, even as enthusiasm for herbaria is no excuse 
for such a phrase as “peripatetic Mendeliah' cross- 
breeding of undetermined stocks." Therefore I would 
direct your reviewer’s attention ‘to the fact.^at my 
description of Gossypiee as a suborder, (instead of a. 
tribe) is taken from an . accepted; , aniithority oir 
systematy. ’ 

He 



systematic 
before us 

which he purposely refera^i$.>.a sad 
result. I regret, being/ 
he misspells it as 
strongly to my leaving 
tion. Now, in the fife * 
in Sir George W^tt^ 
genus,^ and is therpfi" 
aibly more definite, 
that determinatioiT^ cam^ 
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18 of thtf booic^that the 
id;, some definite mean- 
.wbuld be so 
'^est X^bout scientific 
useless duplicates of 
,pelt me. ' 


W,i;||^Ra^GB Balls. 
nepwEmber i6. 


Uttle Shelfolrd, 0ambr!<]ge,(^ & 


> ■' ' ‘v ./c ' ■ ■' ■ 

Mr.! Lawmincb BAL]t 4 !ft 'Q^ leview of 

his book, *‘The Development Properties of Raw 
Cotton,** which appc^rep in l^TukB of August 26, call 
ior a reply 'froni me. , . ^ ^ 

. 1: feel quite sure Mr.' Ball^ n^ed nave no fear that 

my 'remarics will be yiewdd,i1biyveyeh most casual 
reader, as the crittbUiha of that had attempt^ 

. to deal with the ^systematic botdny of Gossypium. 
But Mr. Balls’s anxiety that that great sin should not 
be attributed to him, exposes himself to the charge 
of deliberate disregard for both the methods and 
^.sults of the systematist. It is a fact that I specially 
oevoted a considerable part of -my remarks to what I 
regard as the weak side of Mr. Balls ’s book, and I 
repeat it is a very weak side, which, though contained 
in one chapter mainly, dominates his entire studies 
of the cotton plant. But with equal deliberation, how- 
ever, I recognised and even extolled the meritorious 
features of the book, which are undoubtedly very 
great. 

The implication that I read ^ly certain portions of 
Mr. Balls ’$ book is quite ufidiiled for. As a matter 
of fact, I read every word. * It was only because I 
appreciated and even admired the book that I felt it 
Incumbent to express my mind unhesitatingly. It was 
in no spirit of carpinar that I gave special attention 
to its shortcomings. Thp issue at stake is very great 
indeed; namely, the development of the cotton staple, 
a problem of imperial interest in the agriculture and 
industry of our Empire. I cannot help repeating, 
therefore, that for Mr. Balls to attem^ to justify 
Mendelian cross-breeeding of undetermined stocks 
(ahd even — J*-*— — 1— *2 ^ - --t- 


, ^ree selection of such stocks) of Gossy. 
piunj is not only a blemish but a serious blunder, both 
in Rnd his work. With culture experiments 

accutR^,:'in the starting point (more especially with 
stocks that of necessity involve several species and 
numerous varieties and races), is more essential than 
^even care in subsequent treatment. We have heard far 
too much of the assumption that successful stocks can 
be produced in the laboratory or the experimental plot, 
disregard of systematic botany. 

thereby cast on herbaria 
if and merits the severest con- 

qemfietlbn.> Such^an a^itude 'may enlist the sympathy ' 

‘ I advancement in 

jrof the future supply 
^too serious a matter 
(a ^history of cotton is 
Avdgant and wasteful 
be of rational develops 
v^e^'haye not follow^.lt 
^ require ahe*f 

' witli the .ino^,^ 
of th^'syitemat^; 
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Bentham and Booker^ in their ** Genera Platitarum," 
place Giossypium in . the tribe Hibisceas (which Mr. 
Balls renders as HibiscsB),' but they make no mention 
of a sutMorder “Gossypias” .(? Gossypeae). These are 
no doubt trivial criticisms and are made only in the 
'^irit of Hindu" and "Hindi/* But admitting the 
Receipted authority on systematy," is there hny ad^ 
Vantage in setting! on one side the universally accepted 
< authorities on British botany? 

1 am afraid Mr. Lawrence Balls simply tries to 
obscure the main issue, raised in my review, by citing 
an example of careless orthography; the "Hindu" and 
** Hindi-weed " already mentioned. Is it necessary , to 
explain that the word " Hindu " denotes the people or 
the religion, while "Hindi" and "Hindustani** indi- 
cate the languages of certain portions of India? . These 
are their most general acceptations, but neither could* 
strictly speaking, be used as the name of a plant, 
more esf^cially when that plant never could have 
come from India. The person who first used that 
name, in its Egyptian signification, was very possibly 
a follower of the school that seems to hold the view 
that accuracy in systematic botany was an unpardon- 
able oiTence. De Candolle, long years ago, told us 
that the atm of science was not to make names, but 
to use names to distinguish plants. Does "Hindi- 
weed" isolate a certain cotton plant from all others? 
If it does not, it is^ a vulgar name that should find 
no place in a scientific publication. 

Sir George Watt’s "Wild and Cultivated Cotton 
Plants of the World" (to which Mr. Balls refers us) 
mentions Hindi-weed as being possibly a recessive 
hybrid of the Moqui of Arizona, or perhaps rather of 
the N^dargua cotton of Senegal. It is not advanced 
as a name that can be accepted as distinguishing a 
definite plant. But Mr. Balls himself is quoted, hy 
Sir George (he, cit., p. 182) as holding that Hindi- 
weed "hybridises with the others and the Mendelian 
splitting forms from the cross arc very common, and 
also go under the name of ‘ Hindi,* though the^ are 
usually very tall, up to three metres. ‘ Hindi * itself 
is about one metre high, and except in its seed reminds 
me of American Uplands." We are thus told, by an 
advocate of non-systematic studies, that " Hindi-^eed " 
may assume numerous forms and conditions until a 
certain example of it might have to be spoken of as 
not being Hindi-weed. Thus that vulgar Egyptian 
name is by no means as "definite as any other/* 
though Mr. Balls in another passage assures us that 
it is. It is a loose, popular name that could never 
be taken seriously as the name of a cotton plant. The 
issue raised by Mr. Balls as to the Hindi-weed having 
a naked seed, while he seems to affirm that Sir George 
Watt "during the primary division of the genus** 
places it with fuzzy-seeded forms (a passage I have 


fculed to discover) ist however, oti 
review of Mr. Balls’s book,//.|J>'^ 
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important work undertaken by the expedition was . 
entrustedi together with ^ report of the interest- 
ing discussion which followed the reading of the 
paper. By the kind permission of the Royal . 
Geographical Society we are now enabled to re- 
produce two of the views exhibited at the meeting 
on June 14, illustrating the characters and sur- 
roundings of the .Remo glacier, which in some 
respects appears to resemble the great ice streams 
of the Arctic regions rather than those of the 
usual Himalayan type. 

In general the Himalayan glacier, like that of 
the Alps, is confined to a single drainage system, 
and is separated from its neighbours by an ice- 


pared with its^ breadth; ^ doubt adSouftt 
immaculate appearance^ * so vividly described in 
the paper (Fig. 2). ' , .. a \ 

The difference in aspect betweed.'the surround- 
ings of the Remo glacier and tboke of the glaciers . 
further west an^ih Sikkim, a;,point 'raiWd : by/ 
the President at'^he close 6f the discusSton> 'is 
perhaps to be explained in /part by the. gobld^dal 
structure of ‘the district. The line of division' 
between the crystalline t^ks constituting thb 
main axis of the Himalaya and the softer, slates, 
•shales, and limestones of Palsec^ic and Meso- ; 
zoic age which succeed them bn , the north, is ‘ 
shown on Lydekker’s grologiCal map of Kashinir 





-iPlG. I.— Sourcfw M tht aivcr Yarkari^. From tho 


fr^. tbJgei But here ,-we see the Remo not only 
spilfing oyer the saddles whkA surround lbs. upper- 
bltsutf vnUsy of the neighbouring^ Siychen;. 

g^cier^ .but aii^(i|l|. sending', d'l^nguf across t^>.. 
main u^tefiihM^^iyiding the Indus drainage fr<^^; 
that of C^tral jA)na (Fig. i). Agam, the {0c^ 
noticed Iqr' Dr. dfr Filippi, that lib front of tht^l 
Remo glacier is almo^ ftM from ikoraine mather.-^ 
is witteut parallel among the toiger..gUci^..b*';., 
the Hipialaya, where <me,- may- often ,cTambi^j-|or/'^> 
miles beyond- the . snout* over h&ped-ttp masses^of " 
debris, and bcan^y, detect' a^vpat^e of the . ice ' 
beneath. 'The .mbdejraiiit^'ydhtiej^dhl of the-moun^ 
tains diat rise above the liehnib glacier, as com* 
NO. 2397, VOL. 96] 


(Memoirs, Geolqj;icap^ 
passing diagonally 
'to the west of die Siacheh"^ 
j’hptd made by Stbluidcai^wd ji^ 
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j^inhacles 6i\^ viCsterb S^rakoi'il] 
bmpicesjcd Kt'nldiiojnngn.; hasx^rbn^y^KVfd. 
[^'-iaeking in. the eastern "exb^U^a--'i^*j^':.'Qnigei!] 
..'.hforeover, ' the absence-, of isi. 'go^l'ih'^ela^ 
i^'l^ximiiy’ to the crest of die-'innwh' pjb k*‘ 
the Indus further WMt, or of the Tteta. in $ildcjutt^ 
lessens, the transporting pbwer ..6f ’;the'. tpbatdi$; 
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toircsots, cdtiSes die 'fatU^ tc> jbe6j^|ne smothered 
ia a mande ol.their d«a d 4 bH%f< so'<that, as 

St(4ic^a remtirks,'. ** It b<;ot^|BS, j|lfflo$t ho excep- 
tion tQ observe -a rock in '.«^iii,’|..;aDd the scenery 
tiecomes correspondiiiiflyi ta<n^ 

The occauon of. the m|«fio^.6f 'Dr.-;de Filippi’s 
paper iva» menidt‘able;lti hfiore, respect than one. 
Not only was an oj^rtunity; afford^i . and hap- : 
p'ily utiks^ by the Piesident'.'^f the Society, .of " 
expressing ..the. cord&Ut^.Cf .our relations with. 
Itaiy« whether wje are engaged to|:ether hi peace-'' 
ful exploration pir in die. more serious business of' 
war, l^also by the partid^tioii in the discussion 
of theTather'^f.^Hilbalayan’ exploration in that 


ob^rvatipns of Dixon 'hnd 'Wigham^ dt Dublin, 
however^ did hot seem very promising : loo seeds 
of cress (Lepidium jsativum) wpn uniformly dis- 
tributed over an even surface of moist quartz 
sand, and after gernridatiqn had taken place a 
sealed tube containing 5 mgms. of radium bromide 
was set I cm. above' the central seed. The seed- 
lings grew up, but. without any curvature indicat- 
.ing positive or negative “radiotropism,” and the 
only noticeable effect was a slight depression of 
growth in those within t cm. radius qf the tube. 
As stronger preparations of radium became avail- 
able more deiinite retardations and inhibitions 
were observed : thus Gager, in . an elaborate 
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in cell activities in .youiiget;.ajad, especially em-. 
bryonic tissues, with fetir.eih^ptions. The actioa 
of radium through the spU,^ hp^er, HFes' different ; 
germination and . growth weds both accelerated, 
and the plants furthest away . werq stimulated ,- 
;most. Acqua f found that difte^t plants;, hnd 
Leven different f Organs of the 'rame plant, were 
'.differently affected, tl^e root system in general 
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and in his experiments being arrested in their 
development. 

The intensity of the radiation is important, 
and G. Fabre,^ using Linum cathariicum 
as test plant, was able to obtain increased de- 
velopment and germination of seedlings by work- 
ing with emanations up to 1*5 microcuries per 
2 litres of air, and to retard development by using 
emanations of 40 microcuries per litre of air. 
H, Molisch ® obtained a like result : young plants 
of vetches, beans, sunflower, etc., were stimulated 
in growth by weak emanations, but checked or 
entirely stopped by stronger ones. He further 
claimed that the “ rest period ** could be broken by 
the radium emanation, and forced lilac into bloom 
in November by attaching pipettes containing 
small quantities of radium chloride to the terminal 
buds.® In his earlier experiments he, like Dixon 
and Wigham, failed to detect any radiotropism, 
but later on he found indications in the case of 
certain heliotropically sensitive plants, e.g., oats 
and vetches.^ 

These and similar results naturally suggested 
that the residues left after the extraction of 
radium, but still containing radioactive material, 
might have definite manurial value, and it was 
not long before definite statements were forth- 
coming. Baker ® claimed that increased yields 
of wheat and radishes had been obtained by mix- 
ing one part of radioactive material (2 mg. ra. 
per ton) with ten of soil. It is true that Stok- 
lasa’s® results were negative (although in his 
other experiments radium emanations increased 
growth to a marked extent), but this did not pre- 
vent the introduction of radioactive fertilisers, 
and the enterprising syndicates and companies 
concerned were by no means loth to push their 
wares. The staffs of the agricultural experiment 
stations being busy people and, moreover, some- 
what sceptical about plant stimulation on account 
of some rather sad failures, did not generally take 
the matter up, and it remained for Mr. Martin 
Sutton to carry out the necessary tests. 

Mr. Sutton’s experiments were made with 
radishes, tomatoes, potatoes, onions, carrots, and 
marrows, some grown in pots, others in plots out 
of doors^ Eight different radium residues were 
used, in* addition to pure radium bromide ; the 
dressings were so arranged that equivalent quan- 
tities of radium were given in each case (1/4000 
mgm. radium bromide to 15 lbs. of soil in the 
pots; 2j times this amount" per square^' yard to 
the plots). Controls were set up, including a set 
treated with the other substances present in the 
residues, designed to ascertain whether those had 
anv effect. 

The results have just been issued by Mr. Sutton. 
Going carefully through them, one is forced to the 
conclusion that the radioactive materials have 
been ineffective. In no case is there any clear 
evidence of increased growth. Even the pure 

* Kend. Soc. (Parin), 19x1, Ixx., 1S7-J89. 

Umsetutu^ 19x3. xvii..'95>98 ■*' ■ ■ 

*> Ocstet-r. Gart, iqi-*. vii., 197-903. 

i. 7 Sitiher. k, aknd. iviss. (Vienna), xgtT, exx , 305-318. 

H Roy. Art*^ 1911. Ixi?., 70-76. 

» Chein. Zfg.y t9r4,^xxxviii., 841-844. 
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radium bromide seems to have done nothing. 
We are therefore left with an apparent dis- 
crepancy. The work of the physiologists, assum- 
ing it to be sound, certainly indicated that radium 
emanation is capable of stimulating certain cell 
activities. Mr. Sutton’s results show that such 
stimulus, if it exists at all, does not affect the 
final growth of the plant. The discrepancy is not 
a new one, it is periodically confronting the agri- 
cultural investigator. Thus Dr. Winifred 
Brenchley, at Rothamsted, has failed to obtain 
increases in growth by supplying plants with in- 
organic poisons which have been sup^sed to 
stimulate certain cell functions in suitable dilu- 
tions. The result opens up the prospect of an 
interesting discussion, but it also shows the danger 
of arguing from a simple physiological observa- 
tion to a complex phenomenon like the growth of 
a plant in soil. E. J. Russell. 

PROF. E. A. MINCHIN, F.R.S. 

I T is with profound regret that we announce 
the death, on September 30, at Selsey, of 
Prof. E. A. Minchin, F.R.S. 

Edward Alfred Minchin, younger son of 
Charles N. Minchin by his wife Mary J. Lugard, 
was born in 1866. From his birth he suffered 
from a constitutional weakness, and indeed 
his life was despaired of - at first. He grew 
stronger with age, yet the premature close of his 
career was no doubt due to the physical disabili- 
jties against which he had so bravely struggled 
to the very end. Unable to share in the rough 
life of the ordinary schoolboy, he was educated 
privately, and then for a short time at the United 
I Service College, Westward Ho ! When about 
I fourteen years of age he went to the Bishop 
Cotton School at Bangalore after having joined 
his parents in India. Here he lived happy years, 
free to indulge to his heart’s content that love 
of animals and of natural history of which he 
had already shown signs in his childhood, some- 
times to the consternation of his nurse. He 
made valuable collections, and developed early 
his keen powers of observation. 

Although Minchin had distinguished himself 
at school by his aptitude for the classics, i^ was 
to natural science that he devoted himself m his 
university career at Oxford. He obtained an 
exhibition at Keble College, and took hia. degree 
in 1890 with first-class.^onours in, ^-EOblj^y 
Shortly afterwards he ww. "awarded the* Univer- 
sity Scholarship at Naples, and v then the Rad- 
cliffe Travelling Fellowship, In; 18^^ he was 
elected Fellow of Merfba'Gbll^^^?-^ He was thus 
* enabled to travel abroad '^d^pur^wThis researches 
in foreign marine zoological s^tions,. and to 
work in the laboratories of Prof. Bfftschli, in 
Heidelberg, and Prof.. R. Hertwig, .-in Munich. 
For several years assistant to Sir Ray . Lankester 
and demon^llliltor in comparative anatomy at 
Oxford, he afterwards became lecturer in biology 
at Guy’s Hospital, but soon succeeded Weldon 
in the Jodrell chair of zoology at University 
College, London, in 1899; 
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’ When, seven years later, a new chair of proto- 
zoology was founded in the University of London, 
Minchin was naturally chosen to HU the post, and 
undertook the direction of the new department 
of protozoology at the Lister Institute of Preven- 
tive Medicine in Chelsea. Here, to some extent 
freed from routine work and administrative 
worries, he pursued his researches with untiring 
industry, and reached those brilliant results which 
have made his name famous among proto- 
zoologists the world over. ^In 1910 he was 
awarded the Trail Medal, and in 1911 was elected 
a Fellow of the Royal Society. He married 
Florence Maud Fontain in 1903. 

Even as an undergraduate Minchin made his 
mark as a student of singular ability and 
originality. His first scientific paper, “On a 
New Organ in Periplaneta ” {Qmrt. Journ. 
Microsc. Science, vol. xxix., 1888), and a short 
/<iote on the embryos of Aurelia [Proc, Zool, 5 oc., 
1889), were published before he had taken his 
degree. Shortly after, he gave the first intel- 
ligible account of the working of the extra- 
ordinary Cuvierian organs of Holothuria. 

But space will allow us here to mention only a 
few of Prof. Minchin ’s numerous and valuable 
contributions to zoological science. • He was a 
specialist in the best sense of the word, deliber- 
ately restricting the field of his researches in order 
to probe the more deeply into the mystery of 
life. The Porifera and the Protozoa were his 
favourite groups. 

A series of papers, published from 1892 to 1898, 
on the structure, development, and classification 
of Calcareous Sponges placed Minchin at once in 
the first rank of zoological investigators. He was 
struck with the importance of studying specimens 
living under natural conditions or preserved in 
perfectly fresh state. .'\n expert swimmer and 
diver, he loved to observe his sponges on the 
rocky coasts of Plymouth, Roscoff, Banyuls, and 
Naples. He was thus able to solve many of the 
problems which had baffled the efforts of his pre- 
, deccssors, and to correct not a few of their mis- 
takes. These studies culminated in a masterly 
and beautifully illustrated memoir on the develop- 
mentfcof the spicules of the Clathrinidsc {Quart. 
Journ. Microsc. Science, vol. xl.), a triumph of 
technical skill over the difficulties encountered in 
dealing with minute histological details. . It is 
typical of 4 l^ neat and methodical in 

preparation, knd thorough in execution, 

clear and ‘ presents To reach 

the high irtattrord ’ djT : ac^curacy he aimed at, 
Minchin worked ^With*' extraordinary patience and 
care; no pain^ were spared, no detail however 
small was neglected, every . refinement of method 
• j ^ use. His mastery of technique was 
indeed remarkable, and great was his ingenuity 
in devising intprovements in the ii|ptrumcnts used 
and routine followed in his investigations. 

In later years he devoted more and more of his 
time to the study', of the Protozoa, especially of 
parasitic forms. The same skill and care* 
which had yielded such successful results in the 
study of' the Porifera soon won for Minchin a 
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high reputation among protozoologists. In 1905 
he spent some time in Uganda on the Royal 
Society ’if Sleeping Sickness Commission. From 
that time his work was confined almost entirely 
to the elucidation of the life-history of the Try- 
panosomes. For years he devoted himself to this 
difficult problem, and the memoir brought out, in 
conjunction with Mr. J. D. Thomson, last 
January {Quart. ]ourn. Microsc. Science, vol. 
lx.), describing in every detail the life-history of 
Trypanosoma lewtsii in the rat-flea, will remain a 
lasting memorial to Minchin ’s boundless industry 
and perseverance. Some idea of the magnitude 
of the work may be gathered from the fact that 
more than 1600 fleas were dissected and examined 
in the course of these researches. Among the 
important discoveries there described may be 
mentioned the occurrence of an intracellular stage 
passed through by the Trypanosome in the 
stomach of its host. Incidentally, Minchin con- 
tributed valuable information concerning the life- 
history and structure of the tsetse-fly and the 
flea. 

It was not, however, by his original researches 
alone that he advanced zoological science. He 
wrote many excellent articles in the “Encyclo- 
paedia Britannica “ and elsewhere, and text-books 
of the highest merit. The parts he contributed 
to 1 -ankester’s “Treatise on Zoology,” dealing 
with the Porifera and the Sporozoa, are models 
of clear description and sound judgment based 
on wide zoological experience and a thorough 
knowledge of the literature. The later “Intro- 
duction to the Study of the Protozoa ” is by far 
the best text-book yet written on the subject in 
English, or perhaps in any language, and will 
long remain a standard work. 

Minchin had a wholesome horror of hurried or 
slipshod work, of anything which savoured of 
sensationalism or self-advertisement. He was 
always ready to give of his best, whether in his 
writings or his lectures, whether to his friends 
or his pupils. As a teacher he was particularly 
successful at the Lister Institute, where he wel- 
comed and encouraged any who wished to engage 
in research. There also he lectured and gave 
practical instruction to students, many*of whom 
were medical men from India and the tropics. 

Minchin was a man of cultured intellect and 
wide interests, wit»h a keen appreciation of' the 
beauties of ancient and modern literature. His 
published works and his presidential addresses to 
the Quekett Microscopical Club are distinguished 
not only for the matter they contain, but also for 
the admirable form in which it is presented. 
Nowhere, perhaps, is this better seen than in his 
last scientific contribution, the presidential ad- 
dress to Section D of the British Association at 
Manchester. Unfortunately he was prevented 
from reading it himself by the illness which was 
so soon to carry him off. 

The sudden ending of his scientific career will* 
be deeply felt in the zoological world, not only 
in England, but also abroad, and especially per- 
haps in France, where his merits were quickly 
appreciated. Minihin’s great modesty and his 
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gentle and unassuming character endeared him I 
10 his many intimate friends and pupils. His 
personal charm was greatly enhanced a keen 
sense of humour; he delighted in a good story. 
In conversation Minchin was gifted with a happy 
turn of phrase. His friend, Mr. Heron- Allen, 
with whom he spent his last days, tells us that in 
answer to a quotation from O. W. Holmes, that 
“Life, as we call it, is nothing but the edge of 
the boundless ocean of existence where it comes 
on soundings,” Minchin replied, “And death, as 
we call it, is nothing but the unfathomed deeps 
of the ocean of existence where we lose the 
sounding plumb.” 

DR. T. ALBRECHT. 

W E deeply regret to announce the death, on 
August 31, at seventy-two years of age, 
of Dr. Theodor Albrecht, departmental chief in the 
Royal Prussian Geodetic Institute, Potsdam, and 
chief of the International Bureau for Investigating 
Latitude Variation since its inception in 1898. By 
his death, geodesy loses a painstaking and con- 
scientious worker, who laboured zealou.sly to un- 
ravel a complicated problem, and to carry forward 
the investigations so brilliantly inaugurated by 
the late Dr. Chandler. For many years he 
occupied himself with the study of the minute 
changes in the position of the earth's axis, and 
by his office had been mainly responsible for the 
methods of observation applied, and the trust- 
worthiness of the results derived. 

Prof. Fergola, as is well known, urged the 
necessity of attacking this question of latitude 
variation by a uniform and systematic method of 
observation under international control, so far 
back as 1883, but it was not until twelve years 
later that any progress was made, when Profs. 
Forster and Helmert, supported by the hopeful 
researches of Chandler, were able to bring the 
far-reaching scheme to fruition. From that time 
onward, Albrecht was identified with this plan, 
to which he gave untiring devotion. Even before 
his appointment as director, he had signalled his 
interest in these researches by dicussing the 
motion oi the pole in the interval 1890-95, from 
observations made at some dozen observatories 
in Europe and America. Since then Dr. Albrecht 
issued reports with praiseworthy regularity, and 
his diagrams showing the excursions of the pole 
have been models of clearness. Under his super- 
intendence the bureau justified itself by its dili- 
gent, patient labour and skill in handling minute 
details. Criticism has not l>een wanting, but 
probably there was little room for originality or 
brilliancy of treatment. 

The late director performed a useful work in 
keeping an interesting problem before the scien- 
tific world, and though in these days there must 
be great difficulty in maintaining an international 
’ bureau, supported by the varying subsidies of 
many nations, amounting in all, we believe, to 
about 3000/. per ai\num, it would be a matter of 
regret if any breach of continuity in the conduct 
of the bureau should result, f ' 
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NOTES. 

• 

At the recent meeting in Manchester, the Genera! 
Committee of the British Association unanimously 
adopted the following resolution, which has been for- 
warded to the Prime Minister, the Chancellor of the 
Exchequer, and the Presidents of the Board of Educa- 
tion and of Agriculture and Fisheries: — “That the 
British Association for the Advancement of Science^ 
believing that the higher education of the nation is of 
supreme importance in the present crisis of our 
history, trusts that fiis Majesty’s Government will, by 
continuing its financial support, maintain the efficiency 
of teaching and research in the universities and univer- 
sity colleges of the United Kingdom.” 

The urgent nt?ed for a wise economy in every de- 
partment of public and private life is recognised by 
every patriot anxious to see the war brought to a 
successful end. A timely protest in the Press from 
Sir James Yoxall, M.P., against unintelligent^ and‘ 
wrongly directed economy deserves notice. At no time 
in the country’s history has it been more necessary 
that every effort should be made to make our system 
of education efficient and thorough, so t lat when 
military conflict gives place to industrial competition 
we may be able to hold our own with the central 
European States. Yet Sir^James Yoxall has to direct 
attention to attempts to save money at the cxpcinse of 
the education of the nation’s children. “Supplies of 
books, stationery, and other needed school appliances 
are being lessened in amount or reduced in quality; 
plans are laid for abolishing evening classes and 
schools; and there is evidence of a wide general 
slackening in educational provision.” Some local edu- 
cation authorities have contemplated reducing the 
salaries of teachers. “The Amalgamated Association 
of Operative Cotton Spinners, operatives themselves, 
and many of them parents, are asking that children 
may go into the mills to work full time at the age of 
thirteen. Agricultural people demand ‘ half-time ’ for 
children of eleven; and so does the Cotton Spinners* 
Trade Union, I understand.” Such unwise economy 
must be discouraged everywhere, and it is the duty of 
every influential person to do his part to prevent any 
deterioration in the work of our schools and colleges, 
because upon it our country’s welfare ultiifiately 
depends. 

Mr. E. W* S wanton has been elected president of 
the British Mycological Society. . 

The Thomas llawksley Lecture of the Institution 
of Mechanical Engineers will be/delivered on Friday, 
October 29, by Dr. Dugald Clerk'; the subject will 
be, “The VVorld’s Sources of Fuel and Motive Power.” 

A PRELIMINARY meeting to discuss the formation of 
a proposed Society for the Study of (xeologLcal Physics 
will be held at the rooms of the Geological Society of 
London, Burlington House, W,, on Thursday, October 
14, at 3.30 p.m. The chair will be taken by Prof* 
Benjamin Moore. 

The issue of Science for September 17 announces, 
the death of Prof. Karl E. Guthe, .professor of physics 
in the University of Michigan -and dean of. the 
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Graduate School; and of Prof. J. H. Van Amringe, 
dean of Ck>lUmbia College, and professor of mathe- 
matics until his retirement five years ago after a 
service of fifty years. 

The Rome correspondent of the Morning Post states 
that in consequence of comments on his Germanophii 
attitude, the Marquis Cappelli has resigned the presi- 
dency of the Royal Geographical Society of Italy, and 
the resignation has been accepted. As the Marquis 
Cappelli is also president of the International Agri- 
cuftural Institute, the question is being asked whether 
he will now retain that position. 

The director of the Meteorological Office reports that 
information has been received from the seismological 
observatory at Eskdalemuir, Langholm, Scotland, of 
the record of a large earthquake which occurred at 
7 a.m. G.M.T. on Sunday, October 3. The computed 
^sition of the epicentre is between Colorado, U.S.A., 
and the Island of Guadelupe, off the coast of Cali- 
fornia. 

We learn from the Pioneer Mail that the pro- 
gramme of the Board of Scientinc Advice for India 
during the year 1915-16 includes the following work 
of the various scientific departments The meteoro- 
logical department will coi|tinue observational work 
with pilot balloons at varfous stations, and will also 
do some experimental work on vertical air currents 
at Agra. In the astronomical department a new 
spectrohdiograph is under construction, which it is 
hoped will be completed during the year. Five Omori 
seismographs, two at Simla, two at Calcutta, and 
one .'\t Bombay, the Milne seismograph at Kodai- 
kanal, and several instruments of local manufacture 
at Bombay, will be kept in use during the year for 
scientific research work. Geological surveys will be 
continued in Bombay, Central' India, Rajputana, the 
Central Provinces, Burma, and Kashmir. In con- 
nection with the botanical survey of the country, the 
curator of the herbarium and the systematic assistants 
will work up, with a view to publication, the material 
of the past year’s exploration in Southern India, and 
the material presented by contributors not belonging 
to the department for field work. It is proposed to 
continue the exploration of Travancore by the curator 
and an officer of the department. 
This field work will be of practical use in connection 
With the flora of Madras now under preparation. In 
the industrial section of the Indian Museum plant 
breeding and plant itnprovement work will be con- 
tinued on wheat, tobacco, jgram, fibre plants, indigo 
and oilseeds y fruit entomology will include 

^neral investigations of crop pests, and especially of 
the pests of rice, sugar-cane and cotton, fruit trees, 
and stored grain. Under the head of agriculture, the 
W owing are ^ong the lines of work in progress : — 
e combination of irrigation and drainage in the 
growing of rice; the study of the inheritance of the 
characters of dairy cattle by crossing; 
c uilding lip of milk pedigree in cattle by selection. 

Cyrus Byington, born in 1793, served 
years as a missionary among the Choctaw 
ndians, and died full of years and honour in 1868. 
NO. 2397, VOL. 96] 


He translated into Choctaw several books of the 
Old and New Testaments, and compiled a grammar 
of the language. His chief work was a Choctaw- 
English Dictionary, which he left in manuscript 
I without final revision. This has now been done by 
Mr. J. R. Swanton with the assistance of Mr. H. S. 
Halbert, who spent many years among the Choctaws, 

I became familiar with their language, and is an en- 
thusiastic student of everything relating to the past 
history and present culture of the tribe. The dic- 
tionary, which has now been published as Bulletin 46 
of the Bureau of American Ethnology, will be wel- 
comed by all students of the languages of the 
American Indian tribes. 

I In Man for October, Mr. T. E. Feet discusses the 
types of megalithic monuments found in the peninsula 
of Sinai, which are interesting in connection with the 
question of rude stone monuments in the Mediter- 
ranean basin, and also in view of a possible felation 
between their builders and the early Egyptians. The 
J monuments consist of beehive tombs, rock circles, 

' and hut circles. Much further investigation is need- 
ful before their origin and relations can be fixed with 
I certainty. Mr. Feet, who writes with commendable 
caution, thinks that the evidence does not satisfac- 
torily prove their connection with Egypt. As regards 
the Mediterranean relations, he remarks that the 
more specialised features of the true megalithic sys- 
tem-dolmens, the use of really large stones, and the 
combination of large orthostatic slabs and corbelled 
courses of masonry, as found in Malta and Sardinia 
— do not exist. Fossibly further investigation may 
provide examples of these features, but at present we 
I lack evidence to connect Sinai with the Mediterranean 
I megalithic area. 

In the Journal of the College of Agriculture of the 
Imperial University, Sappqro, Japan (vol. vi., pt. vii.), 
Mir. J. Yamare discusses the inheritance of 
“notched” ears in Ayrshire cattle. This marked 
abnormality recognised in American herds of the 
breed is due to a Mendelian dominant factor, but it 
is of interest to fin^ that heterozygote individuals 
show the “notching” only in a greatly reduced con- 
dition. • 

Students of the Dragonflies will welcome Mr. 
Clarence H. Kennedy’s “Notes on the Life-history 
and Ecology of tl}e Odonata of Washington and 
Oregon” (Proc. U.S. Nat. Mus., vol. xlix, pp. 259- 
345). The habits of the insects when pairing and 
egg-laying are described, and structural details of 
the nymphs and of the imagos at different ages are 
made clear by means of an excellent set of illus- 
trations. 

Dr. a. E. Cameron has spent a year in New Jersey 
as a research fellow of the Victoria University, Man- 
chester, and gives some of the results of his studies 
in an article on potato spraying and dusting, pub- 
lished in the Bulletin of Entomological Research (vol. . 
vi., part i.). It is established that Bordeaux mixture 
.with arsenate, in addition to its effect as a fungicide, 
kills the beetle-enemies of the potato crop. Dr. 
Cameron directs especial attention to the profitable 



>52 


NATURE 


[October 7, 1915 


co-operation found in the United States between 
scientific experts, farmers, and chemical manufac- 
turers, and wishes that similar conditions might be 
brought about in this country. 

The trustees of the British Museum have issued 
an account of the Nemortine Worms collected on the 
Terra Nova Antarctic Expedition (Nat. Hist. Report, 
Zoology, vol. ii.. No. 5), by Mr.'’?!. A. Baylis. The 
number of species is small, and most of them are 
represented by few examples, but the author in his 
systematic and anatomical descriptions and drawings 
has made the most of the material at his disposal. 
Worms from Antarctic localities described by other 
naturalists as species of Ccrebratulus and Eupolia, 
are all referred to M’Intosh’s Kerguelen species 
Linens corrugatus, which, on this view, has an ex- 
tensive circumpolar range. 

A VALUABLE account of the penguins of South 
Greorgia, by Mr. R. C. Murphy, has been published, 
in the form of a bulletin (vol. ii., No. 2) by the 
Brooklyn Institute of Arts and Sciences. The charge 
of wanton slaughter, which the author makes against 
the crew of the Daisy, a scaling brig which he 
accompanied for the purpose of studying the pen- 
guin rookeries, makes painful reading. It would 
seem that the doom of the king penguin, so far as 
South Georgia is concerned, is sealed. In addition 
to his studies of this bird, Mr. Murphy gives some 
lengthy notes on the Gentoo penguin {Pygoscelis 
papua). Since so much has already been * written 
on these birds, more than Mr. Murphy seems to be 
aware of, judging from his references to the litera- 
ture of this subject, it is not surprising to find that 
the author has nothing new of importance to record. 
In one particular he has missed a fine opportunity. 
We have heard much of the central “pouch” and of 
the “ flap of skin '* under which the king penguin 
incubates its egg, and later broods its young, but 
so far no really careful, or accurate, description of 
this structure has yet been given. Mr. Murphy has 
done nothing to help forward^ the solution of this 
matter. 

Thb G^ldgical Survey of Great Britain describes 
the mainland portions of Sheets 330 and 331 in a 
memoir by H. J. O. White on “The Geology of the 
Country near Lymington and Portsmouth” (1915, 
price IS, 6d,). The district includes the admirably 
fossiliTerous strata of Bracklesham and the Oligocene 
beds of Brockenhurst, where a band occurs in the 
Headon scries that is more purely marine than its 
representative in the Isle of Wight. It is stated that 
the drowned valley of the Solent and the inlets near^ 
Portsmouth generally ^have been bonsiderably enlarged 
by marine erosion. 

The United States National Museum has received 
from a marine Miocene formation in California the 
greater part of the skull of the rare Sirenian Desmo- 
stylus, which shows that in several respects this is 
one of the most primitive genera of its order. The 
snout is not bent downwards so much as in modem 
sirenians, and the nostrils are comparatively small 
and far forwards The new specimen is described in 
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detail by Dr. O. P. Hay in the Proceedings of the 
United States National Museum, No. 2113, and refer- 
ence is also made to . an allied species found on the 
opposite coast of the Pacific in Japan. 

The difficulty of restoring extinct reptiles, even 
when nearly complete skeletons are known, is well 
illustrated by the armoured dinosaur Stegosaurus, 
described by Mr. C. W. Gilmore in a recent part of 
the Proceedings of the United States National 
Museum (No. 2110). When Marsh first found the 
greater part of a skeleton of this reptile, heisupposed 
that its large plates of bony armour were arranged 
as a ridge along the middle of the back; subsequent 
authors recognised that the plates were not median, 
and regarded them as forming a paired series; Mr. 
Gilmore now concludes that the plates were neither 
median nor paired, but must have formed two 
alternating scries along the middle of the back. He 
also thinks that the largest plates were above the root' 
of the tail, not above the pelvis, and thus he feels 
obliged to make the trunk shorter than in previous 
restorations. A readjustment of the head gives to 
Stegosaurus the appearance of a browsing animal. 

I The American Journal of Science for September, 

> 1915 (vol. xl.. No. 237), ccyitains two papers of special 
geological interest. W. M. Davis gives the results 
I of his studies, during 1914, of the coral-reefs of the 
Pacific, and strongly supports the theory put fofward 
by C. Darwin “when he was twenty-five years old 
and before he had ever seen a true coral-reef.” W. H. 
Twenhofel discusses the making of black shale, such 
as that in which graptolites abound. He shows, from 
a remarkable instance on the Esthonian coast, 
described by several Russian writers, that black slimes 
are not necessarily deposits of deep water, but may 
fill up coastal shallows. The blackness is in this case 
due to hydrocarbons of vegetable origin; the absence 
of tides, and a cool temperate climate are favouring 
conditions. “ Sulphur gas ” is present, and the author 
believes that animal remains would ultimately be 
pyritised in such an environment. Anasrobic bacteria 
. probably play a large pact in the production of the . 
slime. The muds of the Black Sea are contrasted 
with these shore-deposits. 

The August number of The Rojal Engineer^' 
Journal (vol. xxii.. No. 2) contains a lengthy summary 
of General Maitrot’s study of the strategical relations 
of France and Germany. The origihal appeared in 
French in a third edition thij year as “ Nos Fronti^res 
de I’Est et du Nord,” and while Ih' the main it deals 
with military considerations, contains a valuable 
study of the geography of the westeqi th^tre of war. 
Major W. A. J. O’Meara’s summary; i^f^ompanied 
by several useful maps from the origintii 
Events have proved’ the accuracy of General 
estimate of the value of the geographical' fact^^h 
the plan of campaign. . ‘ 

Invesiigations of ocean currents around Australia 
have been made by floats thrown overboard from various 
vessels. A chart indicating the drift of fifty of those ^ 
which have been recovered from the end of 1909 to 
the middle of 1914 has been published by the Com-' 
monwealth Government. Most noticeable is the 
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E.N.K. course} of those set adrift in the forties in 
contrast to the general E.S.E. track of those from the 
thirties south of Australia. , As most of the floats were ' 
cast up on relatively unfrequented shores where they 
may have lain a considerable time before discovery, 
it is impossible to form any estimate of their rate of 
travel. Nor can any conclusions be drawn from the ' 
absence of floats on a coast, as, for example, the 
western coast of the south island-'Of New Zealand, 
where none have been found; this may be due to 
that coast being less frequented than the western 
coast of the north island, where many were picked 
up. I 

The rainfall in Australia in 1914 is shown in a scries 
of charts prepared by Mr. H. A. Hunt, and issued by 
the Commonwealth Government. The year was 
noticeable for its drought, and in South Australia, the 
^Riverina, western Victoria, and much of Tasmania it 
was the driest year on record. These conditions 
resulted in a failure of the crops over the greater part 
of the wheat belt, with a production only some 30 per 
cent, of the previous season. Tasmania suffered least 
of all parts of the wheat belt, but in other parts of 
southern Australia the deflciency of rain in the cool 
part of the year averaged from 25 per cent, to 72 per 
cent. These conditions were related to anti-cyclones 
of great intensity, which kept south of their normal 
track across Australia, and moved very slowly, with 
the result that the “Antarctic” disturbances failed to 
reach Australia to any great extent. The weakness 
and failure of the winter rains were partly counter- 
balanced in the warmer months by unusually strong 
monsoons. In western Australia, Victoria, central and 
southern New South Wales in November and 
December, these rains were far above the average, 
Qn the whole, the drought of 1914 was not so wide- 
spread as the droughts of 1888 and 1902, but was 
locally more intense. Queensland and tropical Aus- 
tralia largely escaped. 

In the Tdhoku Mathematical Journal (viii., i) Mr, 
Kihizi Yanagihara, in a note entitled “A Theorem 
on Surface,” offers a proof of the statement that 
if one surface always cuts a second surface in a 
plane curve or several simply closed plane curves, 
then the first surface must be a sphere. 

In a paper on “General Expression for Stress 
Components” (PtTOceedingsof the Tokyo Mathematical 
Physical Sbeie^, i^ii.;' 2 (1915)), Mr. Seniem Yokota 
considers the problem of an infinite plate containing 
a circular hole iin' which a plug can be inserted, or 
having complete\W partial contact with its periphery. 
The plate is ifoj^pQsed to be under a uniform tension ^ 
in a fixed ^direction. It would appear that whether 
the plug is loose or just fits the hole, the maximum 
tangential tension bn the periphery of the hole is 
three times the. tensipn applied to the plate. This 
result is np dbubt of interest in connection with the 
problem of rivets.’; 

It is remarkable that while aeroplanes the engines 
of which have been disabled by shrapnel can pursue 
their erratic paths to earth without any prospect of 
having their equations of motion solved, m^the- 
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maticians are still rovering pages of formulae with 
attempts to solve the problem of three (hypothetical) 
bodies. We have before us a paper by Prof. T. Levi 
Civita on “The Reduction of the Problem of Three 
Bodies” (Venice: Carlo Ferrari, 1915; reprinted 
from the Atti del R, Istituto Veneto, Ixxiv., 2, pp. 

.907-^39), and Mr. D. Buchanan discusses a new 
isosceles solution in the Transactions of the American 
Mathematical Society, xvi., 3, pp. 259-274. We can 
only hope that these and other writers on this 
problem will speedily bring their investigations to 
such a state of perfection as to render it impossible 
to discover anything further on the subject. When 
this is done, they will find aeroplanes clamouring for 
a little attention. 

In response to numerous requests for information 
as to the melting points of the chemical elements, 
the Bureau of Standards at Washington has issued 
a table of melting points according to the most trust- 
worthy data. The following are the melting points 
on the thermodynamic scale used by the bureau as 
standard temperatures in the standardisation of ther- 
mometers and pyrometers : Mercury — 38-9®, tin 
231-9°* cadmium 320-9®, lead 327*4®, zinc 419*4®, 
antimony 630*0®, aluminium 658-7®, silver 960-5, gold 
1063*0°, copper 1083*0®, nickel 1452®, iron 1530®, 
palladium 1549®, platinum 1755®, tungsten 3000®. 
At temperatures of 1000® the uncertainty is of the 
order o-i®, at platinum 5®, and at tungsten ioo°C. 
A further table of other standard temperatures is 
given in which the following are included : normal 
boiling point of oxygen — 183-0®, sublimation of 
carbon dioxide in an inert liquid —78-5®, normal 
boiling points of water 100®, naphthalene 217-96®, 
benzophenone 305-9®, sulphur 444-6®, freezing point 
of sodium chloride 801® C. 

There is an interesting description with photographs 
in Engineering for October i of what is in many 
respects the most remarkable old steam engine in 
existence. This is a Newcomen engine used at the 
Farme Colliery, Rutherglen, near Gl.asgow. The valve 
gear is of the simplest possible kind, and is worked 
by hand, just as was the case with the original New- 
comen engine. . The engine is used for winding, and 
draws a cage up in 35 seconds, making 16 revolutions 
while doing so. The cylinder has a diameter of 2 ft. 
8^ in., and the stroke is 5 ft. 6 in. The mean pressure 
is 7-35 lb. per sq. in., and the boiler pressure is 3 lb. 
per sq. in. The maximum indicated horse-power is 27. 

In addition to the works referred to in the last two 
numbers of Nature, the following forthcoming books 
of science are announced : — In Agriculture^Thc Spirit 
of the Soil : An Authorised Exposition of the Theories 
and Results evolving from Prof. Bottom ley’s Inocula- 
tion of Soil by Means of Bactqria, G. D. Knox, illus- 
trated (Constable and Co., Ltd.); Poultry Husbandry, 
E. Brown, illustrated (E. Arnold). In Anthropology 
and Archaeology — Savage Man of Central Africa, Dr, 
A. L. Cureau (T. Fisher Unwin, Ltd.). In Biology — 
The Hilf Birds of Scotland, S. Gordon, illustrated; 
Thirty-five Years in the New Forest, Hon. G. Las- 
I celles, illustrated (E. Arnold); Trout Fly-Fishing in 
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America, C. Z. • Southard, illustrated ; The Rambles 
of a Canadian Naturalist, S. T. Wood, illustrated 
(J. M. Dent and Sons, Ltd.); Bramblc-»Bees, J. H. 
Fabre (Hodder and Stoughton); Bird Behaviour, F. 
Finn; Insect Artisans and their Work, E. Step 
(Hutchinson and Co.); The Book of the Wilderness 
and Jungle, F. G. Ailalo; Wild Animals of Yesterday 
and To-Day, F. Finn; The Common Beetles of our 
Countryside, W. E. Sharp (S. W. Partridge and Co.) ; 
Wonders of Animal Life, W. S. Berridge (Simpkin 
and Co., Ltd.). In Geography and Travel — By Forest 
Ways in New Zealand, F. A. Roberts, illustrated 
(Heath, Cranton and Co., Ltd.); Java : Past and Pre- 
sent, D. Campbell, 2 vols., illustrated (Heinemann) ; 
How to Read Ordnance Maps, J. F. Unstead; Philip’s 
Human Geographies, H, Fairgrieve and E. Young 
(G. Philip and Son, Ltd.); With Scott: the Silver 
Lining, T. G. Taylor, illustrated (Smith, Elder and 
Co.). In Geology — Earth-Lays : Geological and 
other Moods, C. Tolly (J. M. Dent and Sons, Ltd.). 
In Mathematical and Physical Science — ^Text-Book of 
Navigation and Nautical Astronomy, Capt. A. P. W. 
Williamson, new edition, illustrated (John Hogg). In 
Medical Science — Mosquito Control in Panama : the 
Eradication of Malaria and Yellow Fever in Cuba and 
Panama, J. A. Le Prince and A. J. Orenstcin (G. P. 
Putnam’s Sons). In Technology — Handbook of Tech- 
nical Instruction for Wireless Telegraphists, J. C. 
Hawkhead and H. M. Dowsett, new edition, illus- 
trated (The Wireless Press, Ltd.). In Miscellaneous 
— The Limitations of Science, Prof. L. T. More (Con- 
stable and Co., Ltd.) ; Social Progress and the Darwinian 
Theory, G. W. Nasmyth; Darwin and the Humani- 
ties, Prof. J. Mark Baldwin (G. P. Putnam’s Sons). 

OUR ASTRONOMICAL COLUMN. 

Measures of Jupiter. — Numerous visual and photo- 
graphic measures of the diameter of this planet have 
been made by the Rev. Father S. Chevalier, S-J., of 
the Z 6 -S 4 Observatory, during 1912-13 (Mem. Soc. 
Spelt. Ital., July, 1915). The Gautier micrometer 
used in the visual work provides for the measures 
being made by bringing two strips of platinum tan- 
gential to the limbs of the planet, either (i) internally, 
i.e. with both strips seen in front of the disc, or (ii) 
externally, "both strips beyond the disc. The two sets 
of measures thus obtained were of closely similar 
accuracy. In the photographic work very many 
separate exposures were made on each plate, affording 
material for a considerable body of measures. The 
exposures were graded in seven groups according to 
intensity, and measures on only four of these sets 
were used in taking the means. The discarded groups 
were those in which the images were considered cither 
too small through under-exposure or enlarged by Ir- 
radiation. Tlie mean results may be summarised as 
follows 

Polar diain. Equal, d'am. 

Visual measures ... 35-37'^ 38*16'^ 

Photographic measures 35-20" 37 ’ 99 * 

Tlie value of the aplatissement derived from both sets 
is practically identical, its reciprocal being 13-6, indi- 
cating a decidedly greater flattening than hitherto 
ascribed to this planet. Thus in one of ^he most 
important memoirs recently published (Lhu, Ast, 
Nach,, No. 4673) the diameters are given as 35-^'’ and 
37*6", yielding 17 as the reciprocal of the ellipticity. 
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The Rotation Period op Certain Jovian Mark- 
ings. — ^Jupiter is now well Situated for observation, 
and Mr. W. F. Denning, in the Journal of the Royal 
Astronomical Society of Canada (September), indi- 
cates some directions in which useful work may be 
done. The subject of the paper is the rotation period 
of the great red spot and of the hollow in the southern 
equatorial belt. The yearly values of the rotation 
period are tabulated for the eighty-four years, 1831- 
1914 (inclusive). Waiving the debatable point in- 
volved in the formation of this sequence, the period 
has varied between qh. 55m. 33-3$. (1831) and 
9!^- 5 S*w* 4i‘7s. (1898). Special attention is directed to 
thc^ very marked acceleration since 1910. The mean 
period of rotation for about 74,170 rotations comes out 
at qh. 55m. ^ 36-98. After such- a weighty determina- . 
tion one hesitates to mention a value based on twenty- 
nine rotations, but M. Chevalier’s recent photographic 
measures are worthy of note (Mem. Spelt. Ital., vol. 
iv., September 2, p. 113). The point measured w^as 
the western extremity of the south tropical disturb- 
ance, and the period deduced gh. 55m. 10-48.10-75.,. 
a faster movement than Mr. Denning assigns to the 
dusky south tropical disturbance (qh. 55m. 20s. ap- 
prox.). The question of co-ordinating the visual and 
photographic observations would no doubt in happier 
times have led to extensive polemics. 

R. CORON/E Borealis. — ^This irregular variable has 
been manifesting light-changes during the past 
summer (see this column, August 19). W’e now learn 
from the Monthly Register of the Society of Practical 
Astronomy that in Bulletin No. 585 Harvard College 
Observatory, August 14, 1915, Prof. E. C. Pickering 
states that attention had been directed to its diminution 
in brightness by Mr. Eaton, and Mr. Bancroft found 
its magnitude 6-8 on July 24 and 69 on the 25th; 
whilst at Harvard, on August 13, its magnitude was 
only 7*7 (Mr. Campbell). 

A lo-iNCH Diffraction Grating.— A short paper by 
Prof. A. A. Michelson on the ruling and performance 
of a giant diffraction gating (Proc. Amer. Phil. Soc., 
No. 217, p. 137) affords most inspiring reading. 
Rowland’s gratings accomplished so much, yet the 
interferometer, the echelon, and the plane parallel 
plate brought such undreamed-of resolving powers into 
practical employ that it might well have been 
imagined that the grating had had its day. Michelson, 
the pioneer of the newer methods, realised early their 
disadvantages, and twelve years ago set about, con- , 
structing a perfect screw 20 ins. in length, 
hope of some day ruling a grating 14 ihs^ long. 
Mechanicians will delight in the ingenious devices 
which have brought realisation within reach, and even 
encourage the undertaking of a 20-in. grating. Thus 
for correcting the screw an interferometer m^od was 
adapted enabling measurement to within ixio-* of 
an inch. An auto-collimating method of straighten- 
ing the' guiding ways ensured rectilinear motions 
within one second of arc. The grating carriage was 
nearly floated in mercury. Longitudinal movement 
of the screw was geometrically eliminated by allow- 
*ing its spherically rounded end to bear against an 
optically plane surface of diamond fitted with adjust- 
men^s to secure normality to the axis of the screw. 
Periodic errors could be' corrected by using a worm- 
wheel to rotate the screw, and. those of higher order 
I were eliminated by a mysterious “correcting device.’* 
So long ago. as. 1910 a 6J-in. grating had been proi. 
duoed and was employed by Messrs. Gale and Lemon 
in a research demanding resolving powers rivalling 
those of interference spectroscopes ; now a rulea 
surface 9I in. xaj in., having 11,700 lines per inch, 
has been achieved and tested in a spectrograph of the 
Littrow form with an 8-in. 20-ft. Brashear lens. The 
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theoretical resolving power in the sixth order is 
660,000, and ^00,000 has actually been attained on a 
negative from which was prepared the illustration 
accompanying the paper. 

Thk Solar Phvsics Observatory. Cambridge.— W e 
have received a copy of the second annual report of 
the director relating to the year April i, igi/j, to 
March ,31, xgiS* Disadvantageous conditions arising 
out of the war have imposed serious limitations on 
the output of work, and have also retarded the in- 
stallation of equipment. Mr. Baxandall has made 
considerable progress in working out the details of 
the chemistry stellar spectra for the projected atlas. 
The green regions of the spectra of a Cygni, a Canis 
Minoris, a Persei, and a Canis Majoris have been 
reduced, and the results are being prepared for 
publication. Spectra of several bright stars have been 
photographed in the course of adjusting the new 
spectrograph used with the 15-in. Huggin’s refractor. 
Solar work has evidently been prosecuted both with 
zeal .and success. The observers with the South 
♦Kensington spcctroheliograph are especially to be 
congratulated on having secured spectroheliograms of 
the sun’s limb on no fewer than 110 days. The solar 
eclipse expedition to Theodosia in the Crimea was 
very unfortunately foiled by clouds, and this is doubly 
regrettable as the eclipse provided some novel spectro- 
scopic features. Successful photographs of sun-spot 
spectra have been secured with the McClean solar 
instruments. In the laboratory a powerful spectra- | 
graph of the Littrow type has been improvised, using j 
a 6-in. plane grating and a 6-in. Cooke photovisual 
lens, and thus the 21-ft. concave grating detained at 
Odessa will scarcely be missed. 


LONG-DISTA NCE WIRELESS 
TELEPHONY. 

announcement that the United States Navy De- 
partment has successfully experimented with a 
wireless telephone from Arlington, Virginia, to Mare 
Island, California, is chiefly interesting on account of 
the distance covered — 2500 miles. If this success can 
be maintained in all conditions it will mark a notable 
achievement and one upon which the naval authorities 
in the United States may be complimented, because of 
the many years of steady and silent work which they 
have devoted to the subject. 

There is nothing inherently impossible in long- 
distance ^ wireless telephony, and from the scien- 
tific point of view there is no reason why 
it should not be carried on over even greater 
distances than that recorded above, but there .are prac- 
tical difficulties in regdrd to the construction of a 
microphone transmitter capable of passing large high- 
frequency currents, and in the production of the neces- 
sary persistent oscittations. In ordinary telephony, the 
current going through the microphone is quite small, 
and so lonjg: as the power tp be dealt drith is small, it 
IS easily p<^sible't0. obtain a microphone capable of 
dealing witii the amount of energy while giving good 
articulation. • But when a power measured in kilo- 
watts has to be dealt with it, is another matter. By 
using many microphones in parallel; by cooling the 
carbon granules with gas or immersing them in oil, 
and^a host of similar devices, inventors have sought to 
produce one capable of dealing for protracted periods 
with a heavy current; but either they have not been 
entirely successful in this, or articulation has suffered. 
It i^therefore desirable to a wait. a full official account 
XI carried out by the United States 

Navy Department before expressing an opinion upon 
the results. This is all the more necessary because 
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of the great difficulty of judging the success of long- 
distance and other experiments merely by “reading.” 

It is extraordinary, in practice, to observe the marked 
difference between the distance at which speech is 
audible and the distance tcf \l?hich it is truly intelligible. 
The faint overtones and small nuances upon which 
I intelligible speech depends are, at best, .nil too lightly 
impressed on the ever-varying curve of intensity sent 
" out; and if they are smothered up or glossed over by 
a coarse microphone, a distant receiving station where 
I the signals are weak gets only the bare fundamental 
tones stripped of all meaning. It is very easy to be 
deceived in this,* and when well-known words are 
uttered, the car glibly supplies the missing sounds. 


EXPERIMENTS ON HOMING.^ 

P ROF. J. B. WATSON and Dr. K. S. Lashley 
have made some important experiments at Bird 
Key, in the I'ortugas, on the lioming capacity of the 
noddy tern (Anous stolidus) and the sooty tern {Sterna 
juligtnosa)^ which breed there in large numbers. The 
island is peculiarly suitable for the purpose, since it 
marks the northern limit of the migration of these 
two tropical terns (so that if the birds are experi- 
mentally transported further north they find themselves 
in regions which they have not previously visited); 
moreover, on the westward side there is only the open 
water of the Gulf of Mexico until the shore-line of Texas 
is reached, Galveston being 855 statute miles distant. 
“This strip of open water proves a magnificent route 
for homing experiments. The authors caught terns 
at their nesting-places, put individual marks of paint 
on their head and neck, tied a small tag recording 
the date, locality, and marking round the neck, fixed 
a larger duplicate tag beside the nest, transported the 
birds in largo cages to a distance, liberated them, and 
watched for their return. The general result is of 
great interest : — “ The noddy and sooty terns can 
return from distances up to 1000 miles in the absence 
of all landmarks, at least so far as the term landmark 
is understood at present.” 

Some details of this careful piece of work may be 
noted, for they are very instructive. From Galveston 
(855 miles away) three birds returned out of ten, 
takmg from about six to about twelve days ; two noddies 
liberated at 720 miles both returned, taking between 
eleven and seventeen days; out of ten birds liberated 
at 585 miles eight returned, taking from about f6ur to 
about eight days ; out of four nqddies and four 
sooties liberated in open water 461 statute miles away, 
two noddies returned in three days ; of twelve taken north 
to Mobile, only one returned, taking about seven days; 
two noddies and two sooties carried in a state-room to 
Havana and released in the harbour there early in 
the morning of July ii, returned to Bird Key on the 
i2th, the distance, in a straight* line being about 
108 statute miles; of three noddies and two sooties 
liberated off Cape Hatteras"^ (850 miles to the north), 
both of the latter and at least one of the former species 
returned after several days. “The alongshore route, 
which is the one in all probability chosen by the birds 
on their return, since they were gone several nights, 
is approximately . 1081 statute miles.” (It seems that 
the birds almost never rest on the water, unless they 
happen to find pieces of driftwood or the like.) The 
records show that the terns often take as long for 
short distances as for long distances, and that a return 
from the open sea outside of all landmarks is just as 
practicable as a return from a coast. 

By a series of exceedingly careful experiments Dr.' 

1 P.ip-ro from the Departm(>nt of Marine BWo^ry of the CarneiriV Insii- 
*ution at W.t^hinKtnn. Vol. vii., ** Homing and Rrlatrd Activttiei of Rirds.’^ 
By J . B. Wai*on and K. S. r..aiihley. Pp. 1-104+7 platea+g figs. (Wash** 
ington : The ('arnegie Institution, 1915.) 
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Lashiey has shown that the problems of proximate 
orientation are relatively simple and straightforward. 
On the island of Bird iKey .the terns make their ad- 
justment to the nest, mate» young, etc., on a basis 
largely of visual habits. >Kinsesthetic habits are also 
involved, but to a less extent. On dark nights the 
sooty tern hovers over the crowded nesting area, giving 
out his call; he is answered by his mate and young, 
and is thus guided to the nest. Dr. Lashiey found 
no evidence of any remarkable or tinusual sensitive- 
ness, or of the functioning of any hypothetical sense- 
organ. 

As to the more difficult problem of distant orienta- 
tion, the authors consider and dismiss various sug<^ 
gestions : that the birds follow water-currents ; that 
they get their bearings by ascending to a great 
height; that they have special visual acuteness, e.g. 
to infra-luminous rays; or that they have special 
tactual or olfactory sensitiveness in the nasal cavities. 
The experimental thoroughness with which the spectral 
sensitivity and the functioning' of the nasal chamber 
are dealt with is worthy of imitation. The authors 
are unwilling to suggest at present the assumption of 
any new and mysterious sense; they rightly prefer 
to continue to experiment. They suggest various ex- 
periments, e.g. on the sensory equipment of homing 
pigeons, and they conclude : — “ We are far from being 
without hope that future studies may yield ^ results 
which will enable us to solve the riddle whicn has 
been propounded to scientific men of all ages, but as 
yet never satisfactorily answered.** 

THE INSTITUTE OF METALS. 

the meeting of the Institute of Metals held in 
London on September 17, a number of inter- 
esting papers were read and discussed. Amongst 
these were the following : — “ Specifications for Alloys 
for High-speed Superheated Steam Turbine Blading,** 
by W. B. Parker. In this pafXT the author confines 
his attention to a consideration of the non-ferrous 
alloys which are used for» turbine blading. He gives 
a clear description of the physical and chemical 
properties which are essential for this purpose, and 
discusses in detail the causes of the wearing and 
corrosion of the blades. It is pointed out that 
although non-ferrous alloys have the advantage of 
being non-rusting, they do not possess a good pro- 
portional limit which is capable of being retained 
for long periods when exposed at the temperature of 
highly superheated steam. This fact has so far pre- 
vented the use of non-ferrous alloys for this par- 
ticular purpose, and steel alloys arc invariably 
utilised. The proportional limit should remain, for 
temperatures between 100® and 450° C., within 10 
per cent, of its value at the ordinary temperature. 
Investigation is, therefore, needed, in order to find 
either \i) sl non-ferrous alloy which will almost in- 
definitely retain its hardness up to a temperature of 
450® C., or (2) a steel which will fulfil the above 
requirements and also be non-rusting. Anyone con- 
ducting research along these lines will find Mr. 
Parker’s paper extremely valuable. 

“The Constitution, of Brasses Containing Small 
Percentages of Tin,** by Dr. Hudson and R. M. 
Jones. This paper deals with the constitution of the 
ternary alloys containing from 50 to 70 per^’cent. of 
copper and 0 5 per cent, of tin. The ranges in which 
the various constituents can exist, at temperatures 
.l^.low the lowest thermal critical points of' the alloys, 
have b^n determined, and the results are embodied 
in a constitution diagram. Most of the alloys fall 
into one of the two following groups: (i) Those in 
which the tin is held in solid solution, and conse- 
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quently possess the normal strucjture of the copper- 
zinc series, and (2) those in which a Constituent is 
present, which is similar to the B of the copper-tin 
alloys. 

“A Thermostat for Moderate and High Tempera- 
tures.*’ The authors of this paper, J. L. Haughton 
and D. Hanson, describe a simple and much-needed 
apparatus which they have ' designed for keeping 
constant temperatures for long periods. The records 
illustrated in the paper show that the apparatus ‘ is 
highly satisfactory. By > using fused silica in the 
place of glass it is hoped that the effecHve range of 
temperature will be considerably extended. 

“ Metallic Crystal Twinning by Direct Mechanical 
Strain.’* In this paper Prof. C. A. Edwards gives 
evidence which proves that certain metallic' crystals 
arc twinned when subjected to mechanical deforma- 
tion without the intermediate operation of anjiealing. 
In the case of tin the twinning is very marked, even 
at the temperature of liquid ai^ Diagrams are 
shown to illustrate the - possible nijtchanism of twin- 
ning, and from a consideration of these it is con*^ 
eluded that amorphous layers . are produced on the 
twinning planes. 

“The Micro-chemistry of Corrosion,** by Dr. 
Desch and H. Hyman. The corrosion of gun-metals 
has been examined by the electrolytic method. The 
presence of tin decreases the rale of corrosion by 
forming a layer of basic salts which act as a pro- 
tective coating on the metallic surface. Coarsening 
the structure by annealing increases the corrosion. 
A pure alpha .Vlloy is more readily acted upon than 
one which contains the eutectoid, but the presence 
of the l)eta, obtained by quenching, has very little 
effect. 


ON THE FUNCTIONS OF THE 
CEREBRUM.^ 

T he first of these papers is a study of thirty-eight 
cases of insanity (dementia praecox, general 
paralysis, arteriosclerotic ' dementia, ^ and senile 
dementia) and their autopsies. It is pointed out that 
entirely different symptoms (hallucinations, delusions, 
loss of memory, disordered conduct) may occur in 
different patients, although the associated cortical 
atrophy may occur in precisely the same areas; also 
that the same symptoms may occur in different 
patients in whom the cortical atrophy is subsequently 
found to be in different areas. Tne author, how- 
ever, ignores the fact that different layers of thc' 
cerebral cortex are affected in the different diseases. 

The second paper is the result of an experimental 
study of cerebral localisation in monkey^. It is there 
pointed out that any given cortical motor . centre, (the 
leg area, for example) differs in size and. shape in 
different animals of the same species,' in the two 
hemispheres of the same dniitial, and even Jn the . 
same hemisphere at different, titnes./ -iPor insU^ it" 
is found that the. arm can sometipies Stimulated 
from a spot in the middle of the leg /ateiai 'sometimes 
not. From these data Dr. Franz draws* conclusions 
as to certain possible connections between neurons. 
We 'are quite prepared to go even as far as this , with 
him ; but when he offers tliesc neural arrangements 
as an explanation of “the variations of behaviour ot 
different animals and of the same animal at different 
times to the same form of stimulation,” we must/ 
join issue. Not so much that Dr. Frat|!:’s sugges- 
tions arc incorrect from a neurological point of. ^Vie\y 

1 (1) " Symptom'itoloflcicKi Difference* AfMOciated with Similar Cerehrn 
LcRions in the Insane." (a) Variaiiop* In Distrihiilmn of, tlia Nfottr 
Cent'e*.’* By Shepherd Ivory Franz. (Princetoo, N.J#; Psycholonicn 
Revifiv Co > ' 
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as Aat they are insufficient to satisfy the require- 
ments of psychology. .... . . 

Both these papers arc too materialistic, and take 
no notice of modern psychological research, which 
has demonstrated the paramount importance of 
experience in determining modes of reaction. This 
is especially remarkable in a publication issued in a 
series of *^Psychological Monographs ** by the 
“ Psychological Review Company,*’ of Princeton, 


GEOLOGY AT THE BRITISH 

ASSOCIATION. ^ 

T he address of the President, Prof. Grenville A. J. 

Cole, was a brilliant and stimulating commence- 
ment to the proceedings of this section. Following it came 
an interesting address by Dr. George Hickling on the 
geology of Manchester and district, in which he 
pointed out the excellent position of Manchester, both 
geographically and geologically, situated at the junc- 
tion of the red beds' and the poal measures, with a great 
variety of opportunities for fic]d<work in the neigh- 
.bouring Pennine Chain. Prof. £. J. Garwood followed 
with a paper on the discovery of Solenopora and 
Sphserocodium in the Silurian rocks of Britain. Up to 
the delivery of his presidential address at Birmingham 
these organisms had not been found in Silurian rocks, 
but careful search has now proved that Solenopora 
occurs both in the Wenlock and Woolhope lime- 
stones. In areas on the borders of Herefordshire and 
Radnorshire had been found crystalline limestones, 
upwards of 8o ft. thick, containing remarkable develop- 
ments of these and similar algal growths, amongst 
which were the remains of Girvanella and SphaEsro- 
codium, the latter genus being now recorded for the 
first time from rocks in Britain. 

Prof. W. Boyd Dawkins contributed two papers. 
The first was on the classification of the Tertiary strata 
by means of the Eutherian mammals, based on their 
evolution. The most important break in the succession 
of life-forms occurs at the close of the Oligocene 
period, since when there is a marked continuity show- 
ing that the present face of the earth is merely the 
last in a long succession in the Tertiary period. His 
second paper dealt with the geological evidence in 
Britain as to the antiquity of man. He agreed with 
Prof. Boule in regarding the evidence of the rostro- 
carinate eoliths found in East Anglia as of doubtful 
value. The Ipswich skeleton was obtained from a 
, shallow pit of decalcified boulder clay (not boulder 
clay in sttu) into Glacial sands, and was, he believed, 
a case of interment which might be of any age from 
neolithic sto modern tin^. In the case of the Pilt- 
down skaU,. he fully .accepted Dr. Smith Woodward’s 
opinion^ mat the find belongs to the early Pleistocene 

g iriod. ‘ The evidence indicated that man appeared in 
ritain and the. Continent at the period when he might 
be expected ' to’ appear from the study of Tertiary 
mammalia-^t the bej^ning of the Pleistocene age, 
when the eaistjiti^'Eumerian mammalian species were 
abundant. . ]be looked for in the Pliocenei but 

in the older strath ^.^e^cdn only be represented by an 
ancestry of intermediate forms. 

On September 9 a joint discussion was held with 
Section E on the classification of land forms, which 
will be reported in the records , of that Section. After- 
wards Canon Bonney gave some notes on new sections 
in Charn wood,. Forest. Considerable quarrying had 
tlirown light on sections previously described, which 
had caused,- him to modify his previous views. He 
was now convinced that the dominant Bardon breccia 
was really a very exceptional ch$e of fluxion breccia. 
Prof. W. W. Wptte followed with notes on the 
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granite surfaces of Mount Sorrel. It had been sug- 
gested that some of the ground and polished surfaces 
known in this area and in certain other Midland 
localities might be duo. to wind action in Pleistocene 
times. A recently discovered section at Mount Sorrel 
showejd glacial striae crossing wind grooves at a high 
angle, proving that the' Triassic wind grooves had 
survived actual glaciation. 

Dr. A. H. Cox and Mr. A. K. Wells contributed 
an account of investigations on the Ordovician 
sequence in Cader Idris. Re-examination of the area 
had shown that the older views of the igneous rocks 
of this area, as all of Arenig age, must be modified. 
Four distinct volcanic centres in the Ordovician series 
had now been discovered. Prof. W. G. Fearnsides 
Resented a preliminary account of investigations to 
prove the underground contours of the Barnsley seam 
of coal. The sites were plotted on a half-inch map, 
the depths to the coal were corrected for height above 
sea-levcl, and contour lines had been drawn among 
the spot-levels so obtained. From an analysis of the 
underground contours of the Barnsley bed, it is found 
that its strike lines generally range from N.E.-S.W. 
or N.W.-S.E., it being difficult to find either a N.-S. 
or E.-W. strike constant over more than a few miles 
of country. The greatest structural division of the 
coalfield basin is by the equivalent of a N.E.-S.W. 
anticline, of which the southern limb is along the line 
of the Don faults from Sheffield to Doncaster. North 
of this line there is some evidence of a syncline with 
its axis central near Frickley. The inclination of the 
Barnsley bed is steepest near the outcrop, the measures 
flattening out when the central line of the syncline 
is approached. The map indicates the interdependence 
of underground structure and topographical relief. 

On September 10 both morning and afternoon meet- 
ings of the Section were required to complete the pro- 
gramme. The morning session commenced by a 
description by Prof. J. W. Sollas of reconstructions o! 
fossils by serial sections, illustrated by several remark- 
able models of restorations of a grnptolite, a primitive 
fish, the skull of a reptile from the Karoo, and the 
skull of Ichthyosaurus communis, from Lyme Regis. 
The last-named was 520 mm. in length, and had been 
studied in 520 sections taken at equal intervals apart, 
and revealed in remarkable detail the internal struc- 
ture of the head. Prof, R. C. Wallace, of Manitoba, 
described the brine springs of that area, which issue 
from the Middle and Upper Devonian limestones, and 
circulate in the Dakota limestone at the base of the 
Cretaceous, depositing salt at certain dolomitic hori- 
zons. The salt flats where the springs reached the 
surface were devoid of vegetation and studded with 
ice-carried boulders, granite, gneiss, etc., which have 
suffered intense chemical disintegration. ‘Ferromag- 
nesian minerals have been most intensely affected. 
The causes of this special disintegration, as compared 
with that of sea-water, were discussed. The boulders 
were pariially subiYierged and films of liquid were 
maintained on the surface, in contact with atmospheric 
oxygen. Owing to partial adsorption by colloids an 
acid residual solution "was produced, which is a power- 
ful corrosive agent. 

Dr. Albert Wilmore dealt with the Carboniferous 
limestone zones., of NiE. Lan^shire, describing the 
sequence found In the neighbourhood of Clitherod and 
the Knoll district. Mr. H. Day referred to observa- 
tions on a collection of fossils from Treak Cliff and 
Pcakshill, Castleton, and discussed the value of the 
brachiopods and corals as zonal determinations, when 
compared with those of the* Bristol area. He con- 
cluded that any system of zonal indices could be of. 
local value only, and not of general application. Dr. 
Arthur Vaughan, who was recovering from a serious 
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illness, dealt with the shift of the western shoreline 
in England and Wales during the Avonian period. 
He concluded that a land mass stretching from Wales 
to Wicklow formed a barrier during the Avonian period 
between a “N.W. channel,” reaching to the Isle of 
Man and the Lake district, and a “S.W. ch^nel,” 
which was an extended Bristol Channel. This rorrier 
formed the land-crest between these two channels 
during the whole of Vis6an time, and had a dominant 
trend from Anglesey to Dudley. The whole, neck of 
land which contained the barrier and separated the 
“channels” shifted steadily southwards as Vis^an 
time proceeded, owing to the advance of the sea on its 
northern side and its retreat on the south. The re- 
markable similarity of the Visdan sequence north and 
south of this barrier indicated free sea communication 
round its western margin, along which the sea re- 
mained persistenly coastal during the period. 

Dr. Albert Jowett contributed a preliminary note 
on the glaciation of the western slopes of the southern 
Pennincs. No striated surfaces of solid rock had been 
found at high levels, and for detailed information of 
the ir*i-niovcmeiit we had to d«qjend on striations at 
Salford and Fallowheld, on the distribution of drift 
at high levels, and on the systems of drainage along 
the edge of the ice. These indicated a general move- 
ment from N.W.-S.E. The first barrier of hills met 
with on approaching the Pennincs from the South 
Lancashire and Cheshire plain was almost everywhere 
overridden with icc, which left definite deposits of 
drift with foreign rocks up to 1360 ft., and scattered 
erratics up to 1400 ft. This drift had been traced 
across the main Pennine divide near Chapel-le- Frith 
(1100 ft.). Great lakes were held up by the ice-barrier 
some time after it commenced to retreat from the 
western slope of the Pennincs. During early stages 
of the retreat the drainage from the lakes in and 
north of the Etherow valley escaped northwards, and 
ultimately discharged through the Walsden gap into 
the Calder. When the ice-barrier east of Manchester 
fell below 600 ft., this drainage followed the course 
of that south of the Etherow valley and escaped 
southwards. 

The afternoon meeting commenced with a discussion 
on radio-active problems in geology. Sir E. Ruther- 
ford opened the discussion by putting the problem 
from the point of view of the older geologists, with 
their comparatively low estimate of the age of the 
earth, though higher than physicists of those days 
were inclined to concede. The discovery of radium 
had greatly modified the position, and the age of the 
earth, based on evidence of radio-activity, was very 
much higher than the estimates accepted by geologists. 
The problem was how to reconcile geological facts 
with these* new physical determinations. Sir Ernest 
Rutherford was inclined to believe that the larger 
estimates were nearer correct than the smaller. 

Prof. J. Joly faced the problem from the viewpoint 
of the geologist on the assumption that geologists 
were agreed on the matter. He made several sugges- 
tions which might have the effect of reducing the 
large numbers derived from the study of radio-active 
materials. 

Prof. Soddy hoped that geologists would not be in 
any immediate hurry to decide between the geological 
ani radio-active estimates of the age of the earth. 
Owing to the element of uncertainty about the initial 
stages of the disintegration and the long periods in- 
volved, there was a great terra incognita, and the new 
theory of isotopes made it necessary to take into 
account many possibilities not thought of a couple 
of years ago. In addition there was always the possi- 
bility that thorium might be a branch of the uranium 
family, in which case some of! the arguments that 
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had been used entirely fell to the ground. While he 
saw no successful method at present of altering the 
general order of the radio-active estimate, he did not 
regard it as more than tentatii'e, .and there might well . 
be unknown factors of sufficient importance to bring 
the two methods into closer agreement in the future. 
Dr. J. H. Teall, Prof. Sollas, and Dr. J. W. Evans 
continued the discussion. 

Prof. C. A. Edwards described the results of ex-, 
periments producing twinning in metallic crystals. 
His remarks were illustrated by an interesting series 
of lantern slides. Dr. J. W. Evans followed with a 
description of the different methods by which the in- 
terf^ence figures of u small mineral in a rock slice 
coula be kept distinct from those of the adjoining 
minerals. He discussed various methods of using a 
diaphragm with the Bocke combination of lenses, and 
condemned the common practice of placing the dia- 
phragm for this purpose immediately below the 
Bertrand lens. 

Dr. G. Hickling contributed a paper on the micro- 
structure of coal, illustrated by a series of beautiful 
lantern slides, showing remarkable success in dealing 
with very difficult material. He concluded that coaV 
was essentially a “replacement” deposit consisting of 
an original peat-like mass of vegetable d 4 hris, in 
which the substance of the component tissues has been 
largely or wholly replaced by the liquid decomposition 
products of other vegetation. The concluding paper 
was by Mr. Thomas Crook, describing the economic 
mineral products of Damaraland, S.W. Africa,^ and 
emphasising their value. Several research committees 
were reappointed ; and new committees were appointed 
to investigate rocks of Old Red Sandstone age at 
Rhynie, Aberdeenshire, and of Lower Carboniferous 
age at Giillane, Haddingtonshire. The sectional work 
concluded with a field excursion to Edale and Castle- 
ton. The surprise of the week was the magnificent 
weather, which made a successful meeting also a 
delightful memory. W I C 

CORRESPONDING SOCIETIES AT THE 
BRITISH ASSOCIATION. 

T he first meeting of the Conference of Delegates 
w;.s held on September 8, and it was announced 
that the General Committee of the British Association 
had altered the titles of officers of the Conference from 
Chairman and Vice-Chairman to President and Vice- 
President, thereby giving them the same status as ' 
those of the Sections. Sir Thomas Holland delivered 
his opening address, entitle^ “The Classification 
Scientific Societies,” which Was printed in. Nature of 
September 16. . ‘ ‘ 

The first subject for discussion was .“Local 
Museums,” suggested by the Selborne Society, and 
introduced by Dr. W. E. Hoyle* He laid it down 
that the first and fundamental function of a museum, 
was to preserve. Museum officials are nowadays 
given .so much advice about the desifability of making 
our exhibits sesthetically attractive,, of compiling ex- 
planatory labels which shall at the same time instruct 
the specialist and interest the casual visitor, and of 
catering for school children, that they are, he said, in 
danger, perhaps, of forgetting that their paramount' 
duty is to see that “neither moth nor rii.st doth cor- 
rupt” and that “thieves do not break through nor 
steal.” • • ' . ; 

He gave a definition of a local museum, the first 
duty of which, he maintained, was to preserve the 
things of interest pertaining to the locality. Then he 
touched upon the important and delicate question of 
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the relations ^hich ought to exist between the local 
museum and the national museum. Difficulties arose 
when it was required to determine in particular cases 
what objects were of national inipprtance and should 
be preserved in a national museum. 

After the first function of a local museum had been 
adequately discharge, Dr. Hoyle thought that if 
means and opportunities allowed, collections should be 
provided which gave the visitor a preliminary sketch 
of some department of knowledge. He alluded to 
“index** collections, though he thought the term 
“ introductory *’ collections would be more appropriate. 
Dr. Hoyle had something to say with regard to the 
coming into touch of the museum with the educational 
system of the locality, and he saw nothing out of 
place in a local museum developing a special subject 
quite disconnected with the locality if it had the power 
to do so without interfering with its proper work. 

In the discussion which followed, Di\ Bather 
touched upon principles which should guide local 
curators in their selection of what should be considered 
of national and local interest. Type specimens should 
bo placed in museums where they would be well 
looked after. Moreover, researchers, though they 
would naturally seek for local objects, such as fossils, 
in a local museum, ought not to have to look for, 
say, New Zealand fossils, through all the museums of 
the British Isles. 

Dr. Marie C. Slopes thought that there might be a 
balance of good in decentralising collections, even of 
type specimens, for the visiting of local museums 
brings a stimulus to the local people, and widens and 
humanises the interests of specialists. 

It seemed evident from other remarks that if local 
museums are to bo properly educational, in the general 
sense of the word, there should be special institutions 
or special sections of existing museums with their 
own organisation, so as not to burden curators unduly. 

^ Prof. Geddes directed attention to the survey of 
Greater T.ondon now being carried out by the Archi- 
tects’ War Committee, which deserved the co-opera- 
tion of museums and natural history societies. 

The second meeting was held on Friday, Sep- 
tcm^*r 10. As a result of the . importance of the 
presidential address, and the interest which had been 
taken in its suggestions, the vice-president, Mr. 
William Whitaker, moved a resolution in the follow- 
ing terms: — “That this conference invites the atten- 
. tion of the Corresponding Societies* Committee to the 
president’s opening address, in which suggestions are 
made for reforming the existing, varied, and un- 
organised practice of publishing original papers.” 
An outline was given p;f ways in which this might be 
done, and the resolution was carried. 

The second, subject fot discussion was “ Colour 
Standards,’’ suj^gested by the British Myrologiral 
Society, and in^odticed bv Mr. J. Ramsbottom. He 
described and illvstriited a number of the schemes 
which had been fotmulatM wi:h the object of obtain- 
ing some unifortflity^pf colour description in the many 
branches • of natural .sconce. Recent attempts at I 
colour standards have each something against their • 
general adoption, and, except for horticulturists, 
mycologists, and possibly ornithologists, they 'are 
much' foo full. It would seem l^st to have a well- 
arranged list of two hundred well-named colours for 
ordinary use, which colour scheme could be amplified 
‘"t of science where needed. 

a discussion was aroused, 
oiit that the work of preparing 
of colour standai^s for sdentific and 
interest to many of the , 
ST!!?, Association, was not the province * 

any one of them,: a resolution was passed referring j 

NO. 2397, VOL. 96] . 


the matter to the Corresponding Societies’ Com- 
mittee. 

In many ways the Conference of Delegates at Man- 
chesty was the most successful that Imd been held in 
this country lor a considerable time. 

Wilfred Mark Webb. 


SECTION B. 

CHEMISTRY. 

Opening Address^ by Prof. William A. Bone, 
D.Sc., F.R.S., President of the Section. 

This year is, as many of you are doubtless aware, 
the centenary of Davy’s invention of the miner’s 
safety lamp which formed the starting point of his 
brilliant researches upon flame, in which he disclosed, 
and brought within the range of experimental inquiry, 
most of the intricate and baffling problems connected 
with the fascinating subject of gaseous combustion. 
Also the ground on which we meet to-day is known 
to the whole scientific world as the place where, 
during more than a quarter of a century of continuous 
investigation, a succession of Manchester chemists, 
led and inspired by Prof. H. B. Dixon, have devoted 
themselves to the elucidation of the many problems 
which Davy’s work foreshadowed. Therefore, both 
in point of time and place, the occasion is singularly 
appropriate for a review of recent advances in this 
important field of scientific inquiry. 

At the Sheflield meeting of the Association in 1910, 

I had the honour of presenting to a joint conference 
of Sections A and B (Physics and Chemistiy) a re- 
port summarising the then “State of Science in 
Gaseous Combustion,”® which gave rise to a keen 
and stimulating discussion, and was not only printetl 
in extenso in the annual reports for that year, but 
was also widely circulated through the medium of 
the scientific and technical Press. There is no need, 
therefore, for me to refer in any detail to the results 
of researches already dealt with in that report. ^ I can 
more usefully devote part of the time at my disposal 
to supplementing it with a review of more recent re- 
searches, which have considerably extended our know- 
ledge in many directions. 

Gaseous Combustion: Ignition Phenomena. 

The first section of my 1910 report was concerned 
with ignition temperatures and the initial phases of 
gaseous explosions ; and it is in connection with 
ignition phenomena that subsequent progress has been 
most marked. • 

For the ignition of a given explosive mixture, it is 
necessary that the temperature of its constituents 
should be raised, at least locally, to a degree at which 
a mass of gas self-keats itself by combination until it 
bursts into flame, or, in other words, to a degree at 
which the chemical action becomes autogenous or 
self-propelling, so that it quickly spreads throughout 
the whole mass. This particular degree, or in some 
cases range, of temperature is commonly spoken of as 
the ignition-point of the mixture; but in using the 
expression, certain qualifications should be carefully 
borne in mind. In the first place, as H. B. Dixon 
and H. F. Coward showed in 1909,® whereas when 
certain combustible gases — such, for ex.imple, as 
hydrogen and carbon monoxide, the mechanism of the 
combustion of which is probably of a fairlv simple 
character— and air or oxygen are separately heated in 
a suitable enclosure before being allowed^ to mix,^ the ' 
temperature at which ignition occurs lies within a 

^ AbriHged by the author. 

See/9«rrvM»/ fifGas Lightings vol. cxi., p. 648. 

* Ihid.^ vol. evil., p.333. 
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very narrow range, which is, within the limits of ex- 
perimental error, the same for both air and oxygen 
(t.c. in the case of hydrogen it is 580® to 590^ and 
for carbon monoxide 640® to 658®). On th^||>ther 
hand, in cases^fti^here the mechanism of combustion 
is known to be very complex ^t.c, hydrocarbons), the 
ignition range is either fairly wide or else is materially 
lower in oxygen than in air (or both). Thus — 

In air In oxygen ' ' 

Methane 65o®-75o® ... 556^-700® 

The explanation of such behaviour is probably to 
be sought in the known complexity of the combustion, 
and the marked tendency for appreciable and fairly 
rapid interaction between the inflammable gas and 
oxygen before the actual ignition-point is reached. 
If, by any means, such preliminai*y interaction could 
either be entirely suppressed, or if, on the other hand, 
it be very rapid in character, the observed “ignition 
range” would be narrowed, as is actually the case 
with ethylene (542® to 547® in air, and 500® to 519® 
in oxygen). 

There are two other means by which an explosive 
mixture may be ignited. One is by adiabatic com- 
pression, and the other, and most commonly employed 
of all, is by the passage of an electric spark. The 
adiabatic compression of an explosive mixture was 
originally suggested by Nernst as a means of deter- 
mining its ignition-point, provided (i) that ignition is 
not produced locally, while the main temperature of 
the gas is still far below the true ignition tempera- 
ture; (2) that the piston of the apparatus does not 
move appreciably after the gas has been raised to its 
ignition-point. At the time of my igio report, Falk, 
in America, had applied the method in the case of 
hydrogen and oxygen mixtures, with results which, 
in the light of more recent work, would appear In 
have been misleading or erroneously interpreted. 
Thus, for instance, he found that of all the mixtures 
of hydrogen and oxygen, the equimolecular H. + O, 
mixture has the lowest ignition temperature («;i4®), 
from which he concluded that the gases react initially 
to produce hydrogen peroxide rather than steam. 
Such a conclusion, which I believe to be erroneous, 
naturally directed attention to the experimental 
method involved. 

The subject was promptly taken up here, in Man- 
chester, by H. B. Dixon and his co-workers,^ with 
the result that much new light has been thrown on 
the phenomena accompanying ignition. The ratio of 
the Ignition temperature to the initial temperature of 
the mixture before compression, both expressed in 
degrees absolute (T../T,), may be calculated from the 
compression ratio (Vj/Vj) by means of the well-known 
formula for adiabatic compression ; 



where y=the ratio of the specific heats at constant 
pressure and volume, respectively, of the mixture com- 
pressed, and which for a mixture of diatomic gases, 
such as hydrogen and oxygon, is usually taken as 

1-40.^ 

Dixon’s recent photographic analysis of the appear- 
ance of flame when mixtures of carbon bisulphiae and 
oxygen (082+30,) are adiabetically compressed, have 
proved that the flame, starting from a point or layer, 
always takes an appreciable time to, spread through 
the mixture, and that uhless special precautions are 
'taken to arrest the piston at the moment of its’ attain- 
ment of the ignition condition, it may be driven in 
much further Aan thd. minimum distance for l^ition. 

^ H. B. Dixon, L. Rrndxhnw, and C. Campbell. Tran^. Chem. Soc., I9y4, 
pp. Z05, ao27 : H. B. Dixon and J. M. Crof:«, iW., p. 2036 , 
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The real ignition-point, as above defined, is not neces- 
sarily synchronous with the actual appearance of the 
flame. There may be, and usually is, an appreciable 
” pre-flame ” period. Only in the fastest burning mix- 
tures is this period negligible; hence the necessity of 
artificially stopping the movement of the piston at the 
beginning of the period — a pr^aution which Falk 
seems to have neglected. 

According to Dixon and Croft’s recent determine^ 
tion by this method of the ignition-points of mixtures 
containing electrolytic gas, whereas successive addi- 
tions of hydrogen or nitrogen progressively raise the 
ignition temperature of the undiluted gas by regular 
increments, as would be supposed, successive addi- 
tions of oxygen, on the other hand, lower it, as a 
glance at the following table will show : — 

Jgniiion Points of Mixtures Containing Electrolytic 
Gas by Adiabatic Compression, 

(H. B. Dixon and J. M. Crofts, 1914.) 

Electrolytic Gas 2H2+Oa-“S26* 


-t-x Ha +x Na +x O2 


x=i ... 554*^ . 

. X=» I . 

. 537® . 

.. x= 1 . 

.. 511 

X = 2 ... 561° . 

, X~2 . 

• 549® • 

. x=s 7 . 

.. 478' 

x = 4 . 

.. 602“ . 

.. x = 4 . 

. 571^ . 

x=i5 . 

■. 472* 

x = 8 . 

. 676° . 

.. x-8 

.. 615® 



(526+ 18 x); . 

.. (526+11 x)' 




The observed raising effects of successive dilutions 
with hydrogen and nitrogen call for no comment, save 
that the relatively greater effect of hydrogen as com- 
pared with nitrogen may be attributed to its greater 
thermal conductivity ; but the lowering effect of 
oxygen is indeed puzzling, and its meaning can only 
be conjectured. Dixon and Crofts have suggested 
that it may be due either to the formation of some 
active polymeride of oxygen under the experimental 
conditions, which seems to me doubtful, or that the 
concentration of oxygen in some way or other brings 
about increased ionisation of the combustible gas. 
This at once raises the larger question of whether or 
not ignition is a purely thermal problem, as until 
recently lias generally been supposed. 

Prof. W. M. Thornton, of Newcastle-upon-Tyne, 
recently published some very suggestive work on the 
“Electrical Ignition of Gaseous mixtures,”* which, 
apart from its theoretical interest, has an important 
bearing on the safety of coal mines where electrical 
currents are used for signalling and other purposes. 

The common belief that any visible spark will ignite 
a given explosive mixture of gas and air is, of coarse, 
quite erroneous ; fpr just as . Cowar 4 ;a;nd his co. 
workers have shown that fdir a givea explp^iye. mix- 
ture and sparking arrangement tb^e^' la. certain 
limiting pressure of the gaseods mixture biBi|:^' which 
ignition will not take place, so-, firoih TbbfGi4P'*a work 
it would appear that a deflnitb<^miiiimUin! "of circuit 
energy is required before giv^n at given 

pressure can be ignited by a"^8gari§. . ‘^ndj moreover, 
'he has stated that the circuit energy iimtiired for the 
spark ignition of a given mixture (say), of methane 
and air is something like fifty-six .timee.|gmter with 
alternating than with continuous Current at the same 
voltage. From this ho has argued that the igniting 
effect cannot be simply thermal, but must be in part 
at least ioniq This conclusion he ’further supports 
with the statement that the igniting power of a uni- 
directional current is proportional to the current in the 
case of many gaseous mixtures over an ^ important 
part of their working range of inflammability. 

While there is much that is* suggestive in Thorn- 
ton’s work, there is also a good deal -which seems 
. » Proc. Roy. Soc,, A, vol. xc.,'1914, p. 97 * S »ol. *cl., 1914, p. tj. 
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very difficult to interpret from a chemical viewpoint. 
1 here refer more particularly to his later supposition 
of stepped ignition,” which is based upon certain 
observed abrupt increa^e^ in ^ the minimum igniting 
.current required with^ con^n^er discharge sparks as 
the proportion of combustible gas in the air mixture 
examined progressively increases. la other words, it 
is claimed that continuous alteration of the propor- 
tions of gas< and air in an explosive mixture is, or 
may be, accompanied by discontinuous alterations in 
the spark ener^ required for ignition. I must con- 
fess that, after careful examination of the published 
curves, I am quite at a loss to give them any chemical 
interpretation, and to bping somewhat sceptical about 
the supposed “step^ ignition.” A repetition and 
extension of Prof. Thornton’s experiments would be 
most valuable as a ml^ns to a better understanding 
of the conditions of spark ignition. 

Influence of Electrons upon Combustion. 

During the discussion upon my 1910 report. Sir 
J. J. Thomson reminded us chemists that combustion 
js concerned, not only with atoms and molecules, but 
also with electrons moving with very high velocities. 
They might be a fact oj prime importance in such 
intensive forms of gaseous combustion as are realised 
in contact with hot or incandescent surfaces, as also 
in the explosion wave. It is well known, of course, 
that incandescent surfaces emit enormous streams of 
electrons travelling with high velocities, and the 
actions of such surfaces may be due to the formation 
of layers of electrified gas in which chemical changes 
proceed with extraordinarily high velocities. Again, 
the rapidity of combustion in the explosion wave 
might, he thought, conceivably be due to the mole- 
cules in the act of^ combining sending out electrons 
with exceedingly high velocities, which precede the 
explosion wave and prepare^ the way for it by ionising 
the gas. 

With regard to this interpretation of the action of 
surfaces, Mr. Harold Hartley c.arried out a promising 
scries of experiments in my laboratory at Leeds Uni- 
versity upon the combination of hydrogen and oxygen 
in contact with a gold surface, which lend some sup- 
port to the idea. But they require further extension 
before it can be considered as finally proved. It is 
my intention in the near future to resume the 
systematic investigation of the matter as rapidly as 
circumstances permit ; but the experimental difficulties 
are formidable, and the mere chemist w’orking by 
\ himself may easily be misled. We badly need the 
active co-operation of physicists in elucidating the 
supposed rdle of electrons in combustion. 

Prof. H. B. Dixon and his pupils have, at Sir J, J. 
Thomson’s suggestion, recently tested the idea as 
applied to the explosion /wave, with, however, nega- 
b»ve results,* I|Js knowoc;. of course, that the motion 
of the once by means of a 

,transverae' 4 rkagnetl^^dr'i which they curl up, and 
are caused* to m circles; and the ques- 

tion yhich; Prp^;P&$QMi^ided to put to the test of 
experiment was, this damping of the electronic 

velocities . in Va .po'mlriSi™ magnetic field would have 
any appreciable effject eitheif upon the initial phase pi 
upon the, high .velocity of detonation. 
But though ^he, bh^loyed • a very intense magnetic 
tield 'Produced by some .powerful magnets specially 
constructed by Sir Ernest Rutherford for the deflection 
of electrons ojf, Ijlgh velocity, no' appreciable effect 
was observed' upon "the character or velocity of the 
name with any gas. mixture at any stage of the ex- 
pipsmn. And^ inasmuch as the high constant velocity 
or the ' explosion wave can be entirely accounted for 

* Prcci Rcff. r9i4, Section A« vol. xc., p. 506. 
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on the theory of a compression wave liberating the 
chemical energy as it passes through the gases, there 
seem as yet to be no experimental grounds for 
attributing it to the ionising action of electrons. 

The initial Period of Uniform -ffovement*' or 
Inflammation** of Flame through Inflammable 
Mixtures, and Limits of Inflammability. 

‘ Mallard and Le Chatelier, in their classical re- 
searches upon the combustion of explosive mixtures, 
discovered that the propagation of flame, when such 
a mixture is ignited in a horizontal tube, differs 
according as whether the ignition occurs near the 
open or closed end of the tube. In the first case, the 
flame proceeded for some distance down the tube at 
a practically uniform and fairly slow velocity, corre- 
sponding to the true rate of propagation “by con- 
duction.” This period of uniform movement is suc- 
ceeded by an irregular oscillatory period, in which 
the flame swings backwards and forwards with in- 
creasing amplitudes, finally either dying out altogether 
or else giving rise to detonation. With certain 
oxygen mixtures, the initial period of uniform slow 
velocity was shorter, and appeared to be abruptly 
succeeded by detonation without the intervention of 
any oscillatory period. When, however, such mix- 
tures were ignited near the closed end of a horizontal 
tube, the forward movement of the flame was con- 
tinuously accelerated from the beginning, under the 
influence of reflected compres^on waves, until 
detonation was set up. Such, in general, was the 
sequence of the phenomena that were observed by 
these distinguished French investigators. 

They proceeded to determine experimentally the 
velocities of the uniform slow movement of the flame 
in the case of a number of air and combustible gas 
mixtures, and plotting their results (in cms. per sec.) 
as ordinates against percentcngcs of inflammable gas 
as abscissae, they obtained “curves” which were in 
each case formed of two inclined straight lines con- 
verging upwards to a point which represented the 
composition and flame velocity of the most explosive 
mixture. And they concluded that the points at which 
the downward production of the two lines met the 
zero velocity line would define the upper and lower 
limits of inflammability for the particular series of 
gas-air mixtures. Thus the curve they obtain for 
methane-air mixtures showed a maximum^ velocitv of 
6x cms. per second for a mixture containing about 
12*2 per cent, of methane, with lower and upper limits 
corresponding to 5-6 and 16-7 per cent, of methane 
respectively. 

An exact knowledge of the velocities of flame pro- 
pagation during this initial period of 'unifirm slow 
movement, as well as of the limits of inflammability 
for mixtures of various combustible gases and air, is 
very important frpm a practical point of view. 
Makers of apparatus for burning explosive mixtures 
of gas and air want to know the speed of flame^ pro- 
pagation through such mixtures, not only at ordinary 
temperatures and pressures, but also when the mix- 
tures are heated and used at higher pressures. Also, 
it would be important to know whether ’or not, in 
the case of a complex mixture of various combustible 
gases and air, when complete composition can be 
determined by analysis (as, for example, coal gas and 
air), the velocity of flame propagation can be calcu- 
lated from the known velocities for its single com- 
ponents. Unfortunately, although more than thirty 
.years have elapsed Since Mallard and Le Chatelier ’s 
work was published, the necessary data are still want- 
ing to answer such questions; and anyone who will 
systematically tackle the problem and carefully work 
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it out in detail will be doing a real service to the gas- 
using industry. 

An accurate knowledge of the behaviour of methane- 
air mixtures under known variations of conditions is 
of prime importance from the ijoint of view of the 
safety of coal mines, and it is rightly occupyifl|[ the 
attention of my friend and former collaborator, Dr. 
R. V. Wheeler, at the Home Office Experimental 
Station at Eskmeals. From papers which he has 
already published, as well as from some unpublished 
results which he has very kindly pern^jitted me to refer 
to in this address, it is now possible to correct certain 
errors in Mallard and Le Chatelier’s results, and to 
arrive at a clear view of the phenomena as a whole. 

In the first place, it would appear that the initial 
“uniform movement** of flame in a gaseous explosion, 
or, in other words, propagation of the flame from layer 
to layer by conduction only (as defined by Lc 
Chatciicr) is a limited phenomenon, and is only 
obtained in tubes of somewhat small diameter — wide 
enough, however, to prevent appreciable cooling of 
the flame, but narrow enough to suppress the influ- | 
ence of convection currents. Moreover, ignition must | 
be either at or within one or two centimetres of the ' 
end of the tube; otherwise — ^particularly with the more • 
rapidly moving flames — ^vibrations may" be set up right I 
from the beginning. , 

While all methane-air mixtures develop an initial 1 
uniform slow flame-movement period when ignited at, ‘ 
or near, the open end of a horizontal tube, both its ! 
linear duration as well as the flame velocity arc not, 
according to private information which Dr. Wheeler | 
has sent me, independent of the dimensions of the I 
tube. The si)ecd of flame increases with the diameter | 
of the tube; and the linear duration of the uniform > 
period increases with both the diameter and length of j 
the tube up to a obtain maximum, after which in- 
creased length probably makes no appreciable differ- 
ence. Also, for the same tube, it varies with the 
proportion of methane in the explosive mixture — ^being 
greater as the speed of the flame diminishes, until 
with the two “limiting” explosive mixtures it appears 
to last almost indefinitely. 

Dr. Wheeler’s recent re-determination of the velo- 
cities of the flame movement during this initial uniform 
period for mixtures of methane and air in varying 
proportions within the limits of inflammability, has 
revealed serious errors in Mallard and Le Chatelier’s 
original results for horizontal tubes of the same 
diameter as those which Dr. Wheeler has employed. 
Moreover, Mallard and Le Cha teller’s method of deter- 
mining the composition of the upper and lower limits 
of inflammability by extrapolation from their curves 
has been proved to be unwarranted. Dr. Wheeler con- 
siders th# length of the tubes used by Mallard and Le 
Chatelicr (i metre only) was insufficient to ensure that 
the speed measurements of the initial uniform flame- 
movement period were unaffected by the subsequent 
“vibratory period.” Also, the methane used by them, 
prepared as it was from sodium acetate, would obvi- 
ously be impure. According to Wheeler, the limits of 
inflammability for horizontal propagation of flame in 
methane-air mixtures, at atmospheric temperature and 
pressure, correspond to 5*4 and 14*3 per cent, methane 
contents, respectively. 

Messrs. Burgess and Wheeler have recently deter- 
mined the limits of inflammability of methane when 
mixed, at atmospheric temperature and pressure, with 
“atmospheres” of oxygen and nitrogen containing 
less oxygen than ordinary air. From their results 
(see below) it would appear that, as the oxygen content 
‘of the atmosphere is reduced, the limits of inflamma- 
bility are narrowed until they coinpide when the oxygen 
content falls below 13*3 per cent., which means that 

NO. 2397, VOL. 96] 


an atmosphere containing 13-3 or less per cent, jof 
oxygen is truly ‘ extinctive for a methane flame at 
ordinary pressures. • 

Atmosphere t Methane, per cent. 

^ > . ^ ■ I 


Oxygen 

Nitrogen 

Lower limit Higher limit 

20*90 

... 79-10 

... 5-60 

14*82 

17*00 

... 8300 

... s-8o ... 

10*55 

1582 

... 84-18 

... 5-83 • 

8*96 

14*86 

... 85-14 

6-15 

8*36 

13 - 9 P 

... 8&10 

... 6-35 — 

7*26 

1345 

... 86-55 

... 6-50 ... 

6*70 

Behaviour 

of Weak Mixtures of Gases 

and Air. 


My review of this part of the subject would be 
incomplete without a reference to some interesting 
observations which have been made by Dr. H. F. 
Coward and co-workers at the Manchester School of 
Technology, upon the behaviour of weak mixtures of 
various inflammable gases and air, at, or just below, 
the lower limit of inflammability in each case.^ Their 
principal experiments were carried out in a rectangular 
box of 30 cm. square section and i-8 metres length, 
with two opposite sides of wood, and the other twor 
of plate glass. The box was placed in an upright 
position, the bottom being ‘Water-sealed and the top 
closed, with a suitable igniting device placed near the 
bottom. They have shown that caps or vortex rings 
of flame may be projected for some distant c upwards 
from the source of ignition — sometimes apparently for 
an indefinite distance — without igniting the whole of 
the combustible mixture. In such mixtures there may 
be an indefinite upward slow propagation of flame, to- 
gether with incompleteness of combustion, much of 
the combu.stible mixture remaining unburnt, and the 
question very naturally arises as to how the term “ in- 
flammability ” should be scientifically defined. Dr. 
Coward has argued, with some force, that a gaseous 
mixture should not be telrmed “inflammable” at a 
given temperature and pressure, unless it will propa- 
gate flame indefinitely — the unburnt portion being 
maintained at that temperature and pressure. Inflam- 
mability thus defined would be a function of the tem- 
perature, pressure, and composition of a particular 
mixture only, and would be independent of the shape 
and size of the containing vessel; and, provided that 
it is kept in mind thgt for each particular mixture 
at a given temperature and pressure a certain 
minimum igniting energy and intensity is requisite, I 
am inclined to agree with the definiton. Also, there 
is a possibility that in a mixture just at, or very near, 
one or other of the limits of inflammability, flame may 
be propagated upwards, but not downwards. 

From his experiments, Dr. Coward has assigned 
the following as the lower limits of inflammability of 
hydrogen, methane, and carbon monoxide respectively, 
in air at atmospheric temperature and pressure : — 

. ^ , . Per cent. 

Hydrogen • '< • eee 4**^ 

Methane ' I;. , ... ' S* 3 * 

Carbon monoxide ..<■ '"•••’ 12*6 

Recent Investigation upon ihe,-^C6fnhiiis1ion of Hydros 
carbons and the Relatvffi’ ^fflnitle,s. of Methane, 

, Hydrogen, and Carbon Monoxide, respectively for 
Oxygen in Flames. ' 

(This part of the address, which wds read as a 
separate P94)er, reviewed the principal results of an 
investigation by Prof. Bone * and collaborators on 

7 Traos. Chein..Soa, 19x4, vol. cv., p. XS59. . < 

* Too much stroM n«^ not be laid upon the difference between tbli 
number and the 5*6 per cent, given by Dr. Wheeler (/be. Cfi.) becauM Dr. 
Coward himself admits that the flames of mixtures containing from 5*3 to 5*6 
per cent, of methane are very sensitive to shock ; while n 5*6 per cent. - 
mixture will always propagate flame indefinitely, even when there is a 
moderate disturbance. The condidons ’ must be exceedingly tranquil to 
prevent extinction in the other cases. 
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Gaseous Combustion at High Pressures,** recently 
published in extenso in Phil. Trans. Roy. Soc., A, 
vol. eexv. 09 * 5 )» PP- 275 to 318-) • 

Fuel Economy iliand the Proper Utilisation of Coal, 

Leaving now the scientific aspects of flame and 
combustion, I wish to say a few words as a techno- 
logist upoo the great national importance of a more 
adequate scientific control of fuel consumption and the 
utilisation of coal generally, with special reference to 
the situation created by this terrible and ruinous Euro- 
pean conflict. And my remarks will be addressed in 
part to my chemical friends and colleagues, who arc 
primarily interested in scientific research and its in- 
dustrial applications, and in part also to the com- 
mercial and manufacturing community which is chiefly 
interested in the financial results of such sciendfle 
activity. * 

Notwithstanding the fact that we are raising 
annually in the United Kingdom— according to the 
official estimate for 1913 — 287 million tons of coal, of 
which 189 million tons (or, say, 4 tons per head of 
Vhe population^ were consumed at home, more or less 
wastefully, it is indeed surprising how little has been 
done, or is being done, by the scientifle community 
to impress upon 3 ie Government and the public gener- 
ally the importance of establishing some systematic 
control or investigation of fuel consumptions in all 
large industrial areas. Deputations have waited upon 
the Government about the question of reviving our 
languishing coal-tar colour industry ; so that in future 
we may be independent of Germany for the supply of 
the 2, 000, cool, of dye-stuffs requirtid by our textile in- 
dustries; and already a State-aided organisation, with 
an advisory scientific committee, has sprung into exist- 
ence to achieve this desirable result. But no organised 
body of men of science, so far as I know, has ever 
thought it important, or worth while, to take an active 
interest in the vastly greater subject of fuel economy 
and the proper utilisation of coal, upon which the 
dyeing industry depends for its raw material. 

It is unnecessary for me to remind you that the 
contending armies in this Armageddon of the nations 
depend upon certain distillation products of coal for 
their supplies of high explosives; and there is little 
doubt in my mind but that Germany’s violation of the 
neutrality of Belgium, and her subsequent seizure of 
that country and of a large tract of northern France, 
had more than a purely political or strategic signifi- 
cance. She, doubtless, wanted also to seize for herself 
^fand at the same time to deprive her enemies of) coal- 
fields lying just beyond her own borders, which are 
capable of furnishing ^abundant supplies of coal admir- 
ably adapted for yielding the raw materials for the 
ni.Vnufacture of high explosives. A country , in which 
all metallurgical, coke has for years past been manu- 
factured under chemical alupervision in bye-product 
coking-ovens, with recovery of ammonia, tar, and 
benzol, and in which, the wasteful beehive coking-ovens 
have long ago ceased to exist, was scarcely likely to 
overlook the military .hnportance of the Belgian coal- 
field with its many bye-product coking-plants. And, 
moreover, but for Gel^an' commercial acumen, and 
^'nterprise, durjng many years past, our own bye- 
product industry would not have attained even to its 
present respectable dimensions. Certainly it owes very . 
little to the interest or attention of British chemists, 
most of whom are; unfortunately, but little aware of 
Its circumstances and conditions, and seem to care even 
f ® particular problems. And yet, in proportion 
to the capital outlaid upon it^ it is one of the most 
profitable of all our chemical industries, coal-tar colours 
not excepted. • - • 
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whether in connection with manufacturing operations 
or domestic heating, will become one of the most 
important national , questions during the tiying years 
that will follow hard upon this war, because of all 
directions in which national economy can be most 
healthfully and advantageously exercised, this is per- 
haps the most obvious and prolific. For it is tolerably 
certain that, with an efficient and systematic public 
supervision of fuel consumption, we ought to be able, 
even with eadsting appliances, to save many millions 
of pounds o'f our annual coal bill, and with improved 
appliances still more millions— a saving which would 
in the long run redeem a considerable amount of the 
war loan which has been much more easily raised than 
it will be repaid. 

Now, I fear that not only are chemists for the most 
part lamentably ignorant of the nature of coal, and of 
modern fuel technology, but they have been for many 
years past so indifferent about such questions that they 
have been content to leave them almost entirely to 
engineers, who, as a body, are notoriously deficient in 
chemical sense and experience. The engineer has, 
indeed, not usurped the place of the chemist, but has 
had to do his best to fill the position long since abdi- 
cated by the chemist. 

This, indeed, seems strange when we remember that 
the foundations of modern chemistry were deeply laid 
by investigators who were, above all things, “fire- 
worshippers.” But, judging from most chemical 
text-books, nearly' all that the modern student of 
chemistry is taught in our academies about com- 
bustion was known to Lavoisier; and I question 
wither in the majority of our university laboratories 
any investigation on coal or combustion is ever under- 
taken. And yet the subject is full of most fascinating 
and fundamental theoretical problems — for the most 
part unsolved — and the nation consumes every week as 
much coal as could be exchanged for the whole 
quantity of aniline dyes used by its textile industries 
in a year. 

Moreover, such advances as have been made during 
recent years — and they are by no means inconsider- 
able — have nearly all been in the direction of the 
wider applications of gaseous fuels. Yet in how many 
of our university laboratories is even gas analysis 
taught, or how many of our schools of chemistry 
provide systematic courses in the chemistry and 
manipulation of gases, without which no professional 
training of industrial chemists, however much “re- 
search work” it may include, ought to be considered 
satisfactory? It is my opinion that this important 
branch of our chemical craft and science has not, for 
many years past, been accorded its proper place and 
share of attention in the ordinary curriculum of the 
majority of our academic institutions. 

Of the 189 million tons of coal consumed in the 
United Kingdom in the year 1913, about 40 million 
tons, or, say, approximately one-fifth of the whole, 
were carbonised either in gas works, primarily for 
the manufacture of towns’ gas, or in coke-ovens for 
the manufacture of metallurgical coke — in practically 
equal proportions. Two-thirds of the IMer was^ car- 
bonised in bye-product recovery plants ; "tne remainder 
in the old wasteful beehive ovens. So that, roiighly 
speaking, we have — ^ 

Total coal carboniRed^^o million tont^ 

20 ... 13-5 6*5 

’ At present there are 8297 bye-prbduct coke-ovens 
built in this country, of which 6^ are fitted with 
benzol recovery arrangements, capable of producing 
something like 10 million tons of coke per annum. ^ 
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The yields of the various bye-products obtainable 
on such coke-oven installations naturally vary with 
the locality and character of the coal seam; but they 
probably average somewhat as follows^xpressed as 
percentages on dry coal carbonised: — 


liiHtrict 

Durham 
Yorkshire 
Derbyshire 
Scotland 
South Wales 


Ammonium 

sulphate 

0*9 to 1-45 
1-3 to 1*5 
1*3 to x-6 
1*4 to 16 
0*9 to M 


Ueiiiol and toluol 
Tar. as finished 

products 

2*5 to 4*5 0-6 to i-o 
3 5 to 5 0 0*9 to M 
3 5 to 5*0 0*9 to M 
3*5 to 50 0*9 toil 
2 0 to 3*5 0-6 to 075 


Or, to put the matter a little differently, each ton of 
dry coal carbonised yields from 20 to 35 lb. of am- 
monium sulphate, from 56 to 1 12 lb. of tar, and from 
2 to 3J gallons of crude benzol, etc. — according to 
the locality. About 65 to 70 per cent, of the crude 
benzol is obtained as finished products—benzenc, 
toluene, solvent and heavy naphthas. 

How rapid has been the development of the bye^ 
product coking industry in this country during recent 
years may be judged from the following official returns 
of the quantities of ammonium sulphate annually 
made by such plants, as compared with the corre- 
sponding quantities produced in gas-works. 


Year 

1903 

1908 

19^3 


Ton* of ammonium <iuIphaio prodiKcd in 
Hye«pruduct 

cok<fuven Gat*works 

planiH 

... 17,43s - 149.489 

64,227 ... 165,218 

... 133,816 ... 182,180 


In the natural course of events, the final disappear- 
ance of the wasteful beehive coking-ovens from this 
countiy is now only a matter of a few years ; but I 
venture to suggest that public interest would justify 
the Government fixing, by law, a reasonable time- 
limit beyond which no beehive coke-oven would be 
allowed to remain in operation, except by express 
sanction of the State, and then only on special circum- 
stances being proved. 

There is also much need of a better and more 
systematic chemical control, in the public interest, of 
bye-product coking plants. At present, in far too many 
cases, the chemists employed in coke-oven laboratories 
are men who have practically no chemical training 
other than that obtained in evening classes. And, 
with few exceptions, the chemist, however competent 
he may be, is entirely subordinated to the directing 
engineer, and regarded as a mere routine analyst. 
I can sayr from personal knowledge, that plants which 
are managed and controlled by experienced chemists 
of broad training, combined with force of character, 
yield much better results than those which are con- 
trolled by men without such qualifications. 

..And even in this crisis when so much depends on 
plants working, not only at their maximum output 
capacities, but also, chemically speaking, under con- 
ditions calculated to ensure the highest yields of benzol 
and toluol, with a proper selection of coal, I doubt 
whether the measures which have been taken to 
advise ^nd supervise the cokeik>ven industi^ are really 
adequate fron^ the point of view of chemical control. 
Ldo know, for instance, that the experience and re- 
sources of the majority of our university departments 
of applied chemistry which specialise on fuel tech- 
nology and cognate matters nave not been as fully 
utilised as they might have been in this connection. 
I cannot for one moment imagine a similar state of 
things being permitted in Germany, where we may 
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be sure that nothing is being left undone in the way 
of fully utilising all the available expert chemical and 
engineering knowledge which can be brought to bear 
on this important aspect bf war munitions; and I 
vehWre to s^ that, whatever may bei^he case in this 
country, in Germany at least the staff and resources 
of no publicly maintained department of fuel tech- 
nology will not be fully emploved on war problems. 

The coal-gas industry, which deals with some 
twenty million tons of coal per annum, has, especi- 
ally within recent years, shown a growing apprecia- 
tion of the aid of chemical science, in regard not only 
to the actual manufacture, but also to the domestic 
and industrial uses of coal gas. The endowment by 
the industry, in 1910, of a special chair at the Leeds 
University, in memory of the late Sir George Livesey 
(of which I had the honour and pleasure of being the 
ffrtf occupant), was a sure sign of the faith of its 
leaders in the value of scientific research into its 
special problems; and, from personal knowledge and 
intercourse with gas engineers, 1 can assure my 
chemical colleagues that any serious interest taken by 
scientific chemists in these problems, or in training, 
men to tackle them, will be welcomed by the indu^q 
try, no matter from what quarter such help or interest 
may come. For although the carbonisation of coal 
in gasworks is efficiently carried out, no one in the 
industry supposes that finality has been reached, or 
that existing methods and condition.** cannot be 
improved under better chemical control. 

And, moreover, the gas industry has just recently 
given a striking example of the public benefit which 
may accrue from the whole-hearted co-operation of 
the chemist and engineer in the new nickel-catalytic 
process for the removal of carbon bisulphide from 
coal gas, which has been worked out, and brought to 
a successful issue, by the combined and efforts 
of Mr. Charles Carpenter, Mr. W. uoig Gibb, and 
Mr. E. V. Evans, of the South Metropolitan Gas 
Company. They have shown that the sulphur con- 
tent (as eSj) of London coal gas can be reduced on 
a large scale, in regular day-to-day working, from 
nearly 40 to about 8 grains per 100 cubic ft., with- 
out in any way deteriorating the quality of the gas, 
at a cost (including interest and depreciation) of 
0-299^. per 1000 cubic ft. Such a striking success 
was, as Mr. Carpenter acknowledges, only achieved 
•’ because of the unrestricted and unreserved collabora- 
tion of the chemist and the engineer.” Incidentally, 
the gas industry is to be congratulated on this tacit 
abandonment of the old contention that coal gas was 
either none the worse for the presence |n it of a 
certain amount of sulphur compound, or (alterna- 
tively), if worse, that a minute amount of sulphur 
dioxide in the atmosphere of a Irving room is so 
rapidly absorbed by the ceiling thatf its harmful 
effects are nullified. . S , 

As the outcome largely of thc'^^wqfk of the Joint 
Committee appointed in 1907 by^ the ...Institution of. 
Gas Engineers and the University of Lteds (of which . 
I was a member) to investigate- gas-fire problems^ the 
manufacturers of these appliance^ ..have paid iriudi 
more attention than formerlyto^the scientific aspects of 
construction, so far as to ensure the, best combination 
of radiant and ventilating effects,, bnd, nearly all the 
larger firms have now their, scientiflej^^'staffs busily 
/(employed in making further edyances. Prominent 
among the pioneers in scientific gas*>fire construction 
has been Mr, H.. James Yates, .who will to-morrow 
enlighten .you as to some of the most recent improve* 
ments. I can, however, from personal knowledge 
testify to the enterprise, shown by most of the lead- 
ing manufacturers, and that their ‘ combined^ efforts 
have resulted in a very efficient and perfectly hygienic 
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•domestic gas-fire. A committee appointed by the 
Institution of Gas Engineers, upon which scientific 
men are largely represented, is now considering the 
adoption of a standard method of testing the radiant 
efficiencies of gas-fires. Thus no one can say that the 
gas industry is not making every effort to put its 
affairs upon a thoroughly scientific basis. 

Passing on to the metallurgical and allied indu^ 
tries (who, of course,,, are large consumers of fuel), 
there IS much here to be done in improving the con- 
struction and operation of furnaces in order to check 
the waste of fuel. But of these details there is no 
time to treat; and. one instance of the possibilities of 
very large economies as the result of scientific control 
must suffice. 

It is perhaps common knowledge that the most 
economical arrangement of plant for the manufacture 
of iron and steel is one in which bye-product coke- 
ovens, blast-furpaces, steel furnaces, and rolling mills 
are brought together on one site and under one 
organising direction, so that the surplus gases from 
/.he coke-ovens and blast-furnaces may be utilised to 
the fullest extent. My relative, Mr. T. C. Hutchin- 
son, of the Skinningrove Iron Company, who has 
•devoted many years of anxious thought and practical 
study to this important problem, ventured some few 
years ago to predict that — with the most approved 
type and arrangement of plant, working under strict 
scientific control by competent chemists — it wqtuld 
soon be possible to make finished steel rails or girders 
from Cleveland ironstone with no further consump- 
tion of coal than is charged into the bye-product coke- 
ovens for the production of the coke required for the 
blast-furnace, and all subsequent experience at 
Skinningrove has fully demonstrated that his pro- 
phecy can be fulfilled in everyday practice. Of course, 
it means a constant watchful control ^ a well-paid 
and competent scientific staff under efficient leader- 
ship, and in Mr. E. Bury— an old Owens College 
student, trained in an atmosphere of “gas and com- 
bustion — we have found the very man tor the work. 

It is perhaps unnecessaryi even had time permitted, 
for me^ to multiply instances of possible economies in 
other important directions — suen, for instance, as 
power production and the heating of domestic apart- 
ments. There is probably no direction in which 
equally good results would not accrue with proper 
scientific application and control as those already cited 

having been reached in the direction of carbonisa- 
tion, or idfthe iron and steel industry. To-morrow 
we are to discuss the. Important subject of smoke pre- 
vention, in which many Manchester public men are 
showing an active interest, so that there will be some 
furl her opportunity* of referring to the matter. 

But may I, in; conplusion, appeal in all seriousness 
to chemists and‘;'scienfifie' men generally to take up 
ul® as a public duty at 

this crisis in the counts affairs? I would suggest 
that the Governhi^jf memorialised with a view to 
the establishment of a: central organisation for the 
supervision of fuel,\ebOfU/npt!on and the utilisation of 
coal somewhat' lln^j: of the existing" alkali 

works inspec^dn^,^^jfilch been so beneficial to 
Chemical indd^ilyvy} And riff ' ^ with such an 
organisation there mighty be undertaken a much' 
needed systematic , chemical survey of British coal- 
neids, as wdl ds experimental trial of new inventions 
mr fuel economies. There would certainly be no lack- 
or important work for such a propei;ly organised dc- 
' can be no doubt at 

oil that^e remits of Its activities would be, not only 
saving. in our colossal annual ’com 
® ® puier atmosphere and healthier condi- 

10ns generally m all our large industrial areas. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — In his valedictory address to the 
Senate, the retiring Vice-Chancellor, Dr. M. R. 
James, the provost of King’s College, staled that the 
University has shrunk to less than one-third of its 
former numbers; no fewer than 10,000 Cambridge 
men have efftered the military and naval services. The 
Rev. T. C. Fitzpatrick, president of Queens’ College, 
was elected Vice-Chancellor for the ensuing year. The 
Quick professorship of biology is vacant, as the period 
of three years for which Dr. G. H. F. Nuttall was 
appointed has now ended. 

Although much of the best glass used in England 
is of English manufacture, large quantities of glass, 
principally of the cheaper types, have been for some 
years imported. Cheaper labour, cheaper transport, 
and the scarcity of technically trained managers and 
chemists, together with the prevalence of “rule-of- 
thumb” metnods, have been the determining factors. 
The manufacture of fine glass requires a peculiar 
combination of engineering, physical, and chemical 
knowledge and training, and the chemical knowledge 
is not usually obtain^le in university or technical 
college courses, because of the specialised nature of 
the subjects and the difficulties which arise in trans- 
lating laboratory experiments into practice on a 
manufacturing scale. To meet these difficulties, the 
University of Sheffield has established a department 
of glass manufacture and technology, and has insti- 
tuted special technological courses. A syllabus of 
special lectures and laboratory work has been issued 
with details of a projected full-time three years* course. 
The announcement indicates the variety of scientific 
and technical work which is essential to a good train- 
ing in glass manufacture, and includes, e,g,, the 
chemistry of the materials, the glasses and pots, the 
fuel used, the furnaces, the temperatures at which 
they work, variations in the methods of melting, 
chemical actions in the process of melting, methods 
of working the glass, such as rolling, pressing, and 
blowing, grinding and cutting, and the machinery 
and appliances incidental to all these operations. The 
success of these courses will necessarily depend on the 
co-ordination of the lectures and the laboratory 
practice with larger scale experimental work; but 
the University of Sheffield, with its experience of 
similar problems in the metallurgical department, 
should be well qualified to deal with these difficult 
problems. Their successful solution should bc^ of 
material assistance to a very important and« growing 
branch of British industry which it is particularly 
essential to encourage as much as possible at the 
present time. 

The third war programme in connection with the 
Chadwick Public Lectures dealing with the last 
quarter of the present year has now been published. 
Prof. D. Noel Paton is giving a course of three lec- 
tures on “ Food in War Time ” at the , Hampstead 
Central Library, Finchley Road, London, N.W. 'Fhe 
first lecture was given on Monday last, and the others 
will be given on the twa succeeding Mondays, ^ at 
8.i< p.m. Dr. R. O. Moon, physician to the Serbian 
Isolation Hospital at Skoplje (Uskub), will lecture on 
“ TVphus in Serbia,” at the Rewa! Society of Medicine, 
I Wimpole Street, Cavendish Sqbarc, London, W., at 
C15 p.m. on October 20 and 29, and on November 3. 
On November 10, at 8.15 p.m., Mr. A. Saxon Snell 
will lecture on “Emergency Military Hospital Con- 
struction ” at the Royhl Institute of British Architects, 
Conduit ^Street, London, VV. On November 17, at 
8.15 p.m. Mr. W. E. Riley will lecture on “Some Con- 
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elusions on Housing our Workers,*' at the Royal Sani- 
tary Institute, 90 Buckingham Palace Road, London, 
S. W. The admission to all lectures is free. 

The calendar for the current session of Armstrong 
College, Newcastle-upon-Tyne, one of the constituent 
colleges of the University of Durham, is now available. 
Since .August, 1914, the buildings of the college have 
been in the occupation of the War Office, and the 
various departments of the college are housed tem- 
porarily in different buildings throughout the city. The 
arrangements for the session follow the general lines 
of previous years. Complete courses of study leading 
up to degrees in pure and applied science have been 
provided. Students who wisjfi to graduate in applied 
science may take up one of the following branches : 
general mechanical, marine, civil, or electrical engineer- 
ing, naval architecture, mining, and metallurgy. Such 
a degree is accepted by the Institution of Civil 
Engineers in lieu of their examination for associate 
membership, and by other corporations. Courses are 
also provided in preparation for degrees in commerce. 
A gratifying characteristic of the work done in the 
college is the active co-operation of employers of 
labour in the district, who have made it easy for 
students to obtain experience of workshop conditions 
during or after their college course. 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, September 27. — M. Ed. Perrier 
in the chair. — Paul Appell : A second form of 0 func- 
tions of the fourth degree. — Henry Le Chatelicr and 
Jules Lemolne : The heterogeneity of steels. An account 
of the application of an etching reagent proposed by 
Stead (methyl alcoholic solution of cupric and mag- 
nesium chlorides containing hydrochloric acid), with 
details of the proportions found to give the best results. 
Nine reproductions of microphotographs accompany 
the paper. — J. Hang : A system of differential formula? 
concerning the elements of a projectile submitted to a 
quadratic resistance of air. — Charles Rabut : The cal- 
culation of the strength of a beam reinforced with 
metal bands. — P. Vaillant ; The laws of flow of liquids 
in drops. The weight of a drop from a given orifice 
depends on the number of drops per second. It is 
proved that the weight of a drop is a parabolic function 
of the frequency of fall, and experimental data are 
given in support of this. — P. W. Stuart Menteath : The 
Permian c»f the western Pyrenees. — Jules Welsch : The 
Pliocene lignites of Bidart, Lower Pyrenees. South 
of Biarritz there are deposits of lignite the age of 
which is near to the Middle Pliocene. — R. Chudeau : 
Rain and vapour pressure in western and equatorial 
AfiAca, — J. Bergonia : A new method of physical treat- 
ment of the after results of wounds : pneumatic pulsa- 
tory massage. A detailed description of the mode of 
application of mechanical massage to the treatment of 
masses of cicatricial tissue. Particulars of the results' 
obtained will be published later. — P. Portler : The re- 
sistance of certain races of B. suhiilis arising, from 
insects to chemical reagents. The organisms, isolated 
from the larva of Tenehrio molitor and the chry.saHs 
of Myelois crihrella, prove to survive very drastic treat- 
ment, including 50 hours with 5 per cent, phenol, 
25 hours with 20 per cent, formaldehyde, 95. per cent, 
alcohol more than fourteen months, boiling chloroform, 
and other reagents. This resistance to chemical re- 
agents is greater than aiiy hitherto observed, and has 
a direct bearing on dhe problem of sterilisation of in- 
struments and bandages.-^J. Wolff and Mile. Nadia 
Roncbelmaiiii *. The properties of a chromogen univers- 
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ally distributed in plants. — A/ de la Baume Pluvinel : 
The use of Hughes’s induction balance for the detec- 
tion of projectiles in the wounded. 


BOOKS RECEIVED. 

Department of Agriculture and Technical Instruc- 
tion for Ireland. Suggestions for the Teaching of the 
First Year’s Syllabus in Experimental Science for 
Day Secondary Schools. By E. P. Barrett. Pp. 19. 
(Dublin : Browne and Nolan, Ltd.) 

Armstrong College, Newcastle-upon-Tyne. Calendar^ 
Session 1915-16. Pp. 523. (Newcastle-upon-Tyne : 
Armstrong College.) is. 

Five Figure Mathematical Tables. Compiled by 
E. Chappell. Pp. xvi + 320. (London : W. and R. 
Chambers, Ltd.) 5s. net. 

DIARY OP SOCIETIES. 

THURSDAY. October 

Kugrnics Education Society, at 5.15.— Eugenics and the Doctrine of, 
the Super-man : Prof. Lindsay. ^ 

Fk/DAYt October 15. 

Institution of Mechanical £N(HNEBa.s, at S.—Tho Theory of Grinding, 
with reference to the Selection of Speeds in Plain and Internal Work: 
J. J. Guest. 
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BEAUTY AND DESIGN IN NATURE. 

(1) Genetic Theory of, Reality : being the Outcome 
of Genetic Logic as Issuing in the Aesthetic 
Theory of Reality called Pancalism. Wifli an 
extended glossary of terms. By Dr. J. M. 
Baldwin. Pp. xvii + 335. . (New York and 
London : G. P. Putnam’s Sons, 1915.) 75. 6d. 
net. 

(2) The Natural Theology of Evolution. By J. N. 
Shearman. Pp. xv + 288. (London: George 
Allen and Unwin, Ltd., n.d.) 105. 6d. net. 

(i) book cannot be adequately reviewed 

L without embarking more or less on an 
'examination of the distinguished author’s whole 
system as largely presented in his earlier monu- 
mental works. Moreover, being concerned with 
technical philosophy — though a philosophy which 
accepts and includes science- -its appeal is 
primarily to readers other than those of this 
journal. It will suffice, therefore, to indicate 
briefly its scope and purport. The essence of the 
pancalistic doctrine is its emphasis on beauty. 
Science tells us what is true; that is science’s 
prerogative. But the universe has beauty and 
goodness as well as truth. How reconcile and 
unify? The pancalistic answer is that the good 
and the true is so because it is beautiful. The 
final court of appeal is aesthetic. Nothing can be 
true without being beautiful, nor anything that is 
in any high sense good. The ascription of beauty, 
a reasoned, criticised, thought-out ascription of 
festhetic quality, is the final form of our thought 
about nature, man, the world, the all. The 
volume under notice is an unfolding of this idea, 
(^dealing with the aspects of morphology, inter- 
pretation, religion (mysticism), and logic. 

(2) An excellently, written but somewhat diffuse 
restatement of Paley’s argument for design. The 
author points out that the work of Darwin and 
his successors docs not* rule out design ; it only 
requires the supposition that the designing mind 
works slowly, experimenting through many ages. 
As to those variations which have turned out 
failures — the flying reptiles and other extinct crea- 
tures of earlier periods^the author makes the sug- 
gestion that the direction of variation may to some 
extent be deputed by God to angels, in the same 
way as free-will and power is granted to man; 
and that these failures are the experiments of 
the angel-subordinates. But the author is not in 
the least a crank, and he puts forward this fresh 
^nd interesting hypothesis (which some would call 
antastic) as a speculation only. His main point 
IS that though the Darwinian natural selection is 
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a true cause of change in species, the variations 
which tend to progress and greater complexity 
cannot be attributed to chance. They are evidence 
of a guiding mind which sees and knows before it 
produces on the material plane. 

This, and the accompanying question of what 
we mean by “chance,” is an extremely thorny 
problem, as the author indeed recognises. His 
treatment of it is lucid, sincere, and able, whether 
readers fully agree with it or not. Certainly there 
is a greater tendency among men of science at the 
present day to accept a philosophy of Platonic or 
idealistic type — ^which looks on Mind as the prius, 
and the material world a manifestation thereof*— 
than at any time since modem scientific method 
appeared ; and to many this very interesting 
volume will be welcome and useful. It deserves 
to be widely read. 

LIME-SAND BRICKS AND ALLIED 
PRODUCTS. 

Bricks and Artificial Stones of Non-plastic 
Materials: their Manufacture and Uses. By 
A. B. Searle. Pp. vi + 149. (London : J, and 
A. Churchill, 1915.) Price Ss. 6d. net. 

A S intimated by the author in the preface, this 
book is intended : “ (a) to supply reliable and 
unbiased information to those firms and individuals 
who contemplate making or buying bricks and 
artificial stones from non-plastic materials; {h) to 
assist manufacturers in solving the problems 
which occur in the course of their work, to enable 
them to remedy defects and to avoid other tech- 
nical difficulties.” In proceeding to carry out 
these objects, Mr. Searle treats in some detail the 
modes of production and uses of lime-sand bricks, 
clinker bricks, slag bricks, bricks made of crushed 
rock, concrete bricks and blocks, and various 
types of artificial stone, etc. As he points out, 
these products can often be made advantageously 
in districts where the manufacture of burnt bricks 
and tiles would be impracticable. Thus in some 
places the absencp of suitable clay, or the want 
of a readily available supply of coal, would render 
any attempt to make bricks unprofitable; whilst, 
on the other hand, the presence in such a district 
of abundant deposits of sand might make the 
manufacture of lime-sand bricks perfectly feasible 
from a commercial viewpoint. It is even prac- 
ticable in some cases for the two classes of pro- 
ducts to be made side by side, the sand frequently 
found overlying the brick clays being beneficially 
utilised for the production of lime-sand bricks 
instead of being simply put away as so much 
waste material of no value. 

A considerable amount of attention and space 
is devoted to a description of the raw materials, 
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with their favourable and unfavourable charac- 
teristics, methods of preparing and mixing the 
ingredients (including some brief historical 
notices), the process of pressing, and the final 
process of hardening. The subjects of cost, of 
manufacture, and defects are dealt with in special 
chapters, as are also the physical properties of 
the products. The work is embellished with 
numerous illustrations depicting machinery and 
appliances suitable for properly carrying out the 
different kinds of operations. 

Much of what is contained in the volume is 
based pardy on the author’s personal experiences, 
and partly on such experiences of other people 
as have come under his notice. This is in itself 
a highly commendable feature, but the author’s 
confidently expressed opinions, assuming them to 
be well-founded, would lose none of their weight 
if the experimental data on which they are based 
were set forth more frequently than is the case. 

There are a number of misprints, some of them 
trivial, but several may give rise to much' doubt 
and perplexity. Apart from mere misprints, 
there are some loosely worded statements which 
would scarcely be expected from such an experi- 
enced writer as Mr. Searle appears to be, judging 
from the number of his published works. Thus, 
near the bottom of page 26, we are told that 
“the three essential ingredients — aggregate, lime, 
and water — must be: (i) Ground to the requisite 
fineness and graded (if necessary). (2) The proper 
proportion of each must be weighed or 
measured. (3) Mixed to form a homogeneous 
mass in which the lime is fully hydrated.’’ The 
italics here are, of course, not the author’s. 
Comment is scarcely necessary. It is not sug- 
gested that the meaning is obscure, but in quasi- 
scientihe works on technical subjects there should 
be no flagrant flouting of grammatical rules. On 
page 82, line 18, 7 per cent, is mentioned instead 
of 0*7 per* cent. There seems no valid reason for 
the spelling, in some of the later chapters, of 
“ absorbtion ’’ instead of the more orthodox “ab- 
sorption.” A curious mistake occurs at the 
bottom of the table on page 120, where the “cost 
of manufacture ” of “ cement-sand bricks ” is 
stated to be “ x month.” In the last sentence 
of the second paragraph on page 10, owing pre- 
sumably to displacement of a comma, an absurd 
statement is made. It is true that the real mean- 
ing is rendered clear in the following paragraph, 
but a practised writer ought surely to guard 
against such slips. ^ , 

. The present writer has arrived at the conclusion 
that the author is less assailable as regards his 
treatment of the practical aspects of his subject 
than when dealing with more speculative ques- 
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tions. Thus, after giving in a tentative way the 
results of an analysis of thh cementing material 
in non-plastic bricks, and suggesting a formula 
to correspond, he proceeds to apply this formula 
in a chemical equation to explain the reaction by 
which such cementing material is formed. The 
statenSent which accompanies it may constitute a 
fairly accurate general account of what takes 
place; but although more than one “if” is ex- 
pressed or implied in the explanatory sentence, 
the equation somehow seems to suggest a more 
intimate knowledge of this particular reaction 
than is justified by the actual facts, as the author 
himself distinctly states more than once that the 
composition of the binding material is not de- 
finitely known. Again, in criticising the results 
of Experimental work of F. F. Wright, performed 
at the Carnegie Institute, Mr. Searle goes so far 
as to assert that “if F. F. Wright had worked 
on a large scale and with better facilities, he would 
probably have realised that his experiments afford 
a much stronger confirmation of the composition 
suggested by the author of the present volume 
than they do of the existence of a zeolite, as the 
latter, so far as is known, do not possess cemen- 
titious properties.” This may seem convincing 
to the author, but to a trained mind the conclusion 
is very far from being established, even when 
taking into account the experimental evidence by 
which he plausibly claims to prove the general 
accuracy of his conclusion. 

With some reservation as regards certain of 
the matters to which attention has been directed, 
the work should prove useful for the objects the 
author had in mind when preparing it. One ex- 
cellent feature worthy of mention is the com- 
parison table occasionally introduced, showing in 
one view a number of more or less different pro- 
cesses, or the properties of a variety of different 
products, etc. There is also a serviceable index. 

J. A. A. 

THE PANAMA CANAL. 

The Panama Canal: Comprising its History and 
Construction, and its Relation to the Navy, 
International Law, and Commerce. By R. E. 
Bakenhus, Capt. H. S. Knapp, and Dr. E. R. 
Johnson. Pp. xi + 257. (New York: John 
Wiley and Sons ; London : Chapman and Hall, 
Ltd., 1915.) Price ids. 6d. net. 

T his book ha$ a claim to authority. It con- 
sists essentially of a series of papers which 
were originally' published in the Proceedings • of 
the United States Naval Institute. Of the three 
authors the first, Mr. Bakenhus, is a member of 
the Corps of Civil Engineers of the United States 
Navy, the second, Capt. H. S. Knapp, U.S.N., 
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\vas formerly member of the Naval War College 
Staff, an,d the third, Dr. Emery Johnson, is special 
commissioner on the Traffic and Tolls of the 
Panama Canal. 

Mr. Bakenhus narrates the history of the pro- 
ject, and gives a clear account of the design and 
construction of the canal. His treatment of the 
phenomena presented by the landslides is, how- 
ever, inadequate, and not marked by any origin- 
ality of thought. They still occur at intervals, 
seriously reducing the depth of the waterway; it 
is quite uncertain when they will cease, and until 
that time comes the canal will not be thoroughly 
satisfactory as a link in the chain of naval com- 
munication between the Atlantic and Pacific 
Oceans. ^ 

Captain Knapp deals with the United States 
Navy and the Panama Canal, detailing the reduc- 
tions of sea distance. The strategic aspect of the 
canal has not received sufficient attention in this 
country, cpnsidcring that it was primarily intended 
for the use of the United States Navy. But if 
the British public has been in the past somewhat 
prone to neglect the study of strategy, our con- 
dition is one of enlightenment compared to the 
general misapprehension of such matters by 
American citizens. 

“The United States,” says Cajit. Knapp, “is 
not a military nation. There is little considera- 
tion and less understanding among the people at 
large of military matters. The Government has 
no defined military policy, using military in its 
wide sense, and it has no defined naval policy.” 

The plain fact is that the American Govern- 
ment is gambling on the maintenance of the 
balance of power in Europe. Once let the balance 
of forces on our side be destroyed and the Mon- 
roe doctrine could not be upheld by the naval and 
"" military force now at the disposal of the United 
States, and the whole fabric of American imperial 
policy would fall. . The time which would be re- 
quired to prepare the United States for war with 
great Powers^ is probably under-estimated by 
most people. . .Thib first step must be the education 
of the people to its necessity, which necessarily 
takes time. The creation of an adequate staff of 
trained officers for a large army also takes time ; 
and the building up of a merchant marine, so 
much required for the navy, is an extremely' diffi- 
cult problem in view of the economic conditions 
in America. 

if the Government of the United States began 
to-morrow to prepare for a serious ^ar we do not 
think that the country would be ready in less than 
twenty years. It is earnestly to be hoped in the 
interests of Anglo-Saxon civilisation that the great 
and patriotic democracy of America will turn its 
keen intelligence to the study of war. V. C. 
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Refuse Disposal : a Practical Manual for Municipal 
Engineers, Members of Local Authorities, etc. 
By E. R. Matthews. Pp. xiv+i6o. (London: 
C. Griffin and Co., Ltd., 1915.) Price 6s. net. 
“It is the purpose of this work to set forth 
modern methods of collection and disposal, em- 
bodying the latest practice, so as to enable the 
municipal engineer and the local councillor to see 
what is being done in this and other countries ” ; 
and information of the type usually accumulated 
by local authorities in their consideration of the 
problem of refuse disposal is presented in large 
quantity having regard to limitations of space. 

Given a sound knowledge of the general prin- 
ciples and practice, the engineer will find the col- 
lected data with regard to typical plants ser\dce- 
able, but for the councillor some assistance to 
the intelligent application of the information pre- 
sented Plight well have taken the place of certain 
non-essential detail and superfluous photographs. 

“ Discussion ” of the advisability of installing 
destructors for small communities, promised in 
both preface aryl text, resolves itself into a de- 
scription of certain destructors employed in works 
and institutions, and the statement that destruc- 
tors “are equally useful for a village of five 
hundred population as for a city of 500,000.” 

The bearing upon the cost of disposal, of the 
special difficulties of collection, of the provision 
of adequate attention at the destructor, and of 
finding any practicable use for the heat generated, 
in a “ village of five hundred population ” as com- 
pared with a city or even an institution, is 
apparently unrecognised. 

I The book deals with the uses of destructor 
' clinker and the construction of chimneys, and 
concludes with some interesting notes upon the 
principles of vacuum cleaning and dust collecting. 

P. G. 

J A List of Geographical Atlases in the Library of 
Congress^ with Bibliographical Notes. Com- 
piled under the direction of Philip Lee Phillips. 
Vol. iii. Titles 3266-4087. (Washington : 
Government Printing Office, 1914.) ,, 

The first two volumes of this valuable work were 
reviewed in Nature in 1910 (vol. Ixxxiv., p. 325), 
and as the same general plan and arrangement are 
followed in vol. iii., a brief notice of this will 
suffice. It dealS; almost entirely with acquisitions 
by the Library of Congress since 1909, but such 
are the resources at the disposal of this fortunate 
institution that the present list reaches more than 
half the bulk of the earlier one. In part this may 
be due to the somewhat fuller notes and analyses 
— ^a feature of great value — ^but the additions to 
the collection are extraordinarily numerous and 
important. They include, e.g., copies of Lafreri’s 
rare atlas, and of Waghenaer’s “Specu- 

lum Nautichm,” the absence of both of which was 
commented on in our previous notice. But few 
copies of Lafrert, with title, are known, and no 
two are quite alike ; so that the careful collation 
now given, and the comparison with Norden- 
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skidld’s list, will be a boon to students, especially 
in conjunction with the comparative table of maps 
in other known copies— one in the collection of 
the Royal Geographical Society — lately supplied 
by Dr. Wieder, of Amsterdam. Other additions 
are the rare first edition of Ortelius, and six 
further editions of Mercator. The most complete 
of the latter (1639), of which a copy was lately 
acquired by the Royal Geographical Society, is 
not, however, to be found, any more than in our 
own national collection. We still miss a much- 
needed guide to the arrangement in the form of 
page-headings. 

Lord Kitchener and his Work in Palestine. By 
Dr. Samuel Daiches. Pp. 88. (London : Luzac 
and Co., 1915.) Price 2s. 6 d. net. 

This lecture will serve admirably to acquaint the 
general reader with a little-known aspect of Lord 
Kitchener’s great capacity. His Palestine ex- 
ploration work falls in the years 1874 to 1878, and 
the success which attended it revealed him as a 
successful surveyor, a scientific observer, and a 
writer of convincing and trustworthy reports. 
The book provides an interesting and instructive 
account of his contributions to our knowledge of 
the geography, geology, and natural history of 
Palestine. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Manganese-Ore Requirements of Germany. 

Prof. Carpenter, in his article on “ Munition 
Metals” in Nature of July 15, gives estimates of the 
resources of the enemy countries in the metals required 
for war purposes. This information will doubtless 
prove of great value, especially to those whose duty 
it is to study the weak points in the armour of our 
enemies and to devise methods of accentuating those 
weaknesses; it is consequently desirable that the in- 
formation so gathered together should be as accurate 
as possible. In summing up, Prof, Carpenter states 
that the enemy countries can certainly produce five 
out of the ten metals considered, without having 
recourse to imports, these five being iron, manganese, 
chromium, zinc, lead ; whilst he regards it as doubtful 
whether they can produce from domestic sources suffi- 
cient of the remaining five metals—nickel, copper, 
aluminium, tin, and antimony. 

In the course of a leejure delivered in C^'^lcutta 
recently I had occasion to review the situation as 
regards manganese-ore, and arrived at the conclusion 
that the internal resources of the enemy countries in 
manganese-ore were inadequate to supply more than 
a small proportion of the internal requirements; so 
that in my opinion manganese should be transferred 
to fh<' second group of metals noticed by Prof. Car- 
penter. Consequently it seems that a shDrt reviev/ of 
the facts of the case will not be out of place. 

In the following tabic arc collected statistics stated 
in metric tons of the steel production of the wwld, of 
Germany, and of Austria-Hungary, the manganese-ore 
production of the world, and the manganese-ore 
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secured by Germany, and by Austria-Hungary, for 
each of the eight years 1906 to 1913 : — 

{In Metric Tons.) 


The World Germany Austria* Httnjcary 
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These figures are bsi»ed on statistics given in the *' Mineral 
{ Industry.*’ [See also ** Records, Oeolog. Survey, India," xlvi. pp. 144 
>45* (>9>5)J> The German “ Mangancse>ure secured ” is the excess of tm- 
|K>rts over exports, the Clerman *' Manganese*ore " being excluded as 
referring mainly to manganiferous iron ore, which is excluded from this 
table. The Austrian Manganese*ore secured " is the excess of production 
//irx imports over exports. 

From this wc see that the German Steel industry 
has show'll a remarkable expansion, and that conse- 
quently in order lo estimate the German requirements 
we should use only the most recent statistics. In the 
three years 1911 lo 1913 Germany produced an annual 
average of 17*4 million tons of steel, and secured 
possession of an annual average of 622,400 tons of 
manganese-ore, of which 532,^00 tons were impoiled 
chiefly from Russia and India, and the balance of 
about 90,000 tons (consisting, by the way, not of high- 
grade manganese-ore, like the imported material, but 
of manganiferous iron-ore) was won in Germany. 

Turning to Austria-Hungary, we find that during 
the same three years she produced an annual average 
of 2*6 1 million tons of steel, and secured possession of 
100,200 tons of manganese-ore, of which 69,400 tons 
were imported and 30,600 mined w'ithin the empire 
(including Bosnia-Hcrzegovina). 

Assuming, therefore, that the two Teutonic empires 
require approximately as much manganese-ore when at 
war as in times of peace, it is evident that they have 
to provide 532,500+69,400=601,900 tons of ore to re- 
place their imports in time of peace. There are iouif* 
possible sources to be considered : — 

(1) A development of internal resources. 

(2) Imports from their ally Turkey, which posseses 
manganese-ore deposits. 

(3) Imports from neutral countries. 

^4) Accumulated stocks. 

(i) A consideration of the German deposits of man- 
ganese-ore as at present described shows that they are 
all of small importance. The manganese-ore usually 
occurs either in irregular lenticular or nodular deposits, 
or in thin veins, in no case in sufficient quantity to 
permit of work on a really large scale, whilst a large 
proportion of the so-calleii manganesc-ore is of very 
low grade, and more aptly termed manganiferbus 
iron-ore. It does not seem probable that Germany 
could increase her annual average production of 
90,000 tons by more than a few tens of thousands of 
tons. ^ 

The deposits in Austria-Hungary (especially in 
Bosnia) contain some high-grade managanese-ore, but 
the published accounts of these deposits do not indicate 
that an annual production of a little more than 30,000 
tons could be increased to several times that ainount. 

Perhaps by intense activity the Teutonic empires 
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might increase their output of manganese-ores and 
manganiferous iron-ores by 100,000 tons annually, but 
this seems exceedingly unlikely, both from the char- 
acter of the deposits and from the fact that in times 
of peace the existence of a large market for manganese- 
ore must have created every incentive towards intensive 
working of the domestic manganese-ore deposits. *■ 
(2) Turkey is known to have manganese-ores at 
several localities, but information is very scanty. Of 
recent years no production has been reported, but a 
few years ago Turkey produced from 14,000 to 49,000 
tons of ore annually. Of the producing localities the 
only one mentioned in Turkey- in-Europe was the 
Cassandra district, which is now part of Greece. In 
Asia Minor manganese-ores have been worked in the 
proviners of Trebizond and Aidin. In view of Russian 
naval activity in the Black Sea and the absence of 
railways, the Trebizond ores must be cut off from 
Constantinople. Aidin is, however, connected to Con- 
stantinople by rail vid Smyrna, and ore from this 
region could consequently be forwarded, as long as 
through traffic is permitted at Smyrna by the Allies, 
but as the Aidin ores arc reported to occur in pockets 
in limestone, no considerable development in this area 
sc'oms possible. Ores have also been reported as 
occurring at one or two localities in the country to the 
south of the Sea of Marmora, and might supply a 
certain quantity of ore for shipment to Constantinople. 
Considering, However, the undeveloped state of Asia 
Minor and the bad communications, it seems improbable 
that Turkey will be able to aid her allies to any marked 
extent 


(3) The third possible source of manganese-ore is 
imports from neutral countries. Now by far the 
larger proportions of the world’s output of manganese- 
ore comes from three countries, namely, India, Russia, 
and Brazil, which during the five years iqoS to 1912 
(I have not yet been able to obtain complete figures 
for T913) contributed respectively avS per cent., 37-2 
per cent., and 12-5 per cent, totalling 93-5 per cent 
of iho world’s total production.' 

The export of Indian ore is prohibited to all destina- 
tions except the United Kingdom and France; the 
export of the Russian manganosc-ore to enemy coun- 
tries is doubtless prohibited, whilst the hard facts of 
the geographical situation prevent its export to all 
neutral countries except Rumania and Bugaria,* and 
wo can trust our Allies to see that no managanesc-ore 
finds its way to Germany and Austria through this 
V;oute.^ There are two reasons why Germany and 
Austria cannot fall back on Brazil for their supplies 
of manganese-ore, namely^, the British Navy and the 
fact that Brazilian ore must be more than ever in 
demand in the United States of America, always its 
chief customer, now that America is cut off from the 
Indian and Russian supplies, for the United States, as 
pointed out in the footnote, has no domestic man- 
ganese-ore supplies of her own worth mention. 


Prof. Carpenter overlooks th« Braxilian production, amounting roughly 
annually, ahd AahteB the United States of America as one of 
tne three chief nrfxliice-^ of manganese-ora in X013, wharens tha 1913 pro- 
nuction of the United States of America was tne insignificant amount of 
4^8 tons out of the world’s total production of over two million tons, 
inis error is doubtless due to a misleading habit on the part of certain 
American compilers of statistics of includine manganiferous iron-ores 
wmer Hie twin manganese-ore. This manaaniferons iron-ore production 
ranges from five to nine hundred thousand tons annually, but the percentage 
01 man^nese present in this’ iron-ore is only from a to ao, and such ore 
Mnnot he regarded as a manganese-ore, is doubtless never sold as such, and 
"deluded from the world's totals of manganese. ore production. 
Another slight error has also brept into Prof. Carpenter's article : he states, 
efcrring to the protluction of Russia, India, and the United States of 
j* ' jheraw material is pyrolusite, a Straight* manganese-ore 
when pure to Mn02<” This is true only or the Russian ore ; 
i- Tf S” f[^rarfed to is a manganiferous hematite, whilst the Indian 
*”'**** niineralogical composition. Although some of the Indian 
•!* larger proportion is a mixture of 

ore'**!5* ^silomelane, whilst in some localities bollandite is an important 


counuy.— En ) ^****’^ written, Bulgaria has ceased to be a neutral 
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The 6*5 per cent, of manganesc-ore not produced 
by the three countries mentioned is obtained from 
Austria-Hungary, Spain, Japan, Greece, France, the 
United Kingdom, Sweden, and Italy. Of the three 
neutral countries amongst those enumerated, Sweden 
is the only one conveniently situated for Germany. 
The Swedish annual production is a litth more than 
5000 tons, and, judging from observations made during 
a visit to the Swedish manganese mines, I should say 
that the Swedish production was' capable of but very 
small expansion. Manganesc-ore deposits are also 
known to occur in Bulgaria, but they arc of low grade 
and small extent, so that they could not prove of much 
value. It seems evident then that Germany and 
Austria cannot find salvation in neutral countries. 

(4) As the three possible sources already considered 
do not appear to hold out hope that Germany and 
Austria could obtain their peace requirements of man- 
ganesc-ore in time of war, it is possible that the 
enemy countries made provision for this disability by 
accumulating large stocks of manganesc-ore in times 
of peace. Whether this has been done or not can be 
deduced only indirectly. From the table on p. 170 we 
see that during the years 1906 to 1913, taking the 
world as a whole, 3*15 tons of manganese-ore were 
produced for every 100 tons of steel made, whilst 
curiously enough the figures for Germany alone for 
the same period _show that that country received 
exactly the same proportion of manganese-ore per 
100 tons of steel, namely, 3-15 tons. 

Assuming that German metallurgy requires for its 
various purposes as high a percentage of manganese 
as the rest of the world, it seems reasonable to deduce 
from the foregoing figures that Germany actually con- 
sumed most of the manganese-ore received during the 
eight years in question, and that therefore by the end 
of 1913 she could not have accumulated any consider- 
able stocks of manganese-ore. I must note that in 
making the above calculations I have excluded figures 
for manganiferous iron-ores from both the German 
and world’s figures ® as confusing the issue. During 
the eight years in question, however, the German total 
production of so-called manganese-ore (mostly man- 
ganiferous iron-ore) was 622,500 tons. But there is 
no reason for regarding this figure as a measure of 
accumulnted stocks. It is instead rather a measure 
of the fact that Germany really requires a higher 
amount of manganese-ore' per 100 tons of stcol pro- 
duced than most countries, owing to the necessity of 
adding mangancse-orc or manganiferous iron-ore to 
the blast-furnace burden in smelting the sulphurous 
phosphoric minette iron-ores of Lorraine. During the 
same eight years, 1906-13, Austria-Hungary^ obtained 
4-20 tons of manganese-ore for 100 tons of steel made. 
I have no information avail.able to show whether or 
not there are any peculiarities in Austrian metallurgy 
requiring the use eff a larger amount of mangancse- 
oro than usual.' If there are not, then these figure.? 
suggest an accumulation of stocks to the extent of 
about 175,000 tons by Austria by the end of 1913. 
The conciusions arrived at arc admittcdlv open to con- 
siderable doubts, but it seems probable that by the end 
of 1913 the Teutonic Powers had not accumulated more 
than 200,000 tons of manganesc-orc, and possibly con- 
siderably less. 

At present I have been unable to obtain statistics 
relative to German imports of manganese-ore in 1914. 
except that there was nothing abnormal in the amount 
sent from India up to the outbreak of war. Had 

3 Manganiferous iron-ores are produced by the following countries : — 

Average for 
X908-13 

United States of America 686,30a metric tons 

Germnny 81,040 „ 

Greece 41,842 , 

Italy 15,165 „ 



172 


JVATURE 


[October 14, 1915 


Germany purchased abnormally from Russia during 
the first seven months of 1914 the fact would probably 
have been reflected in an increase in the price of man- 
ganese-ore during the year. As a matter of fact, the 
price per unit of manganese-ore fell steadily from a 
maximum of 12 to i2i pence in January, 1913, to 9^ 
to 9J pence in July, 1914. 

From what precedes it seems justifiable to conclude 
(a) that on the outbreak of war the Teutonic Powers 
had no great accumulated stocks of manganese-ore, 
perhaps a maximum of 200,000 tons; (h) that, assum- 
ing war conditions necessitate a maintenance of the 
iron and steel industries of those two countries at a 
peace standard, about 600,000 tons of ore a year must 
obtained from fresh sources to replace imports in 
time of peace ; (c) allowing that the Teutonic Powers 
might succeed in increasing their internal production 
by 100,000 tons and obtain 50,000 tons of manganese- 
ore from Turkey, if the Allied fleets could prevent all 
manganese-orc from outside from reaching Germany 
and Austria those countries would be faced with a 
shortage of 250,000 tons of manganese-ore in the first 
year of war, and with a shortage of 450,000 tons per 
'year afterwards, increased to 500,000 tons per annum 
once the Dardanelles are forced. 

The Germans will doubtless find means of dispensing 
with the use of manganese-ore as much as possible, 
and they may devise methods of utilising the man- 
ganese silicate, rhodonite, of which they appear to 
possess a considerable quantity ; but it seems inevitable 
that the shortage of manganesc-ore, once it is felt, will 
hamper seriously the German iron and steel industries. 

It appears therefore to be of the utmost importance 
that every effort should be made by the Allied fleets to 
prevent smuggling of manganese-oro (or ferro-man- 
ganese and spiegeleisen) into Germany and Austria, 
either direct or through neutral ports. It is to be 
noted that of the small countries adjoining the enemy 
countries the only one manufacturing iron and steel is 
Sweden, which does not show cither manganese-ore, 
ferro-manganese, or spiegeleisen, amongst her imports 
in normal years. L. Lkigh Fermor. 

Calcutta, September 2. 

Jupiter’s Two Principal Markings. 

At Intervals during the work of a comparison of 
stellar magnitudes, the 26-in. reflector has been turned 
on Jupiter, in order to determine the present rotation 
period of the various surface currents, and it is hoped 
that results of some value wJU bo obtained by the end 
of the present apparition. The following longitudes, 
based on transit estimates, of the two most important 
objects en Jupiter, viz., the S. Tropical Disturbance 
and the Red SjX)t Hollow, have been determined : — 


s 

. I'ropical Disturbance 

Red Spot Hollow 


Date 1915 

P. end 

f.end 

Date 1915 

P. shoulder 

f . shoulder 

Sept. 

II . 

. 28*3“ . 

. — 

Sept, 10 

... — . 

- 2602® 


• 

. 25 * 9 ^ . 

. — 

12 

... 224-6° . 

. — 


ib . 

. 23 5'' . 

. — 

17 

... 224-3° • 

. 261*2° 


21 . 

. — 

■ 1177" 

19 

... 224-1® . 

. 262-8° 


26 . 

. - . 

. 112-8" 

27 

... — 

. 260-2° 


28 . 

. — . 

. 111-6° 

29 

... — 

. 260-2° 


30 ‘ 

. 20*4'" . 

. 110-4°: 

1 



Oct. 

I . 

. — . 

. 109-7®' 

1 




The S. Tropical Disturbance is more than 90® in 
length at the S. equatorial belt, and in point of size 
forms a wonderful object when centrally on the meri- 
dian. Its length is such as to extend nearly from 
limb to limb. It first appeared as a comparatively 
small object in^ the spring of 1901, and although in 
the meantime it has fluctuated in size considerably, 
it exhibits no signs of decadence. 

\Vhen the air i^ steady, the Red Spot can be seen 
without difficulty In the 26-in. reflector. It is, how- 
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ever, well to state that it is now no more distinct than 
it has been for many yea^s. Displaced towards the 
f. side of the Hollow, its following end coincides 
almost with the longitude of the f. shoulder of the 
Hollow, while its northern contour is nearly in line 
with the S. edge of the S. equatorial belt. It will be 
^seen from the above longitudes that»the length of the 
Hollow is roughly 38®, a similar dimension having 
obtained during the last fifteen years. 

October 2. Scriven Boi.ton. 

The Orionid Meteoric Shower. 

The ensuing return of these meteors will deserve, 
and probably will repay, observation. The moon will 
be full on October 23, and will somewhat interfere 
with the display, but it is rather a long-continued one, 
and may be favourably witnessed in the mornings 
from about October 17-21 before sunrise. 

From a great many observations made at Bristol, 
and which 1 liave recently discussed, I believe that 
the shower extends from the first week in October to 
the first week in November. I have determined two 
radiants, as follows, from my collected materials from 
1873 to the present time : — 

October 3-12— 91^® + 14J® ; 10 meteors. 

October 25-November j — 92j®+i4®; 18 meteors. 

For the intervening period between October 12 and 25 
I have a number of radiants of this well-known and 
annually recurring shower. The two radiants given 
above are adequately supported by a sufficiency of 
streaking meteors, and I believe represent genuine 
positions, but it cannot absolutely be proved that they 
are based on the flight of true Orionids. Remember- 
ing, however, that the radiation is from a fixed point 
at about 92® +15® for certainly a fortnight near the 
maximum, I believe 1 am justified in ascribing a 
month’s activity to the shower. It would be serving 
a useful purpose if observers watched the display very 
carefully this year, and ascertained tho place of the 
radiant point accurately between, say, October 15 and 
25. The fact of this stationary radiant would then be 
no longer open to criticism. W. F. Denning. 

44 Egerton Road, Bristol, October 8. 

Visibility of Distant Objects in Warfare. 

I WAS much interested in the article on “Visibility 
of Distant Objects in Warfare “'in Nature of Septem- 
ber 30. The question is of vital importance to maiy^ 
who, like myself, spend much of our time in artillery 
observing stations. 

I believe a good deal of misconception exists as to 
the reasons why the Germans use various-coloured 
sandbags. It may be that their use is intended to 
make for invisibility, but I am inclined to think that 
it is primarily due to their lack of materials for making 
sandbags. They lack jute, and are consequently forced 
to make use of the stocks of * various-coloured dress 
materials, in some cases indeed using the uniforms 
they have taken from the bodies of any men who may 
have been killed near their trenches. It is interesting 
to note that the colour most commonly employed in 
making their latest sandbags is a pinky-red. 

In dealing with the question of visibility, it seems 
to me that the whole tendency in designing uniforms 
and in making fortifications is to ignore the important 
consideration of shadow, which Thayer has shown to 
have such an important bearing on the coloration of 
animals. • ‘ ' 

I have hopes that your article may induce some man 
of science to take the matter up, aiid perhaps submit 
his conclusions confidentially to Lord Fisher’s Com- 
mission. Artillery Observing Officer. 

October 6. 
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Distances at which Sounds of Heavy Gun-firing are 
Heard. 

In Nature of September 30 1 see a letter from 
Dr. Henry de Varigny on the above subject. It re- 
mindj^, me of September 2 last year, when I noted 
in my diary: — “The day here (400 ft. elevation on 
scarp of the Lower Greensand overlooking the Weald) 
was brilliantly fine and warm, without a cloud, South. 
Downs misty, a gentle wind from the south-eastward. 
My sister heard very distant continuous rumbling, 
like guns, all the morning up to 1.30, and several 
times mentioned it when sitting in the garden ; my 
coachman and a maid-servant also heard it. What 
was going on that day in France it would be interest- 
ing to know ; there was no gun-firing on the coast of 
Sussex.’* I wrote, after taking bearing on map : — 
“It may possibly be as far as 150 miles to Amiens.” 
I find twice since, and only a fortnight ago, simil.ir 
continuous rumbling has been heard, but unfortunately 
the date not noted. I am much too deaf to hear such 
spunds myself. II. H. Godwin-Austen. 

>Nore, Godaiming, October i. 


The only papers on this subject with which I am 
acquainted are the following :—(i) The distance to 
which the firing of heavy guns is heard, Nature, vol. 
Ixii., iQoo, pp. 377-79; (2) the audibility of the minute- 
guns fired at Spithead on February i, Knowledge, 
vol, xxiv., 1901, pp. 124-25. Reference might .also be 
made to Nature, vol. xli., 1S90, p. 369, and vol. lx., 
1899, p. 130. The firing during the funeral procession 
of the late Queen Victoria w.is heard to a distance of 
139 miles from Spithead. There is therefore no reason 
why firing along the Belgian coast should not, with 
favouring winds, be heard for many miles inland 
from our coasts. The air-vibrations affect pheasants 
and other birds (probably by swaying the branches of 
trees) for some distance after they cease to be per- 
ceptible to (he hum.an ear, as was widely observed 
on the occasion of the North Sea battle on January 24. 
I would suggest that observations of this kind should 
also bo forwarded to Dr. dc Varigny. 

I may add that the literature relating to explosions 
i.s more extensive and much more valuable than the 
above. Prof. Omori’s memoirs on the eruptions of the 
Asama-yama (Bull. Imp, Earthquake inves. Com., 
Tokyo, vol. vi., 1912,’ op. i~i47» and vol. vii., 1914, 
pp. 1-2 15) contain m^fty interesting observations. A 
cases of recent explosions in factories are noticed 
in Nature, vol. Ixi., 1899, pp. 91-92, and Knowledge, 
vol j., 1904, pp. 94-95, Mr. S. Fuiiwhara has lately 
published a valuable memoir on the abnormal pro- 
^gation of sound in. the atmosphere (Bull, of the 
Centr. Meteor. Obs. of Japan, vol. ii., pp. ■ 1-143). 
This contains a mathematical dbscussion of the problem, 
with special^ reference ,to the observations recorded by 
^ * u to recent German literature 

on the subject are also to, be found in this memoir. 

. ' V Charles Davison. 

16 Manor Road, Birmingham. 


The late Prof. E. A. Mhioliiii on “The Evolution of 
the OeH." 

. J’'*®*'" E. A. Minchin was lookingf forward with 
interest. at the time of his. death to di.stnbuting the 
extra prints” of his Manchester address, which was 
j^ee times as long as will appear in Nature. These 
i- possession, but I have no 

means of gettmg Prof. Minchin’s “list." T shall be 

® ®°Py anyone who will send 
a postcard asking for it. 

T „ ^ _ Edward Heron-Allen. 

-arge Acres, Selsey Bill, Sus.sex, October 12. 
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DEATH FROM STATIC CHANGES IN 
ATMOSPHERIC PRESSURE. • 

A S mentioned in a note in Nature of July 8 
(p- 5 ^ 5 )> Arnoux has found that a 

momentary diminution of at least 350 mm. of 
mercury in barometric pressure may be produced 
within three metres of a bursting high-explosive 
shell; and he suggests that the sudden diminution 
of pressure may cause death by the liberation of 
gas-bubbles in the blood, and consequent blocking 
of the circulation. 

In his book on “La Pression Barometrique,” 
published nearly forty years ago, Paul Bert 
proved that the various symptoms which often 
follow decompression from high atmospheric 
pressure arc due to liberation of gas-bubbles in 
the blood or tissues. In diving work, and various 
kinds of engineering work under water or in 
water-bearing strata, men are exposed to high 
atmospheric pressure. During the exposure the 
blood passing through the lungs takes up in 
simple solution an extra amount of gas in pro- 
portion to the increased partial pressure of each 
gas present in the lung air. The gases present 
are oxygen, carboTi dioxide, and nitrogen. The 
extra free oxygen taken up is, however, very 
small in amount as compared with the total free 
and combined oxygen taken up at normal atmo- 
.spheric pressure; and since much of this total 
is used up as the blood passes through the tissues, 
there is no appreciable ri.se in the very low partial 
pressure of oxygen in the blood of the systemic 
capillaries or veins or in the tissues. There is 
also no rise in the low partial pressure of carbon 
dioxide in the lung air or blood, since the breathing 
is so regulated as to maintain a practically con- 
stant partial pressure of carbon dioxide in the 
lung air. On the other hand, the partial pressure 
of nitrogen in the blood leaving the lungs rises 
in proportion to the increased atmospheric 
pressure, and as no free nitrogen is used up, 
every part of the body becomes gradually satu- 
rated with nitrogen at this increased partial 
pressure. If, now, the atmospheric pressure is 
again reduced to normal, the blood and semi- 
liquid tissues of the body are left in a condition 
of super-saturation with nitrogen, and as 'a con- 
sequence bubbles, consisting almost entirely of 
nitrogen, arc apt to form, aiid to cause very 
serious effects. Ddath may result from blockage 
of the circulation through the lungs or heart- 
muscle ; paralytic attacks may be caused by 
blockage in the brain or spinal cord; while char- 
acteristic localised pain (so-called “bends”) may 
be produced by the presence of bubbles elsewhere. 

It is clear that if the atmospheric pressure is 
considerably diminished from normal, a similar 
condition of super-saturation of the body with 
nitrogen will exist, so that bubbles may be 
formed ; and it is natural to suspect that a sudden, 
though only momentary, iliminution, due to the 
bursting of a shell, might liberate bubbles. There 
are, however, facts which tell strongly against 
this hypothesis. 

In the first place, it must be pointed out that 
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a considerable interval of time elapses between 
decompression and the onset of symptoms due to 
bubble-formation. It is commonly fifteen or 
twenty minutes, and often far more, before the 
appearance of symptoms caused by bubbles after 
rapid decompression from a high atmospheric 
pressure. Sudden effects, such as those said to 
be produced by bursting shells, are never ob- 
served, however rapid the decompression may have 
been. The formation of bubbles of sufficient size 
to do any harm is evidently a process which takes 
considerable time. A momentary decompression, 
even if it were extreme, could scarcely, therefore, 
have any serious effect. 

If, however, minute bubbles were formed, they 
would rapidly disappear again when the moment- 
ary wave of negative pressure had passed. 
Abundant experience has shown that there is no 
more rapid and certain means of treating the 
symptoms due to bubbles than rccompression. 
When men who have come out of compressed air 
are affected, they can be relieved by returning 
them to the compressed air from which they 
came, or placing them in a medical rccompression 
chamber provided for the purpose. As an in- 
stance of the application of this treatment, a 
recent case may be recorded of a naval diver who, 
owing to some emergency, had returned to sur- 
face suddenly, without carrying out the prescribed 
regulations for safety. About twenty minutes 
afterwards he became ill, lost consciousness, and 
was apparently dying from bubble formation. In 
accordance with the recommendations for dealing 
with such a case, in the absence of a re-com- 
pression chamber, his helmet was screwed on, 
and he was then lowered to ihe depth from which 
he had come. He recovered consciousness 
rapidly, and was soon able to answer the tele- 
phone, after which he was safely brought up, 
with due y^recautions. In the case of a man ex- 
posed only momentarily to decompression, the 
remedy for bubble-formation is, of course, auto- 
matically applied at once, since he returns at once 
to the pressure from which he was decompressed. 

Recent investigations in this country have 
shown that symptoms due to bubble-formation <lo 
not occuf unless the absolute barometic pressure 
is diminished by more than half. Thus it is safe 
to decompress rapidly from two atmospheres’ 
pressure to one, or from six to three; and the 
Admiral tv regulations for safety from bubble- 
formation in diving are based on this fact. Hence 
a sudden diminution of pressure from normal to 
half an atmosphere would not be dangerous, even 
if the decompression were a prolonged one. The 
momentary diminution observed by M. Arnoux 
was, how’evei, only 350 mm., or not quite half 
an atmosphere. 

It appears, therefore, to be impossible to accept 
the bubble theory of the action of bursting shells 
in killing men without visible wounds or 
mechanical injury. The ' newspaper accounts of 
men being killed by bursting shells in some 
sudden and mysterious manner, without wounds 
or bruises, appear to be imaginary. The experi- 
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ence of those who have been exposed to shell hre 
does not, so far as the writer’s inquiries go, lend 
any support to these accounts. Neither poison- 
ous gases nor any other known cause would 
account for men being instantly killed without 
mechanical injuries. An air-wave of sufficient 
violence may doubtless knock men over and in- 
flict mechanical injury capable of causing death ; 
but the actual fatal injuries caused by shells 
appear to be almost all due to fragn^ents of metal 
or of stone or other material set in motion by the 
explosion. J. S. Haldane. 

DR. y. MEDLEY WOOD. 

W E record with regret the death, on August 
2O, at the Hotanic Gardens, Durban, in 
his eighty-seventh year, of the veteran director of 
the Natal Herbarium, Dr.. John Medley Wood. 
Dr. Medley Wood was a native of Mansfield,* 
Nottinghamshire, and had resided in Natal for 
sixty-three years. 

Before his appointment as curator of the Natal 
Botanic Gardens in 1882 he practised for a time 
as a solicitor, and then went trading ,0 Zululand, 
afterwards devoting himself to farming. His 
home was then at Inanda, where he spent some 
ten years, and besides undertaking experiments 
in the cultivation of arrowroot and castor oil he 
interested himself in the local flora, and contri- 
buted large and important collections of Natal 
plants to Sir Joseph Hooker for the National Her- 
barium at Kew. His activities in this latter direc- 
tion were naturally stimulated on his appointment 
to the Gardens. Not only did he continue to 
enrich the collections at Kew, but he founded and 
gradually built up the very valuable Herl^arium 
of Natal plants at Durban, which is a model of 
what a colonial herbarium should be. 

When Dr. Medley Wood was appointed curator 
of the Natal Garden in h'ebruary, 1882, by the 
Durban Botanic Society, the condition of the 
garden was by no means nourishing, but as 
funds allowed he was not long in restoring it^^ 
to a condition of beauty and usefulness. The 
value of his work was so far appreciated that the 
Government grant towards the upkeep of the 
garden and the maintenance of the collections 
was gradually increased, and 1902 the new 
building for the Herbarium was completed. In 
1909 the Herbarium collection,, f^siste^ of some 
43,000 mounted and classified specimens. Medley 
Wood’s publications on the Natal flora form valu- 
able contributions to botanical science. In 1886 
he published an analytical 3 fty to the orders and 
genera of Natal plants, but the most important 
of his works is that entitled “Natal Plants,” of 
which six volumes have been published, the first 
part, consisting of fifty plates with descriptions, 
having appeared in 18^. Other useful publica- 
tions include his “Handbook to the Flora' of 
Natal” (1907) and a “Revised List of the Flora 
of Natal” (1908). His “Guide to the Trees and 
Shrubs in the Natal Garden,” published in 1897, 
giving dates of planting, is a valuable record of 
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the work he did for the colony in the introduction 
of useful and interesting plants. He also did 
much for the improvement of the sugar-planting 
industry, and investigated many other problems 
of economic importance. In 1908 the Government 
grant for the garden and herbarium was much 
reduced, but although sadly hampered Medley 
Wood did not relinquish his efforts, and he was 
keenly interested jn his work up to the end. 

Dr. Medley Wood was appointed director of 
the Natal Garden, but he ceased to hold that 
office when it was recently handed over to the 
Corporation of Durban, and he then became 
director of the Natal Herbarium. 

Two years ago the honorary degree of D.Sc. 
was conferred upon him by the University of 
the Cape of Good Hope, an honour which was a 
very fitting recognition of the great value of his 
services to botanical and agricultural science in 
Eolith Africa, and gave much pleasure to his many 
friends. 

NOTES. 

\Vh notice with much regret the announcement of 
the death, at ninety-two years of age, of M. J. H. 
Fabrc, whose patient studies of the life-histories of 
insects, as recorded in his “ Souvenirs Kntomo- 
logiqucs and other works, placed him in the front 
rank of outdoor naturalists throughout the world. 

Thr Faraday Society will hold a general discussion 
on “The Transformations of Pure Iron** on Tuesday, 
October 19. The president, Sir Robert Hadfield, will 
prc'^ide over the discussion, which will be opened by 
Dr. A. E. Oxley, ,of Sheffield. Tickets may be ob- 
tained from the secretary of the Faraday Society, 82 
Victoria Street, S.W. 

We learn from Science that Dr. Max Planck, pro- 
fessor of physics at Berlin, and Prof. Hugo von 
Se<‘Hger, director of. the Munich Observatory, have 
been made knights of the Prussian Order of Merit. 
Dr. Raindn y Cajal, professor of histology at Madrid, 
>aiicl Dr. C. J. Kapteyn, professor of astronomy at 
Groningen, have been appointed foreign, knights of the 
same Order. ^ ^ 

The council of the Chemical Society has arranged 
for three lectures .Ao be delivered at the ordinary scien- 
tific meetings during the coming session. The first 
of these lectures will be delivered on November 18, by 
Dr. E. J. Russell, who haa chosen as his subject, “The 
Principles of Crop Prdddetion.’* The titles of the two 
later lectures to be delivered on February 3 and May 
by Prof. \V. H. Bragg and Prof. F. Gowland 
Hopkins, respectively, will be announced later. 

The new session of the Royal Geographical Society 
will open on November 15 with a paper by the presi- 
dent,^ Mr. Douglas W. Freshfield, on the southern 
rontiors of Austria. Among other papers to be read 
R meetings are : — ^The work of the Peru- 

u ^^n< 3 lary Commission,^ Sir Thomas H. 
loldich; The geographical and ethnic position of the 

avs between the Adriatic and the Drave, Sir Arthur 
^-vans; Cyrenaica, Prof. J. W. Gregory; The Troad 
NO. 2398, VOL. 96] 


and the command of the Dardanelles, Dr. Walter 
Leaf; The valley of Mexico, A. P. Maudslay; and 
the Gold Coast, A. E. Kitson. 

A Reitier message from Paris states that the 
French Minister of War has appointed a consulting 
committee of experts attached to the Under-Secretary- 
ship of Military Aeronautics. Among other well- 
known names, the Committee, which is presided over 
by the Under-Secretary himself, includes M. Appell, 
who occupies one of the chairs of mechanics at the 
Sorbonne; M. Robert Esnault; M. Peltcrie; M. Des- 
landres, director of the ‘Meudon Obsrvatory; M. 
Dcutsch, president of the Aero Club; M. Renault; 
M. Clement Bayard; M. Eiffel; and M. Kling, director 
of the Municipal Observatory. 

We regret to notice that the Engineer for October 8 
announces the death in action in France of Capt. W. 
McI.iCod Macmillan, of the nth Argyll and Sutherland 
Highlanders. Capt. Macmillan was the chairman 
• and managing director of the old-established ship- 
building firm of Archibald Macmillan .and Son, Dum- 
barton, and was in his fortieth year. He was educated 
at Fettes College^. Edinburgh, and succeeded his 
father in 1910. He acted for a period as chairman 
to the Clyde Shipbuilders’ Association, and was a 
member of the council of the Institution of Engineers 
and Shipbuilders in Scx)tland. 

At the recent International Congress of Mathe- 
maticians at Cambridge it was decided that the next 
congress should meet at Stockholm in 1916. The 
King of Sweden offered a gold medal with the likeness 
of Karl Weierstrass and a sum of 3000 crowns for an 
original important discovery in the domain of the 
theory of analytical functions. Competing manu- 
scripts were to have been sent to the editor of Acta 
Mathcmatica before October 31 next, the centenary 
of the birth of Weierstrass. We arc informed by 
Prof. Mittag-I.effler that in accordance with a widely 
expressed wish, tlic King of Sweden has decided, in 
view of the European war, to postpone the last day 
for the receipt of competing memoirs until October 31, 
1916. 

It is announced in the Pioneer Mail that the third 
annual meeting of the Indian Science Congress will 
be held in Allahabad from January 13-15^ 1916, when 
Sir Sidney Burrard, F.R.S., will be president. The 
chief sections will' be physics, chemistry, zoology, 
botany, agriculture, and ethnology, and the presidents 
of the respective sections Dr. Simpson, of the Meteoro- 
logical Department; Dr. Siidborough,* of the Research 
Institute, Bangalore; Dr. Woodland, of \llahabad; 
Dr. THoward, of Pusa; Mr. Coventry, of Pusa; and 
Mr. Burn. It is hoped that the local committee will 
persuade Dr. Bose to give a public lecture on his own 
researches. The local secretaries for this year arc Dr. 
Hill, of Muir College, and Mr. P. S. Macmahon, of 
the Canning College, Lucknow, to the latter of whom^ 
all communications should be addressed. The con- 
gress is under the general control of the Asiatic Society 
of Bengal. 

We announce with regret the death in action in 
Flanders on September 25 of Major A. J. N. Tre- 
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niearne, of the 8th Seaforth Highlanders. An Austra- 
lian by birth, he served in the South African war, 
and later obtained an appointment in the Nigerian 
Police Force. There he acquired proficiency in the 
Hausa language, and studied the anthropology and 
folklore of this people. He then gained a scholarship 
at Christ’s College, Cambridge, and was awarded the 
diploma in anthropology. The results of his work in 
Nigeria were published in “Hausa Superstitions and 
Customs,** and “The Tailed Hunters of Nigeria.*’ 
Later on he visited North Africa and published a work 
on demonology, entitled The Ban of tho Bori,** in 
1914. His sympathetic knowledge of the African races 
enabled him to carry out valuable field work, and the 
results of this were published in numerous papers in 
the Transactions of the British Association, tho Royal 
Anthropological Institute, and the Folklore Society. 
It will be difficult to fill his place as a competent field 
anthropologist. 

The Revue Scientifique for .Sopternbor 18 reproduces 
an important address delivered at the Conservatoire 
dcs Arts et Metiers in February, by Prof. J. Violle. 
Its subject is the future of the physical industries of 
France after the war. By a comparison of the statis- 
tics of import and export of the countries of Europe 
he shows how France has in the last twenty or thirty 
years lost its place as a leading constructor of mechan- 
ical, electrical, and optical apparatus for the civilised 
world. He urges on the Government the importance 
of providing schools for the training of skilled work- 
men, of a National Laboratory of Weights and 
Measures on the lines of the National Physical Labora- 
tory of this country, the Bureau of Standards of Wash- 
ington, and the Physikalische Reichsanstalt of Ger- 
many. The country urgently needs such a central 
institution to which the scientific problems which arise 
in industry may be taken for solution. Behind these 
requirements he recognises the importance of following 
the example of Russia and removing the formidable 
temptation of alcohol from the w^orkman’s path, and 
points out finally how in the workshop, in the field, 
no less than in the army, France is suffering from 
“ the shameful reduction in the birth rate.** 

The abnormal condition of the market for feeding 
stuffs caused by the war suggested to Prof. Hendrick 
and Mr. W. J. Profeit the experiment described in 
Bulletin No. 20 issued by the North of Scotland Col- 
lege of Agriculture. The object of the experiment was 
“ to determine the feeding value of palm-kernel cake in 
comparison with linseed and decorticated cotton cakes. 
The first of these cakes is a feeding stuff hitherto little 
used in this country, almost the whole production 
going to the Continent, chiefly to Germany, where it 
has always found a ready market. Now, however, 
large stocks of palm-kernel cake arc, or shortly will 
be, at the disposal of the home feeder. In Prof. 
Hendrick’s experiment thirty head of cattle were 
divided into three lots, each consisting of six heifers 
and four bullocks. Throughout the period of eighty- 
four days covering the experiment, each lot of animals 
was fed with one variety of cake mixed with locust- 
bean meal in acldition to a diet of swedes and straw to 
all alike. The three lots of cattle all did well, and the 
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return in live weight increase was practically the sdme 
for each kind of cake. • The monetary return from 
the palm-kernel cake was, however, considerably better 
than that given by either cotton or linseed cakes at 
present prices. Some doubts have been expressed as 
to the keeping properties of palm-kernel cake owing 
to the oil becoming rancid, but no difficulty of this 
kind was found after nine months’ storage. The high 
percentage of fibre in this cakc^does not appear to 
affect the digestibility of the feeding stuff. 

The Board of Agriculture and Fisheries is circulat- 
ing an appeal by Lord Selborne to the farmers and 
occupiers of land in England and Wales calling on 
them to produce as much food as possible during the 
coming year. No hope of financial support from the 
State is held out, but farmers are s^ked to do their 
part in increasing the supply of food as the special 
j war service which they can render to their country, 
i Leaving the precise means to be adopted to the 
farmer’s judgment and to the advice of his friends and 
neighbours, it is suggested that the object in view 
may be attained by one or more of the following 
methods:— (a) By ploughing up the poorest permanent 
pasture and so increasing the arable land; (b) by 
shortening the period for which existing arable land is 
kept under clover or rotation grasses ; (c) by improving 
the remaining grass land so that it will carry more 
stock; and (d) by reducing the acreage of bare fallow 
wherever possible. Lord Selborne realises the many 
special difficulties that have to be overcome, of which 
the chief is that of labour. Arrangements have already 
been made that men skilled in agricultural work, such 
as shepherds and engine-drivers, are not to be accepted 
for enlistment, yet this difficulty will remain with 
regard to the supply of ordinary farm labour. 
Machinery is to be set up to link tho actual producer 
with the Board of Agriculture through the agency of 
local committees in each district, acting under the 
guidance of a War Agricultural Committee for each 
county. The farmer should consult his local com- 
mittee on any problems or difficulties that may con- 
front him. By this means it .will be possible for the 
President of the Board to be kept informed of the 
needs of farmers throughbut the country and to secure 
that all the help that can be given them is placed at 
their disposal. 

The idea of a universal permanent or durable peace 
has seemed to many minds merely Utopian. But the 
peculiar circumstances of a * world-war are more and 
more forcibly impressing upon the world the desira- 
bility of realising the idea, aild are also beginning to 
make clear the necessary bases of such realisation. 
The present war may be termed scientific from many 
aspects, and a permanent w.orld-peace can only be 
attained by scientific study of the causes of war and 
of the possible ameliorating conditions. Several 
publications dealing with these matters have reached 
us recently. The Swiss thinker, Prof. August Forel, 
shows, in his “ Die Vereinigten Staaten der' Erde,” 
how the causes of war and of this war are rooted in 
everjir department of social life and organisation. The 
brochure has many interesting apergus on national 
psychology, and the meaning of race-hatred, war- 
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fever, and the like. It is worth translating into 
English for its scientific insight alone. In 1795 
Immanuel' Kant drew up a programme, “Zum Ewigen 
Fricden,** which is still a classic. Messrs. George 
Allen have been well advised to issue this with trans- 
lation in pamphlet form. The manifesto of the 
Central Organisation for a Durable Peace, at 51 
Theresiastraat, the Hague, gives a minimum-pro- 
gramme for the bases of such peace, chiefly to invite 
suggestions and cooperation. It is the result of the 
international meeting held at the Hague last April. 
The ComM Suisse pour Vitude des bases d*un iraiti 
de paix durable have, on the lines of the Hague mani- 
festo, issued a valuable mdmoire, net individual, like 
M. Forel’s, but impersonally legal. It contains refer- 
ences to articles of conventions and to recent litera- 
ture on the general subject of permanent peace. Cer- 
tainly there is now in process of creation a science of 
{^eacc-maintenancc, the succossful results of which 
may regenerate both national and international life. 

In the issue of the Journal of the Royal Anthro- 
pological Institute for January-June, 1915, the 
president, Prof. A. Keith, publishes his presidential 
address on the Bronze age invaders of Britain. He 
fixes the date of this invasion about the year 2000 
n.c., and he states that we are not yet in possession 
of suflicient evidence to determine how far this round- 
headed race replaced the older inhabitants of Britain. 
There were several parts of England, Wales, Scot- • 
land, and Ireland which they failed to penetrate; at 
least, we have not found in these parts their peculiar ^ 
“round-barrow” graves. The problem is to ascer- 
tain the birthplace of this race. We find merely I 
secondary settlements along the eastern shores of ' 
the North Sea and at the possible points of their 
embarkation. The hypotliesis that they came from 
Asia may be discarded,, as the belief is growing that 
our own continent may have produced its own races. I 
The centre of dispersion was probably the central 
mountainous region . of Europe. .Jn Denmark we 
recognise two invading waves of ^ round-heads, but 
the older or neolithic wave contained men marked 
py all the chara^te^ which we recognise in the 
English round-barrow people. They also settled in 
south Sweden, south-west Norway, at the mouths 
of the Elbe, Weser, and Ems, advanced down the 
Rhine valley, and reached the coast of Normandy. 
The paper deserves attention as an able summary 
of the results of modern research. > 

The Indian Journal?* 6 f ’. Medical Research for July 
(vol. ill., No. i) contain^, a number of valuable papers 
on subjects relating tb ' tropical medicine. Major 
MacGilchrist discusses the* relative therapeutic value 
in malaria of the cinchona alkaloids, and, finds that 
hydroquinine is clinically . superior to quinine and all 
the others. V . ! . 

The report of the director-general of public health, 
New South Wales, for the year 1913, recently issued, 
contains a mass of statistical and other information 
relating to the public health of that colony. CJtae of 
the most interesting sections deals with an outbreak 
^ small-pox in Sydney, showing how mild and in- 
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sidious this disease may sometimes be. It is also of 
interest because the disease was successfuly inoculated 
upon the calf. 

The third report of the Government Bureau of 
Microbiology, New South Wales, contains a number 
of valuable reports on the diseases of man, animals, 
and plants occurring in the colony, and on agricultural 
and economic problems. A diphtheroid bacillus was 
isolated from a number of surgical lesions in children. 
It was, however, not the true diphtheria bacillus; it 
conformed to one particular and distinctive type, 
which can be identified with comparative ease, and is 
named by Dr. Cleland the Bacillus chirurgicalis. The 
organism was usually non-virulent to guinea-pigs. 

Many biochemical reactions proceed in the manner 
of a mono-molecular reaction, as, for example, the 
killing of micro-organisms by heat and by disinfect- 
ants. T. Madsen and T. Watabiki show that the 
same holds good for the destruction of “complement” 
of blood-serum and of “haemolytic amboceptors” by 
heat, the relation between the temperature, and the 
rapidity of reaction in both cases conforming in 
general to the law of van’t Hoff and Arrhenius (Bull, 
de VAcad. Roy. del Sc. ei dcs Leitres de Dancmark, 
1915, No. 2). 

“The bird as a labourer,” remarks a writer in the 
autumn number of Bird Notes and News, “ is not recog- 
nised by the Board of Agriculture.” This is indeed 
the case, because the Board has not yet risen to a 
full sense of its responsibilities. When it docs it will 
establish a Bureau of Ornithology, such as has long 
been at work, both on the Continent and in the United 
States. In these countries the value of birds as 
destroyers of insect pests and of noxious weeds is fully 
recognised. The present number of our contemporary 
contains some valuable information on the subject of 
birds in relation to the farmer and gardener. 

Dr. J. M, Dewar, in the Zoologist for September, 
continues his observations on “The Relation of the 
Oystercatchcr to its Natural Environment.” The pre- 
sent notes .are concerned with the summer environ- 
ment, and the nature of the nesting-sites and sources 
of food supply. The breeding-stations within the are.'i 
examined fall into three distinct habitats—a hill- 
stream, a river-valley, and a beach habitat. But «i 
strong similarity exists between all the stations of each 
habitat, variability lof the factors being much less 
pronounced than in the winter environment. In such 
inland stations earthworms, tipulid, and coleopterous 
larvae form the staple food of the young. In the lake- 
beach area a large sand-bank at the head of the locli, 
and a boulder area on its north shore, are used every 
year by the birds that have failed to breed, as places 
of assembly for bathing, sunning, and other activities. 
We should have been glad of some statement as to the 
number of birds breeding at these stations. But these 
details will perhaps be given in a later article, for 
the series is not yet completed. 

Mr. a. H. Clarke, in the American Naturalist for 
September, discourses at length on asymmetry as 
developed in the genera and families of recent 
Crinoids. He maintains that the less favourable the 



178 


NATURE 


[October 14, 1915 


environment as a whole the greater becomes the pro- 
portion of asymmetrical forms. The two main factors 
in producing asymmetry are bathymetrical and 
thermal. This feature is least developed at the opti- 
mum temperature for crinold .life, and most developed 
in temperatures which are phylogenetically too warm 
or too cold. Excessive cold appears to be the deter- 
mining factor in the asymmetry of the genus Pro- 
niachocrinus ; while the opposite condition, excessive 
warmth, similarly affects the family Comasterida?. In- 
ternal unfavourable conditions, the author insists, have 
also to be taken into account, such, for example, as 
are induced by incipient phylogenetical degeneration 
through typc-scnesccnce, as in the Plicatocrinidae, 
which, in recent seas, represent the almost exclusively 
Palaeozoic Inadunata. 

A FURTHER instalment of Mr. J. F. Duthie’s “Flora 
of the Upper Gangetic Plain “ has now been pub- 
lished. The present section, which forms part i. of 
vol. iii., deals with the families Nyctaginaceae to 
Ceratophyllaceae, and occupies i68 pages. TheEuphor- 
biaceae and Urticaceae are among th<‘ most important 
of the families included, the former with twenty-one 
genera and the latter with seventeen. The genus 
Ficus, which has some 600 species, is represented in 
the Upper Gangetic plain by eighteen species, among 
which arc such well-known trees as I'icus bengalensis 
and F, religiosa. 

Monthly Weather Reviews are published with great 
regularity by the Government of India, and the issue 
for March, 19 15$ shows considerable activity on the 
part of the meteorological department. The review, 
which is drawn up under the superintendence of 
Dr. G. C. Simpson, is based on observations 
taken daily at $ hrs. at 215 stations, and on additional 
observations taken at 10 hrs. and 16 hrs. at 14 
stations. For the summary of rainfall, observations 
are used from about 2,300 stations. March was re- 
markably w’ct over by far the gn’ater part of the 
Indian area, and with these conditions the air was 
damper and the sky more cloudy than usual in most 
parts of the country. The departures from normal 
temperature were generally feebly marked, whilst the 
barometric pressure in the plains was in excess of the 
normal. ‘Observations are given of solar, magnetic, 
and seismic disturbances. Much detailed information 
can be obtained from the tabular results and from the 
illustrations contained in the review. 

‘Rainfall values for August, 1915, are given in 
Symonses Meteorological Magazine for September, 
and the results show very varied conditions for the 
month. Last August is so commonly quoted as being 
wet that it is somewhat surprising to find that the 
percentage of the average rainfall was 72 for England 
and Wales, 68 for Scotland, 83 for Ireland, and 75 
for the British Isles as a whole. The London rainfall 
was 95 per cent, of the average, front? the observa- 
tions at Camden Square, but it may be remarked that 
the rainfall was much heavier at South Kensington, 
the recording station of the Mcteorologcal Office, 
where the fall was about 50 per cent, above the 
normal. The values given for the several stations iri 
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different parts of the British Isles show very varying 
results. The greatest excess on the normal occurred 
at Shoeburyness, where the fall was 166 per cent, of 
the average, and this is at a station which is notably 
one of the driest in the whole kingdom. Scathwaite, 
which is normally the wettest portion of the kingdom, 
had only 37 per Cent, of the average, which is as great 
a deficiency for August as any part of the country. 
The map giving the rainfall for the Thames Valley 
shows that the rains were extremely irregular and 
patchy, particularly in the neighbourhood of London. 

A NOTE on the divide produced by a plate in a 
moving liquid is contributed by Mr. Tsuruichi Hayashi 
to the Tdhoku Mathematical Journal, viii., i. The 
author arrives at the conclusion that “the divide is 
the locus of point (sic) from which two shortest 
equal normals can be drawn to the periphery of the 
plate immersed.** But ,this result is based on an 
assumption for which justification is sought in quota- 
tions from Duchemin’s results, taken from Do Villa- 
mil’s recent book on “Motion of Liquids,** with ex- 
planatory additions in square brackets. From these 
extracts the Japanese writer bases his conclusions 
on the assumption that the lines of flow along the 
face of the plate are straight lines normal to the 
boundary. Unfortunately, however, this assumption 
appears to be based on a distorted quotation of 
Duchemin’s actual statements, and the reference to 
“curved** diagonals in the case of a rectangular 
plate, which is attributed to Duchemin, would appear 
to “ unjustify’* (if such a word may be made) the 
interpretations which have led to the present writer’s 
conclusions. It is easy to construct cases where the 
result would evidently not hold good, in particular in 
the case of figures with re-entrant angles, or again, 
figures composed of two or more separate areas. 

An important paper, which marks a real advance 
in the chemistry of the sulphites, has been contributed 
to the September issue of the Journal of the Chemical 
Society by Mr. C. S. Garrett from the University of 
Liverpool. It is shown that no power of selective 
absorption of light is possessed ^ by the neutral ^ 
sulphites, such as Na.SOj, or by the two types of 
alkyl sulphites, such as CaH^.O.SO.O.CaHj and 
('jHjj.SOg.O.Cgllj. Sulphurous acid in aqueous solu- 
tions, on the other hand, gives a very well-marked 
maximum of absorption at wave-length 2760. The 
imi)ortant discovery is now announced that the acid 
sulphites, such as NaHSO;,, afid,4^e metabisulphites, 
such as NajSjjO,^, show no selective absorption in 
freshly prepared aqueous solutions, but develop this 
property after keeping for some weeks, especially if 
exposed to light. It is suggested that this alteration 
of properties is due to the chemical changes repre- 
sented by the equations — 

2NaHS6,;::rNa,SO, + H3SO, - 
HjO 4 NajSjO.—NajSO, + H,SO;„ 

whereby the* non-absorbent compounds on the L.H. 
of the equation arc converted into a non-absorbent 
sulphitj^ and an absorbent form of sulphurous acid. 
Incidentally, it follows that this absorbent compound 
must have a different structure from that of all its 
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derivatives; but as the gas gives an absorption-band at 
wave-length 2961, it is suggested that the absorbent 
compound is a hydrated form of sulphur dioxide 
formed according to the scheme— 

{x- i)H,o + H^so^zuso.^n.o. 

Tub use of chains for power driving has increased 
greatly, and we note with interest from the Engineer 
for October 8 an account of a chain drive transmitting 
about 5000 horse-power in a hydro-electric plant on 
the Snake River in the State of Oregon. The chains 
connect the waterwheel shafts to the generator shaft, 
and the arrangement was designed to meet conditions 
imposed by financial considerations. These conditions 
necessitated the adaptation of generators designed for 
direct connection to waterwheels running at 225 revs, 
per minute under 50-ft. head, to the same wheels 
running at 160 revs, per minute under 20-ft. head. 
The generator is . of 3600 kilowatts, three-phase, 
k 60 cycles, and had to be operated at the intended 
speed. The problem was solved by changing the 
position of two waterwheel units, providing additional 
shafting, and driving the generator shaft from the 
two waterwheel shafts by driving chains and sprocket 
wheels. Each set of driving chains consists of four 
Morse silent chains, 22 in. wide, and transmits 2500 
horse power. This is believed to be the most powerful 
chain drive plant in the w'orld, the nearest to it being 
that at Indianapolis, which drives a 1200 horse-power 
generator. 

OUR ASTRONOMICAL COLUMN. 

Comet 19154 (Mellish).— A card from the Copen- 
hagen ObWvatory informs us that the following 
elements and ephemeris have been calculated^ by 
Messrs. Braao and Fischer-Petersen for Mellish’s 
comet from observations at the Yerkes Observatory 
on September 18 and the Lick Observatory on Sep- 
lemb(?r 19 and 20 : — 

T=«i 915 Oct. 11*933 M.T. Berlin. 

» 33'-i6^ 

.72® 5 o'*> 7 M 9 i 5 *o 
t = 49^ 4i'-62j 
log =972054 
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A Large Fireball.— Mn W. F. Denning writes : — 
“ On the night of October 5 at loh. 56m. Mfs. Fiam- 
metta Wilson saw a large fireball from Portscatho, 
near Falmouth. It appeared in the N. by E. ^y, its ob- 
served path being from,. 140? +68® to. 126^+57°. A 
remarkable feature about {the object was that it left a 
streak which remained visible^ for minutes, and 
underwent some curious fi'ansformations during the 
time it continued luminous. At first a straight band 
of glowing light, it gradually resolved itself int9 a 
large oval, which drifted slowly eastwards'. 

• ** The meteor must have b^n one of the most brilliant 
which has appeared for some time, and it is desirable 

NO. 2398, VOL. 96] 


to obtain further observations, both of the flight of the 
object and of the successive positions of the streak it 
left.** 

Mr. Arthur Mee sends us the following note upon 
the object : — 

**A remarkable meteor was seen in south-west 
Wales on the evening of October 5. An observer at 
Mumbles says it appeared at seven minutes^to eleven, 
and that the ‘ tail * retained its form for a minute 
and a half, and then gradually took the appearance of 
a hook, broadening as it did so, and finally fading 
away some seven minutes later. The meteor itself 
was so brilliant that it alarmed a dog and made it 
run indoors. An observer at Milford Haven says the 
appearance after the explosion of the meteor was that 
of a luminous cloud, * a gigantic smoke-ring with 
wings.’ It was first noticed in the zenith, and then 
gradually drifted in a north-easterly direction, becom- 
ing more diffuse, and finally disappearing soon after 
ii o’clock. It was a bright, starry night, and the 
meteoric cloud was evidently self-luminous; the stars 
were seen quite clearly through it.** 

Recent Observations of Variables.— One of four 
variable stars discovered by Dr. Silbernagel in 1907, 
since designated SS Aurigae, belongs to the small 
class of long-period irregular variables of which U 
Gominorum is the best-known example. Almost from 
discovery it has^ received attention at Utrecht, where 
a large number 'of visual observations have been made 
by Prof. A. A. Nijiand and Mr. van der Bilt (Astr. 
Nach., 4814). Although most of the time it remains 
beyond visibility in the 10-in., twenty-five of its rather 
sudden accessions of lustre were followed during 
1912-13. Of these, fourteen were “long” and eleven 
“short” maxima; correspondingly it was recorded 
brighter than i4-om. for periods on the average of 
14 6 and tS-2 days, attaining in the one case to lo-ym., 
in the other only reaching ix*om. The mean curve 
for th(‘ “long” type of maximum almost precisely 
parallels that of U Geminorum, the latter being just 
one magnitude brighter. At Harvard the minimum 
brightness of SS Aurigse has been measured as 15*9111., 
equivalent to i4-7ni. in Prof. Nijiand ’s system. 

Mr. Torvald Kohl {Asir, Nach,, 4S13) obtained 
further observations of 25, 1913, Ursae Majoris during 
January-March of this year, from which the period 
of twenty-eight days gains additional weight. 

A new variable star, 2, 1915, Cephei, has been found 
by M. Kostinsky, using the stereo-comparator (Astr. 
Nach., 4809). The photographic magnitude increased 
by three units between November 29, 1911, and 
November 6, 1913, when it was lo-om. M. Blazko 
has made confirmatory observations. 

The Victorian Observatory. — ^The existence of 
this institution — better known as the Melbourne Ob- 
servatory — is now definitely threatened. From Aus- 
tralian papers we learn that the State Astronomer, 
Mr. P. Baracchi, tendered his resignation last August 
after some thirty-nine years of Government service, 
the last fifteen years .^s successor to Mr Ellenr. 
According to the Age. no succes.sor is to be 
appointed, the State Government having decided 
to drop »the work, thereby saving upwards of 4000I. 
annually. We trust some scheme of Commonwealth 
control will be evolved before it is too late. 

t’HE Proper Motion of A.G. Wa. 5002.— In . 4 sfr. 
Nach., No. 4814, Mr. R. J. Pocock, Nizamiah Ob- 
servatory, Hyderabad, states that this star, No. 267 
in Mr. van Maanen’s recent list of proper-motion 
stars, has been photographed on two astrographfc 
plates, neither of which shows any trace of proper 
motion. 
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FAMILY HISTORIES AND EUGENICS. 

I N the thirteenth bulletin (June, 1915) from the 
Eugenics Record Office (Cold Spring Harbour, 
Long Island, New York), Messrs. C. B. Davenport 
and H.‘ H. Laughlin give precise directions for making 
eugenical family study.*' The general lines are 
similar to* those of the records of family histories 
which Sir Francis Galton sought to initiate in Britain 
many years ago. Such a study, carefully made, is, the 
authors tell us, important to the individual, who 
may understand and guide himself better if he knows 
his hereditary assets and liabilities ; important to 
society, which "can treat the delinquent individual 
more reasonably, iilore effectively, and more humanely, 
if it knows the ‘past performance* of his germ- 
plasm ** ; important with a view to " vocational selec- 
tion," the end of which is to get the right man in 
the right place; important for education, which should 
take some account of the inborn potentialities of the 
individual; and important, finally, in the selection of 
marriage-mates, or at least in avoiding obviously unfit 
unions. 

The bulletin tells the inquirer how to construct his 
“ family tree " when the facts have been secured, and 
how to make an "individual analysis." This rather 
formidable enterprise involves answering sixty ques- 
tions as to life-history, and as to physical, mental, and 
temperamental traits. The framing of the questions 
embodies long experience, and even to put them to 
oneself is interesting. Drs. Hoch and Amsden supply 
an even more elaborate questionnaire as to mental 
and temperamental traits. It will be hard to discover 
any trait that this catechism leaves out. It begins 
by asking the victim "if his education is up to his 
opportunities," and it ends by asking in what he 
gets "his deepest satisfaction." The questions are 
much more penetrating than those of the census paper 
or the income-tax return, and some of them seem to 
demand for their truthful answer a rare degree of 
detachment. But the authors meet this objection by 
pointing out that the records are to be kept as con- 
fidential documents in the central bureau, and that 
one must not think too much of personal privacy when 
the welfare of the race is concerned. Certain it is 
that a scientific genealogy is worth working towards, 
and that this bulletin is a useful step in that direction 
— useful in educating public opinion and in giving 
critics something to work on. In this connection it 
may be doubted, for instance, whether it is a wise 
discretion to refrain from any attempt to differentiate 
in the recording of family data between heritable and 
non-heritable traits. It may also be asked whether 
there is not a distinct risk of developing a self- 
conscious pr^-occupation about one’s "traits" — that 
Herbert Spencer was always talking about — and a 
paralysing obsessional conviction of the fatalism of 
heredity, which is only one side of the case. 


CHARACTER AND INTELLIGENCE. 

^HE British Journal of Psychology has published as 
a monograph supplement (Cambridge University 
Press) the results of a research by Mr. Edwaf^ Webb 
on character and intelligence. The subjects of the 
inquiry were ninety-eight men students at a training 
college in 1912, ninety-six students at the same collate 
in 1913, and four groups of schoolboys, amounting in 
all to 140. At the training college the prefects (second- 
year students), and at the schools the class-masters 
were utilised as judges,' a pair of independent judges 
being employed in each case. Very careful instruc- 
tions were given and^ detailed lists of qualities supplied. 
Ex.amination results and experimental tests of intelli- 
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gence were also used. All the assessments were ulti- 
mately translated into a scale of marks from +3 to 
—3. The "reliability coefficients" (correlations be- 
tween the estimates of the same quality in the same 
individual by the two judges) were in many cases 
very low', the average being rather under 0*5, and 
nearly one-seventh of the qualities marked were re- 
jected on the ground of unreliability. For those 
retained the average reliability coefficient is 0*55. 
The lowness of the "reliability coefficient" is held in 
part to be due to the care taken to secure independ- 
ence between the estimates of the two judges.^ For 
intelligence-qualities the results are held to give a 
" strikingly thorough support " to the theory of a 
general factor. The deduced correlations of * the 
general factor with the various estimates arc dis- 
cussed in detail, and give some interesting and* un- 
expected results. Amongst the latter may be mentioned 
the fact that sense of humour, which has little cor- 
relation with the general factor, is fairly highly 
correlated with the estimates, the prefects’ judgments 
being apparently biased by this quality. The char- 
acter-qualities are discussed in the same way, and 
here again there is hold to be evidence of a central 
factor, and this factor is in some close relation to 
"persistence of motives." This general factor 
markedly dominates all the correlations yielded by the 
estimates of moral qualities, the deeper social virtues, 
perseverance and persistence; also, negatively, quali- 
ties related to instability of the emotions and the 
lighter side of sociality. * 


SCIENCE IN THE WAR AND AFTER THE 

WAR.^ 

is universally acknowledged that the outcome 
of the present war »must be an entirely new 
chapter in human history and a point of fresh depar- 
j ture in social, economical, and intellectual life. Hence 
it is well to begin even now to take stock of our 
I resources, to examine not only the reasons for our 
deficiencies but the directions of our reforms. Par- 
ticularly are we concerned with the improved attitude 
which we shall have to take nationally with regard 
to all that study and knowledge which we call science 
{ and scientific research and invention. Hence an im- 
portant matter is to consider the position of science 
in the war and after the war. 

Scientific knowledge is the accumulation of exact 
information concerning the facts and laws of nature, 
and the scientific method is the process by which we 
gain it, viz., by experiment or observation and logical 
deduction therefrom. 

The cardinal fact which lies at the basis of all 
this nature-study is that there ' lis, ho finality in it. 
Its possibilities are infinite, and we can never touch 
bottom in all that there is to be known about the 
simplest objects or phenomena of nature. 

Hence the very essence of scientific; study is that the 
votary should himself make some . advances. Merely 
to know what others have <!oqe or* discovered may be 
necessary, but this alone does'; not make a scientific 
student. Accordingly ' the training required is that 
which imparts the power tq^; maka new knowledge, 
and the results must be judged bv the degree to which 
it succeeds in so doing. 

At this stage we . may distinguish, however, 
two classes of workers. There are first those who 
are most interested in new facts or principles regard- 
less of immediate utility, and, secondly, those who 
sho# ability in utilising this knowledge in so-called 
useful applications of science. The first class em- 

' An introductory lecture delivered at University College, London, on 
I October 6, by Prof. J. A. Fleming, P.R.S. 
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braces the purely scientific investigators, and the 
second the inventors. 

The public is, unfortunately, apt to attach more 
importance to the inventions than to the' investiga- 
tions, regardless of the fact that there could be no 
applications if there were no knowledge to apply. 
This failure to recognise the value Snd unspeakable 
importance of a progressive disinterested study of 
nature is a characteristic British quality, and it is 
something .very much more serious than a mere 
national trait or idiosyncrasy. 

Philosophical students of politics have long recog- 
nised that all forms of government have their special 
defects, and democratic or representative Parliamen- 
tary government is no exception. One of the chief 
defects of' the latter is that the men who gain the 
upper hand are too often the fluent or persuasive 
speakers or those who are, skilled in managing public 
assemblies and masters in oratory and debate. 

Hence, as Mr. F. S. Oliver points out in his very 
suggestive book, “ Ordeal by Battle,”^ in all countries 
where representative government prevails this type 
^ leader exercises a considerable and predominant 
influence on public affairs. But with the professional 
speaker and politician an over-great importance 
attaches generally to phrases and to words. Success 
with them depends very much on how a thing is 
put, and the form of expression often overrules ev(‘n 
the subject-matter itself. But the whole object of 
scientific work is the discovery of the truth, and not 
its obscuration. Therefore the ascertainment of fact 
or principle is in all this work of infinitely more value 
than the form of words in which it is expressed. 
Hence to the politician there is a certain uncongeniality 
about the scientific habit of mind, whilst the man 
of serious scientific training becomes at times im- 
patient of the methods of the party politician, which 
liave not facts at the back of them. 

Accordingly the principal idea which it is necessary 
to instil into the public mind and drive home by every 
means is that our chief concern should be to bring 
the scientific method to bear .upon all the affairs of the 
nation. 

The second equally, important truth is that the 
disinterested but systematic study of nature is of 
primary importance for national well-being. By dis- 
interested study we mean pure scientific research not 
undertaken mainly for commercial reasons. Pope, I 
think, tells us that, the proper study of mankind is 
; but an even inore important object of study for 
ni.,n is that of nature, and if we undertake that pro- 
perly all other things in the way of applications will 
be added unto us. The point to notice, however, is 
that it is not everyone who possesses the necessary 
turn of mind for scientific investigation. There is 
a mysterious aptitiide in some children for music, 
drawing, or other pursuits, and suitable training cul- 
tivates it. .It is the same with the ability to discover 
or invent Hence the, primary duty of the nation with 
regard to its childrcnj^is from the very earliest days 
to begin with them ;^e study of nature, not in the 
Impulsive form of leartiihg .thir\gs out of books, but 
by taking the child direct to the lap of Mother Nature 
and letting her teach, the lessons about flowers, 
animals, stars, and earth structure.' 

All this, of course, means expenditure, but the 
nation has to learn this hard ll(^S6n, that education 
of the right kind cannot be given without wise and 
large outlay, and that there is nothing so expensive 
cheap education. Another thing 
to be drilled into the public mind at all costs 
's that there are no short cuts to national elHKcncy 
pre-eminence. 

f oioment a deficiency is discovered, the tendency 
the public is to cry out for some quick remedy ; 
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but quick remedies are very often quack remedies 
at best. We require, therefore, in the first place an 
entirely altered attitude of mind on the part of our 
public men, statesmen, and, above all, editors and 
managers of great daily newspapers towards scientific 
work, research, and teaching. We want a far greater 
appreciation of its supreme importance and of the 
attention that should be given to the cultivation of it 
under the guidance of expert leaders. The small 
degree to which genuine scientific work is appreciated, 
contrasted with mere sensational announcements not 
based on genuine discoveries or inventions, is seen in 
the treatment of scientific work by the daily Press, 
which, after all, only reflects the attitude of mind of 
the general public. Compare, for instance, the atten- 
tion accorded before the war to politics, amusement, 
and fashion, and that accorded to accounts of scientific 
researches or lectures, in the principal daily papers. 
Worse still, some of them are apparently easily led 
to take up and boom perfectly unscientific but sensa- 
tional announcements. 

An illustration of this occurred not long ago in 
connection with a supposed great invention of a flying 
train. The scientific principle utilised was one dis- 
covered thirty years ago independently by Prof. Elihu 
Thomson and by me, and familiar for years to all 
electricians, viz. the repulsion exerted on electric con- 
ductors by a powerful alternating-current magnet. 
By this means the^ inventor proposed to raise a train 
off the rails and propel it, I think, at three hundred 
miles an hour. Every engineering student, how-ever, 
knows well that the resistance to the motion of a 
train at high speed is largely air resistance, and that 
this increases very rapidly with the speed. Hence 
even if there were no rail or axle friction at all, an 
economical limit to the velocity is^soon reached at 
which the cost of driving power becomes prohibitive. 

The inventor ignored this important fact, and for a 
week at least the utmost nonsense was written in 
daily papers by journalists whose only qualification 
for the task was an exuberance of language and 
metaphor combined with an utter ignorance of 
scientific facts. New inventions or suggestions require 
careful, sympathetic, yet critical treatment, but the 
public are misled when imagination is allowed to run 
riot too soon. Nevertheless, even great discoveries 
or inventions, such as the Rontgen rays or wireless 
telegraphy, have been received with scepticism and 
their utility denied at first, 

j The daily Press, which has such immense influence 

I on public opinion, should exercise wise p^uidaiice in 
these matters, aided by competent scientific opinion, 
yet with discrimination and care not to denounce 
novelty merely because it is new or strange! 

Turning to the applications of science in the war, 
we can mention four chief departments of it under 
the headings : chemical, mechanical, electrical, and 
physical, which cover .such appliances as high explo- 
sives, aeroplanes and dirigibles, submarines, wireless 
telegraphy, and range-finders. I shall not attempt to 
discuss the details of a fraction of all these applica- 
tions, but just touch briefly on two departments which 
happen to have occupied my own attention during the 
vacation, viz. rangje-finders and wireless telegraphy 
from aeroplanes. ' 

An extremely important matter in all war with pro- 
jectiles is to ascertain the exact distance of the objec- 
tive, whether it ^ be ship . or gun or building. The 
range of the projectile depends on the angle .of eleva- 
tion of the gun and the character of the ammunition 
gnd several other factors. 

The' proper setting of the gun can, of course, be 
determined by trial shots, but the larger the gun 
the more expensive this process, and the more neces- 
sary not to let the enemy know anything until a shot 
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or shell falls exactly where it can do most damage 
to him. 

Range-finders have for their object to determine 
this distance by some optical appliance. They are 
divided into two classes : first, prism or base range- 
finders, and, secondly, subtend range-finders. We can 
explain the principle of these by reference to our eyes 
and the method by which we roughly judge the dis- 
tance of an object. When we look at an object the 
optic axes of the eyes converge on it, and by long 
practice we are able to appreciate the inclination of 
the axes. The centres of the eyes are about 23 in. 
apart. Hence we have a very short-based isosceles 
triangle, but we are enabled by our muscular sense 
to give a rough guess as to the angles at the base 
and practically to infer something about the length 
of the triangle. Again, we do it in another way by 
estimating the relative sizes of the image of known 
objects, such as a man or house or other thing which 
is formed on the retina. Another thing which assists 
us is the amount of detail we sec in the object 
looked at. 

The range-finders used in war are only more exact 
applications of the same principles. One of the most 
accurate is that of Profs. Barr and Stroud. This is 
a base or prism range-finder. It consists of a tube 
varying from half a metre to two metres, about 6 ft. 
in length. At the ends of this tube are two totally 
reflecting prisms, which receive rays from the object 
and send them i)wn the tube. At each end of the 
tube is an object glass, which forms an image which 
is received on a peculiarly cut prism at the centre 
and by an eye-f>iece. The arrangement virtually forms 
a sort of double telescope corresponding to two eyes 
set 6 ft. apart. When the observer looks into the 
right eye-piece he sees a field of view which is divided 
into two parts, one produced by light coming into one 
object glass, and the other by that coming in at the 
other. If the object seen is a mast, say, of a ship, 
it appears broken in two parts. The observer can 
rectify or bring into agreement th(*sr two parts of 
the image by moving to or fro in the tube a thin 
prism. The position of this prism is read off on a 
scale seen with the left eye-piece. This scale .shows 
the distance in yards of the object. 

Thus on board our battleships a range-finder of this 
kind is placed in one of the fighting-tops on the masts, 
and the observer looking at a distant .ship can in a 
few seconds move the prism, adjust the two parts of 
the image to agreement, and read off the range. He 
then sends down the range by telephone to the gun- 
layers. Thus in the battle of the Dogger Bank, and 
in that of the Falkland Islands, firing by our battle- 
ships began at about 17,000 or 18,000 yards. The 
range-finder w'ould thus be continually sending down 
the ranges 20,000, 19,000, 18,000 yards, etc., and the 
gunners would keep the object vessel in .sight and 
fire when the command was given as the known 
range of hitting was reached. 

The .same principle is applied in a smaller instrument 
for military use, called the Marindin range-finder, 
invented by Major Marindin, only in the latter instru- 
ment the means adopted for bringing the two parts 
of the field of view or image into agreement are by 
a movement of one of the prisms. 

The Barr and Stroud range-finder is a very accurate 
instrument, and will determine ranges up to 20,000 
yards, or about 12 miles, with an accuracy of 50 to 
100 yards. 

In the next place there are range-finders called 
subtend range-finders, which depend on the meaimre- 
ment of the size of an image of a known object. 
When we look at an object either with the eye or 
with a telescope at different distances, it app^rs to 
be smaller the farther away we are from it. In 
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the case of the eye we have no means of measuring 
accurately this variation in size except by comparing 
the apparent size of the ^distant object with some 
near object the size of which is known. Hence judg- 
ing distance by the eye requires long training, as 
all sportsmen, sailors, and travellers know. 

Moreover, we ite apt to be deceived as to the ap- 
parent size. Ask anyone, for instance : How large 
appears the full moon? Many people would say. As 
large as a shilling — ^meaning that it has the same ap- 
parent angular magnitude as a shilling seen at 10 ins. 
or 1 ft., which is the usual distance we hold a book 
or paper when reading. 

But now, if you try the experiment, you will find 
that the full moon is covered by a very small pencil, 
like a pocket-book or dance-programme pencil, held at 
10 in. from the eye. In scientific language, the ap- 
parent size of the moon is about half a degree, which 
means that it is covered by an object i/ioth in. in 
diameter held i ft. from the eye. 

A man 6 ft. high would subtend the same angle at 
a distance of 720 ft. Hence you can tell the distance, 
of a man by ascertaining the distance at which ai> 
object of known size, say a pencil, must be held so 
as just to cover his height. An ordinary pencil i in. 
in diameter held horizontally at arm’s length (=2 ft.) 
would just cover a man 5 ft. 8 in. high at a distance 
of 544 ft., or 18 1 yd. The subtend range-finder works 
on the principle of measuring the angular magnitude 
of the object. One way of doing this is to place in * 
the focus of the eyepiece a plate of glass with divisions 
ruled on it with a diamond. If we know how many 
divisions are covered by an object of known height at 
a known distance, we can tell the distance of any other 
object of known height. 

It is very seldom, however, that we do know the 
exact height of the object, and, moreover, it is very 
difficult to count up accurately many very small 
divisions ruled on glass when the object seen is at 
all dark. 

During the vacation I have been turning attention 
to methods for overcoming some of these difficulties. 
As these inventions are being submitted to the Ministry 
of Munitions, 1 do not think it desirable to go into 
details as to the methods, but I will tell you the results. 

I have invented three forms of range-finder — one which 
is an improved subtend range-finder with which I can 
find tile distance of any object the dimensions of which 
are known, whether height or width, or any part of 
it. Also I have invented methods for using two such 
instruments to measure the distance of objects the< 
dimensions of which are not known. In the second 
place, I have invented a simple form of base range- 
finder which measures what is called in astronomy the 
parallax of any distant object, and hence determines 
its distance. In the third place,. I have devised a 
simple form of depression or elevation angle meter 
by means of which the height of any hill, and also 
the distance of any ol^ject from 'it, or from an elevated 
position, can be deteijqiined by an observer standing 
at the top of the hill',' ':<providedr%that he can also see 
two marks placed at thij &qse in line with the point 
of observation on the' ;hU}j;|ihd ‘at a known distance 
apart. These, ihstfurneht^^'^ffe./wmple and inexpensive 
to construct, and'jrivi an^jaccuracy of measurement 
quite sufficient to airect ri^:qr artillery fire or bomb 
throwing in trenches. One great advantage of my 
range-finder is that it can be used with a periscope 
from the bottom of a trench so that the observer new 
not be exposed at all, but can determine the distance 
of the enemy’s trench by observation on anv post of 
a wire entanglement or stick or rock or anytmng with 
a sharp outline. Another principle which may be 
applied in making a range-finder, which I have also 
done in my instruments, is to observe the variation in 
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the. size of an object as seen in a small telescope by 
moving away from it . a certain distance. Thus, 
suppose 'that a man was seen at a distance of 200 yd., 
or boo ft., then his apparent height would be covered 
by the width of a pencil held about 2 ft. from the 
eye. Suppose the observer were to approach to half 
that distance or move in 300 ft., then the apparent size 
of the man would be doubled. If, however, the man 
were a mile away, then moving towards him 100 yd. 
would only increase his apparent height by about 6 
per cent. Hence we can determine the distance of 
an object by finding out how much the apparent size 
is increased when we move in towards it 100 yd. or 
any assigned distance. 

Another marvellous application of science in war is 
that of wireless telegraphy in connection with aero- 
planes and airships as a means of scouting and rapid 
communication of intelligence. 

The difficulties connected with it arc, however, con- 
siderable, and it has greater limitations than the un- 
initiated would suppose. 

In the case of aeroplanes the first of these is the 
weight of the apparatus. The military aeroplane is 
already loaded to its fullest extent. In addition to the 
pilot and observer and the bomb ammunition, it carries 
in nearly all cases some gun equipment. Hence any 
wireless apparatus must be made as light and compact 
.as possible. A wireless transmitter of the so-callcd 
spark type involves thre<i elements : (i) some source 
of electromotive force such as a battery or dynamo, 
(ii) an induction coil or transformer for creating a high 
electric potential or pressure, and (iii) some form of 
condenser or Leyden jar which is charged and then 
discharged across a spark gap, thus creating rapid 
movements of electricity called electric oscillations. 
These oscillations are then caused to create others in 
a long wire called the aerial wire. 

In the case of aeroplanes and airships the source of 
electromotive force is generally a small dynamo or 
.'ilternalor, which is coupled to the engine?, and the 
voltage or pressure is raised to 30,000 volts or so by 
a small transformer scaled up in oil in a box. The 
condenst'r consists of metal plates sandwiched between 
sheets of glass or ebonite, and the spark balls between 
which the spark passes are also enclosed. I'he weight 
of the whole apparatus has to be kept below 100 lb., 
and such apparatus has been designed having a weight 
of not more than 30 lb. The French use a set weigh- 
ing about 70 lb. One of the difficulties is to dispose 
the aerial wire conveniently and safely. It is some- 
times made of aluminium and stretched on insulators 
carried by light supports on the wings, but the diffi- 
culty is to obtain in this way sufficient length. One 
plan adopted is to coil the wire on a reel, which the 
observer can uncoil and let it float out behind the 
aeroplane. 

The wire must be connected to the reel by a safety 
catch so' as to be released at pnee if it catches in trees 
or buildings. By this means an aerial wire of 100 ft. 
in length can be employed. The observer has near 
his h.ind a key by He controls the spark dis- 
charges and so sets the aerial wire ^oups 'bf 

electric oscillations , wl^h create electric waves in the 
asther, and signal the 'message in Morse code. 

In this manner there' }s not much difficulty in equip- 
pinrg aeroplanes with- transmitters which will send 
messages 30 miles or so tP a « corresponding earth 
station. 

These latter are the military portable motor-car or 
pack stations, the details of which were described in 
a lecture given here last year on “ Wireless Telegraphy 
in War,’* , ' 

The receiving arrangements used on aeroplanes 
comprise a head-te.]ephone which is worn by the ob- 
server associated with some simple form of detector 
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such as a carborundum crystal, aided by which the 
observer hears the signals sent to him in Morse code 
as long and short sounds in the telephone. 

The noise of the aeroplane engine and that of the 
rush of air renders this method of aural reception a 
matter of great difficulty, especially as the messages 
must be sent in secret code, and the observer must 
therefore hear every letter distinctly if the message 
is to be intelligible. Great efforts have been made to 
devise methods of reception which shall appeal to the 
eye by a visual signal rather than to the ear, but the 
exceedingly small electric currents set up in the aerial 
wire by the arriving waves make this a matter of 
extreme difficulty, and the problem has not yet been 
completely solved. There is then the difficulty caused 
by “jamming." if the signals from an aeroplane are 
picked up by a hostile station, this latter at once 
sends out powerful but unmeaning signals the object 
of which is to blur and drown out the reception or 
sending of signals by this aeroplane. Moreover, the 
sending of wireless signals by an aeroplane reveals 
its presence to hostile earth stations before it can be 
seen by the eye. 

Hence wireless telegraphy may be a means of reveal- 
ing the enemies* scouts, and it involves a certain kind 
of war in the ajther as well as war in the air. 

In the case of airships there are other difficulties as 
well, and it is interesting to note that there are special 
difficulties in connection with Zeppelins. These aerial 
monsters are, as everyone knows, constructed with a 
framework of aluminium, containing in its interior 
the eighteen or twenty balloons inflated with hydrogen. 
Now as we rise upwards in the air the electric potential 
increases rapidly, and if a conducting body at a height 
gives off water drops or products of combustion, it is 
rapidly brought to the potential of the air at the place 
where it is. In the case of Zc*ppelins this equalisation 
is no doubt brought about by the escape of products 
of combustion produced by the engines. When the 
conducting body is brought down suddenly to earth 
again, there may be a great difference of potential 
between it and the objects on the earth. If it is a 
good conductor, a spark may pass, and if it is, as in 
the case of a Zeppelin, a conducting body containing 
a highly inflammable gas, leakage of which cannot 
altogetlier be prevented, this spark may cause an ex- 
plosion and destruction of the airship. Again, the 
violent electric oscillations created in all metal objects 
near powerful radiotelegraphic apparatus may cause 
sparks to jump between metal parts, and hence may 
inflame a hydrogen leak. 

It has therefore bc'en recognised that there are 
special electrical difficulties in connection with the 
.working of wireless on rigid airships •with metal 
frames and also in connection with the use of spark 
apparatus. However carefully the actual working 
spark is enclosed there is always risk of induced 
sparks. 

There is room, therefore, yet for much research and 
experimenting in connection with the use of wireless 
telegraphy on aeroplanes and airships, and the prac- 
tical problems are by no means complct<ly solved. 

This leads to the consideration of the methods we 
have adopted for dealing with these and all other 
suggestions of the same kind of the nature of war 
inventions. 

The Royal Society appointed certain committees at 
an early stage in the war to deal with engineering 
or mechanical and with chemical inventions. These 
committees were constituted secret committees, and 
none of the fellows except the council and the smaK 
number of the appointed fellows were allowed even 
to know the names of the members. The ostensible 
reason for this unusual secrecy was that the com- 
mittees should not be inundated with correspondence 
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from eager inventors and that their work was con- 
fidential, but this argument is scarcely valid because 
the names of the members of other inventions com- 
mittees, such as those afterwards appointed by the 
Admiraltv and the Ministry of Munitions, were made 
public. The publication of the names of members in 
no way necessitates the publication of information as 
to their work. In the formation of such committees 
the important qualification should be not merely scien- 
tific or theoretical learning, but sufficient practical 
knowledge of the matters considered. 

The men whose opinions are valuable on war inven- 
tions are the men who have to use them, namely, 
experienced military and naval officers. Again, the 
value of an invention can usually only be estimated 
by a practical trial, and this means expenditure. It 
is an almost impossible matter to judge of an invention 
merely from a written description. An idea may be 
old or a method mav be familiar, and yet it may be 
carried out in detail in such a manner as to have 
great practical value under certain conditions. The 
ability to form a correct judgment of an engineering 
invention requires a very wide experience, since it is 
not easy to appreciate the good points or anticipate 
the defects of an invention or suggestion or idea which 
has not been put to the test of practice. Nevertheless, 
the experts appointed by the Ministry of Munitions arc 
doing valuable work in sifting out the useful ideas 
from the hundreds already submitted to them. 

It is beyond any doubt that this war is a war 
of engineers and chemists quite as much as of 
soldiers. 

The 42-cm. Krupp gun which smashed in a few 
days the fortifications of Li^ge, Namur, and Antwerp, 
which were confidently expected to hold out for 
months, is only a piece of heavy engineering. The 
complete gun weighs 87 tons, and the foundations or 
carriage 37 tons. Two hundred men are necessary to 
erect and work each gun, which requires twelve 
railway wagons for its transport and is com|X)sed of 
172 parts. It takes twenty-five to twenty-six hours to 
erect in place. The projectile or shell weighs 8 cwt., 
and is 5' 4* long and diameter. It is fired elec- 
trically from a distance of about a quarter of a mile, 
and each shot costs 550!. The range at which the 
Li6ge forts were destroyed was fourteen miles. The 
mere transport and erection of this gun, let alone its 
manufacture, demands engineering knowledge of a 
special kind. It is the same with smaller arms. The 
rifle, except as a support for a bayonet, has almost 
become obsolete in face of the machine gun. 

To win this war we have to achieve engineering 
feats. The mammoth howitzer, the great armoured 
triple-engined aeroplane, and the quick-firing machine j 
guns are all products of the engineer’s workshop, and 
the pivot round which all Germany’s maleficent power 
turns is Krupp’s works at Essen, and the chemical 
and ammunition factorie.s ip Westphalia. The knock- 
out Mow will be given at those points, and they must 
bo reached through the air if trench work proves too 
slow. 

But in addition to the concentration of engineer- 
ing knowledge and skill on the problems of the war, 
we have to think as well of what will come after. 
What is required is not merely opinions on inventions 
already made, but the proper organisation of inventiye 
power and scientific research to bring about new and 
useful results. This is only to be achieved by bring- 
ing to bear adequate combined inventive or scientific 
power on definite problems which are not too far 
Removed from practical possibilities. 

We have as yet made scarcely any progress in the 
creation of a disciplined army of scientific workers 
which shall embrace ‘all the abilities in the Empire. 
We are still in the stage which by comparison with 
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an army is that of a mob of civilians equipped for 
war with shot guns and sticks. 

One reason tor this, 1 think, is because our chief 
scientific body, the Royal Society, has not taken upon 
itself more the function of guiding and assisting the 
general direction of research and invention. 

The^ real function of the Royal Society should be to 
organise, direct, influence, assist, and promote scien- 
tific research, and to do it by an efficient organisation 
embracing the whole of its fellows. It represents, or 
should represent, the very best ability in all depart- 
ments of scientific knowledge, and it should be 
organised into grand committocs of subjects, 
as suggested by Prof. Armstrong, on one or 
more of which every fellow should have his place. 
The work of these grand committees should be to 
guide and instigate research in their own departments, 
to organise general discussions on leading questions 
in the nianner undertaken of late years by the British 
Association, and to help to direct towards common and 
important ends the powers of scientific investigation 
in our universities and colleges. 

The special and technical societies provide the facili- 
ties required for the reading of papers. A paper on 
physics, chemistry, or engineering as a rule receives 
better discussion and criticism if read at the Physical, 
Chemical, or Engineering Societies than at the Royal 
Society, and the discussion on a paper, if proper time 
and notice are given, is often quite as valuable as the 
paper itself. Although the individualistic method of 
research in which each scientific worker takes up 
whatever kind of research he pleases has produced 
good results in the past and is in agreement with our 
national characteristics, it is a serious question whether 
we shall not have to put limits to it in the future. 
The problems which await solution require in many 
cases combined or co-operative research. One of the 
most useful improvements in the proceedings of our 
learned societies would be the devotion of more time 
to well-organised and predetermined subjects of debate 
with the object of advancing knowledge at the boun- 
daries of cognate sciences. 

This applies to the purely scientific problems, as 
well as to the problems of industrial research. It 
must be remembered that, after this war is over, in a 
military sense we shall immediately commence another 
war of a different kind, in which the weapons will 
not be bullets and shells, but our national powers of 
invention, scientific research, commercial organisation, 
manufacturing capabilities, and education, and these 
will be pitted against those of a highly organised 
Germany determined to win back in commerce by 
any and every means, fair or foul, that which has been 
lost in war. 

That commercial and industrial war will be waged by 
our enemies with the same ruthlessness and neglect of 
all scruples as thei^ military operations. We have said 
good-bye now and forever .to those easy-going amateur 
British methods which, h^Yr held us in the past. What 
we require is to obtain ^ jMgher ^percentage efficienev 
in all our operations.; Wo |irj(*5tS attain larger and 
better results in fs^ucaho^^/^lshtific research, and 
Industrial work je output , in 

every way. 

We have been cl^lcals, optical instru- 

ments, and drugs from Austria, 
arc light carbons, elwitfwS«miery, and a hundred 
other things we have fid need to buy, and the reason 
is that we have been -shirking the effort and research 
necessary to make theni as cheaply or as well at home. 
But the England with a national debt of 2000-3000 
millions sterling will be a different kind of place to 
live in from the England of the year before last, and 
we shall have to adapt ourselves to the new conditions 
by new methods of work. 
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One of the most important of these, I venture to 
think, is the extension of co-operative research, both 
scientific and industrial. In the case of industrial 
work manufacturers are afraid of making their wants 
and difficulties known lest the mere statement of them 
should enable a British rival to find a solution and 
get ahead. It is necessary to appreciate, however, 
that rivalry between British manufacturers is . not 
nearly such a serious matter as the competition of 
Germany with all of them will become, and 
that British manufacturers will have to stand 
shoulder to shoulder to meet the common foe. 
German firms do not hesitate to pool their 
knowledge if it enables Germany to get ahead 
of other nations, and British trades will therefore have 
to meet this organisation by one of a similar kind. 
In the same manner I hav^ long been convinced that 
far greater advances might be made in purely scientific 
research in many departments of knowledge if we 
were to adopt more extensively the custom of associated 
work. I mean by this the formation of committees 
of workers, not too large for expeditious decisions, but 
charged with the duty of investigating certain formu- 
lated problems. It is in this respect that our learned 
societies might do so much more than they do. The 
proceedings of these societies are mostly a record of 
isolated, disconnected pieces of work of very different 
scientific value. But if properly organised discussion 
were brought to bear on the question, it would be 
possible to induce investigators of reputation and 
ability to associate themselves more in conjoint work 
to the great advantage of our common knowledge. 
The learned societies should therefore fulfil to the 
adult and experienced investigator the same function 
which the professor or teacher should fulfil to his 
research students, viz., supply them with suggestions 
for lines of research tqjr stimulate thought and inven- 
tion. 

It is quite certain that we shall have to organise in 
this way to a far higher degree than we have yet done 
what may be called the strategy of research, and that 
the learned societies should act in some capacity like 
the great general staff of an army towards the sub- 
ordinate generals and corps commanders. We require 
therefore to get on to the councils of our learned and 
technical societies and into their presidential chairs 
not merely men eminent for their private researches, 
but men of large ideas with organising abilities and 
inspirational power. If we do not do this, then, 
although by a lavish sacrifice of life and treasure we 
may win, as we af-e determined to do, in the military 
and naval operations, we shall in the long run be 
hopelessly defeated in that slower but none the less 
deadly scientific and commercial competition which 
will follow upon the cessation of actual hostilities. 

THE BRITISH ; ASSOCIA TION. 

; ^SEpTiON D. . 

Opening Address* E. k . Minchin, M.A., 

Hon. Ph.D., President of the Section. 

The ^ppiutiofi pf Jihe (TeK, 

I PROPOSE in thiii'AddFe^.toJileal with an aspect of 
cytology which appears to jpe.not to have received as 
yet the attention which it deserves, namely, the evolu- 
tion of the cell and of its complex organisation as 
revealed by the investigation oi cytologists. Up to 
the present time, the labour^ of professed cytologists 
have been directed almost entirely towards the study 
of the cell in its most perfect form as it occurs in the 

1 Abridged by the author. 
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Metazoa and the higher plants. Many cytologists 
appear, indeed, to regard the cell, as they know it 
in the Metazoa and Metaphyta, as the beginning of 
all things, the primordial unit in the evolution of 
living beings. For my part I would as soon postu- 
late the special creation of man as believe that the 
metazoan cell, with its elaborate organisation and its 
extraordinarily perfected method of nuclear division 
; by karyokinesis, represents the starting-point of the 
I evolution of life. So long, however, as the attention 
I of cytologists is confined to the study of the cells 
I building up the bodies of the higher animals and 
I plants, they are not brought face to face with the 
I stages of evolution of the cell, but are confronted 
' only with the cell as a finished and perfected product 
of evolution, that is to say, with cells which, althougli 
^ they may show infinite variation in subordinate points 
1 of structure and activity, are nevertheless so funda- 
i mentally of one type that their plan of structure and 
I mode of reproduction by division can be described in 
■ general terms once and for all in the first chapter of 
I a biological text-book or in the opening lecture of a 
I course of elementary biology. 

1 One of the most striking features of the general 
I trend of biological investigation during the last two 
decades has been the attention paid to the Protista, 

, that .vast assemblage of living beings invisible, with 
! few exceptions^ to the unassisted human vision, and 
. in some cases “minute beyond the range of the most 
powerful microscopes of to-day. The study of the 
Protista has yielded results of the utmost importance 
j for general scientific knowledge and theory. Tht? 

I morphological characteristic of the Protista, speaking 
1 generally, is th.at the body of the individual does not 
attain to a higher degree of organisation than that 
I of the single c(*ll. The exploitation, if I may use the 
term, of the Protista, though still in its initial stages, 

I has already shown that it is amongst these organisms 
I that we have to sock for the forms which indicate the 
evolution of the cell, both those lines of descent which 
lead on to the cell as seen in the Metazoa and Meta- 
phyta, as well as other lines leading in directions 
altogether divergent from the typical cell of the text- 
book. We find in the Protista every possible condi- 
I tion of structural differentiation and elaboration, from 
I cells as highly organised as those of Metazoa, or 
even in some cases much more so, back to types of 
structure to which the term cell can only be applied 
by stretching its meaning to the breaking-point. 

It is impos.sible any longer to regard the cell as 
seen in the Metazoa and as defined in the text-books 
as the starting-point of organic evolution. It must 
be recognised that this type of cell has a long history 
of evolution behind it, which must be traced out, so 
far as the data permit. The construction of phyto- 
genies and evoliil ionary scries is, of course, purely 
speculative, since these theories relate to events which 
have taken pla('e in a remote past, and wdiich can 
only be inferred dimly and vaguely from such frag- 
ments of wreckage as are to be found stranded on 
the sands of the time in which we live. All attempts, 
therefore, to trace the evolution of th^ Protista must 
be considered as purely tentative at present. If I 
venture upon any such attempt, it is to be regarded 
as indicating a firm belief on mv part that the evolu- 
tion of the cell has taken place amongst the Protista, 
and that its stages can be traced there, rather than as 
a dogmatic statement that the evolution has taken 
place in just the manner which seems to me most 
probable. 

Before, however, I can proceed to deal with my 
main subject, it is absolutely necessary that I shoum 
define clearly the sense in which I propose to use 
certain terms, more especially the words “cell,” 
“nucleus,” “chromatin,” “protoplasm,” and “cyto- 
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plasm.” Unless I do so, my position is certain to be 
misunderstood, as, indeed, it has been already by 
some of my critics. 

The term cell was applied originally to the proto* 
plasmic corpuscles building up the bodies of the 
Metazoa and Metaph]fta, each such corpuscle consist- 
ing of a minute individualised mass of the living sub- 
stance and containing a nucleus. Hence a complete 
cell is made up of two principal parts or regions, the 
nucleus and the remainder of the protoplasmic body, 
termed the cytoplasm. By some authors the term 
protoplasm is restricted to the cytoplasmic portion of 
the cell, and protoplasm is then contrasted with 
nucleus; but it is more convenient to consider the 
whole cell as composed of protoplasni divided into 
two regions, nucleus and cytoplasm. 

Wc come now to the consideration of the body 
termed the nucleus, which undoubtedly possesses an 
importance in the life and functions of the cell far 
greater than would be inferred from the name given 
to it. I have described in general terms the typical 
nucleus of the text-books, as found commonly in the 
cells that build up the bodies of ordinary animals 
and plants. The minutiae of the details of siruciure 
and arrangement of the constituent parts may vary 
infinitely, but the type remains fairly constant. 
When we come, however, to the nuclei of the Pcotista, 
such pronounced modifications and variations of the 
type are met with that a description in general terms 
is no longer possible. I will direct attention now only 
to one point. In the protist cell the chromatin is not 
necessarily confined to the nucleus, but may occur 
also as extranuclear grains and fragments, termed 
dhromidia, scattered through the protoplasmic body; 
and the chromatin may be found only in the chro- 
midial condition, a definite nucleus being temporarily 
or permanently absent. 

The essential part of the nucleus is the chromatin, 
and the other structural constituents of the nucleus, 
namely, membrane, framework, and plastin or 
nucleolar bodies, are to be regarded as accessory com- 
ponents built up round, or added to, the primary 
nuclear material, the chromatin. Even with regard 
to the nuclei of Metazoa it is maintained by Vejdovsky 
that at each cell-generation the entire nucleus of the 
daughter-cell is produced from the chromosomes alone 
of the mother-cell. The simplest body which can be 
recognised as a nucleus, distinct from the chromidia 
scattered without order or arrangement throughout 
the protoplasmic body, is a mass of chromatin or a 
clump of chromatin-grains supported on a framework 
and lodged in a special vacuole in the cytoplasm. 

This brings me to a point which I wish ^ to 
emphasise most strongly, namely, that the conception 
of a true ccll-nucleus is essentially a structural con- 
ception. A nucleus is not merely* an aggregation of 
chromatin; it is not simply a central core of some 
chemical substance or material differing in nature 
frohi the remainder of the protoplasm. The concepts 
“nucleus” and “chromatin” differ as do those of 
“table” and “wood.” Although chromatin is the 
one universal and necess.ary constituent entering into 
the composition of the cell-nucieus, a simple mass of 
chromatin is not a nucleus. A true nucleus^ is a cell- 
organ, of greater or less structural complexity, which 
has been elaborated progressively in the course of the 
evolution of the cell ; it is as much an organ of the 
cell as the brain is an organ of the human body. As 
a definite cell-organ, it performs in the life and 
economy of the cell definite functions. As an organ 
of the cell, however, it has no homologue or analogue 
In the body of the multicellular animals or plants; 
there is no organ of the human body, taken as a 
whole, similar or comparable to the nucleus of the 
cell. 
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The foregoing brief consideration of the nucleus 
leads me now to discuss in more detail the nature and 
properties of the essential nuclear substance, the so- 
called chromatin. To define, or characterise ade- 
quately, this substance is a difficult task. The name 
chromatin is derived from the fact that this substance 
has a peculiar affinity for certain dyes or stains, so 
that when a cell is treated with the appropriate colour- 
ing reagents — with so-called nuclear stains — the 
chromatin in the nucleus stands out sharply, by reason 
of being coloured in a* different manner from the rest 
of the cell. In consequence, the statement ^s fre- 
quently made, in a loose manner and without reflec- 
tion, that chromatin is recognised by its staining 
reactions, but in reality this is far from being true. 
When a preparation of an ordinary cell is made by 
the methods of technique commonly in use, the 
chromatin is recognised and identified by its position 
in a definite body with characteristic structure and 
relations to the cell as a whole, namely, the nucleus, 
and this i$ equally true whether the chromatin has 
been stained or not. Any so-called chromatin-stain 
colours many bodies which may occur in a cell besides 
the chromatin, and it may be necessary to try a great 
many diff(‘rcnt stains before a combination is fouml 
which will differentiate a given cytoplasmic enclosure 
from a true chromatin-grain by its colour-reactions. 
The so-called volutin-grains, for example, which are 
found commonly in the cytoplasm of many proti^ts, 
are identified by the fact that they have a stronger 
affinity for “chromatin-stains” than chromatin itself. 

What, then, is the true criterion of the chromatin- 
substance of living organisms? From the chemical 
point of view the essential substance of the cell- 
nucleus would appear to be characterised by a com- 
plexity of molecular structure far exceeding that of 
any other proteins, as well as by certain definite 
peculiarities. Especially chal^acteristic of chromatin 
is its richness in phosphorus-compounds, and it stands 
apart also from other cell-elements in its solvent re- 
actions, for example, resistance to peptic digestion. 
How far these features are common, however, to all 
samples of chromatin in all types x)f living organisms 
universally, cannot, I think, be stated definitely at 
present ; at any rate, it is not feasible for a cytologist 
of these days to identify a granule in a living 
organism or cell as chromatin solely by its chemical 
reactions, although it is quite possible that at some 
future time purely chemical tests will .be decisive upon 
this point — a consummation devoutly to be wished. 

The only criterion of chromatin that is convincing 
to the present-day biologist is the test of its behaviour, 
that is to say, its relations to the life, activity, and 
development of the organism. I may best express my 
meaning by an objective example. If I make a pre- 
paration of Arcella vulgaris by suitable methods, I 
see the two conspicuous nuclei and also a ring of 
granules lying in the cytoplasni, stained in the same 
manner as the chrgi^fln. of the nuclei. Arc these 
extranuclear granules to.'^%e fi^gqi^d also as chro- 
matin? Yes, mdst decidedly, hiany laborious 

and detailed investigations h4v4!|fshown that from this 
ring of granule3 in ‘ nuclei can arise, usually 

termed “secondary ’• nuclei .no other reason than 
that they arise, extranuclear chro- 
matin and the “primary” 

nuclei. The sed6M8i^< riudeHare, however, true 
nuclei in every re^bqi; -as shown by their structure, 
behaviour, . and relations to the life-history of the 
organism ; they may fuse as nuclei of gametes^ (pro- 
nuclei) in the sexual act, and they become, with or 
without such fusion, the primary rtuclei of future 
generations of Arcella; they then divide bv karyo- 
kinesis, when the organism- reproduces itself in the 
ordinary way by fission, and are replaced in their 
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turn by new secondary nuclei at certain crises in the 
life-history. In view of these facts, it can be asserted 
without hesitation that the ring of staining granules 
in Arcella is composed of, or at least contains, true 
chromatin-grains, extranuclear chromatin for which 
R. Hertwig s term chromidia is now used universally. 

Having now defined or explained, as well as I am 
able, the terms of which lam about to make use, 1 
return to my main theme, the cell and its evolution. 
To summarise the points already discussed, a typical 
cell is a mass of protoplasm diHercntiated into two 
principal parts or regions, the cytoplasm and the 
nucleus, or, it may be, two or more nuclei. The 
cytoplasm may or may not contain chromatin-grains 
in addition to other enclosures, and may possess cell- 
organs of various kinds. The nucleus, highly vari- 
able in minute structure, possesses one invariable con- 
stituent, the chromatin-material in the form of grains 
and masses of various sizes. 

The cell, therefore, in its complete and typical form, 
is an organism of very considerable complexity of 
structure and multiplicity of parts. The truth of this 
proposition is sufficiently obvious even from simple 
inspection of the structural details revealed by the 
microscope in colls in the so-called “resting condi- 
tion,” but still more so from a study of their activities 
and functions. The vital processes exhibited by the 
coll indicate a complexity of organisation and a 
minuteness in the details of its mechanism which 
transcend our comprehension and baffle the human 
imagination, to the same extent as do the immensities 
of the stellar universe. If such language seems 
hyperbolic, it is but necessary to reflect on some of 
the established discoveries of cytology, such as the 
extraordinary degree of complication attained in the 
|)rocess of division of the nucleus by karyokinesis, or 
the bewildering series of events that take place in the 
nuclei of germ-cells in the processes of maturation 
and fertilisation. Such examples of cell-activity give 
us, as it were, a glimpse into the workshop of life 
and teach us that the subtlety and intricacy of the 
cell-microcosm can scarcely be exaggerated. 

On the assumption that an organism so complex 
and potent was not created suddenly, perfect and com- 
plete as it stands, but arose, like all other organisms, 
by progressive evolution and elaboration of some 
simpler^ form and type of structure, it is legitimate 
to inquire which of the various parts of the cell are 
the older and more primitive and which are more 
recent^ acquisitions in the course of (wolution. The 
evolution of the cell may be discussed as a morpho- 
logical problem of the same order as that of the phylo- 
geny of any other, class or phylum of living beings, 
and by the same methods of inquiry. 

The problem of cell-evolution may be attacked, 
beginning with the consideration of the primary struc- 
tural differentiation of the typical cell, the distinction 
of nudeps, or rather chromatin^, and cytoplasm. 

Since no concrete foundation con be found for the 
view that cytoplq^m . apd cKrpmatin have a common 
origin in the evolutim of living things, we are 
brought back to the vljw.dlat oiie of, them must have 
preceded the other in phylbgeny. . 

For my part, I am .uneblp to accept any theory of 
the evolution of the ' barliesi^ tforms of • living beings 
which assumes the bxistei^e of ’forms of life com- 
posed entirely of cytoplasm .withp^t chromatin. All 
of modern investigation^ into . the structure, 
physiology,, and behaviour of cells, on the one hand, 
n ^ various types of organisms grouped under 
the Protista, on the other hand — the combined results, 
that IS to say, of cytology and protistology — appear 
In me to indicate that the chromatin-elements repre^ 
original living units or in- 
dividuals, and that the cytoplasm represents a secon- 
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I dary product. I will summarise briefly the grounds 
I that have led me to this conviction, and will attempt 
I to justify the faith that 1 hold; but first I wish to 
discuss briefly certain preliminary considerations 
which seem to me of great importance in this con- 
nection. 

It is common amongst biologists to speak of 
“living substance,” this phrase being preceded by 
either the definite or the in^finite article — by either 
j “the” or “a.” If we pause to consider the meaning 
of the phrase, it is to be presumed that those who 
! make use of it employ the term “ substance ” in the 
' usual sense to denote a form of matter to which some 
specific chemical significance can be attached, which 
could conceivably be defined more or less strictly by a 
chemist, perhaps even reduced to a chemical formula 
of some type. But the addition of the adjective 
“ living ” ni^gatives any such interpretation of the 
term “substance,” since it is the fundamental and 
essential property of any living being that the 
material of which it is composed is in a state of 
continual molecular change and that its component 
substance or substances are inconstant in molecular 
constitution from moment to moment. When the 
body of a living organism has passed into a state of 
fixity of substance, it has ceased, temporarily or per- 
manently, to behave as a living body; its fires are 
banked or extinguished. The phrase “ living sub- 
stance” savoursr therefore, of a coniradictio in ad- 
jecto] if it is “living” it cannot be a “substance,” 
and if it is a “substance” it cannot be “living,” 

As a matter of fact, the biologist, when dealing 
with purely biological problems, knows nothing of 
a living substance or substances; he is confronted 
solely by living individuals, which constitute his 
primary conceptions, and the terms “life” and 
“living substance” are pure abstractions. Every 
living being presents itself to us as a sharply limitea 
individual, distinct from other individuals and con- 
stituting what may be termed briefly a microcosmic 
unit, inasmuch as it is a unity which is far from 
being uniform in substance or homogeneous in com- 
position, but which, on the contrary, is characterised 
by being made uj) of an almost infinite multiplicity 
of heterogeneous and mutually interacting parts. 
We recognise further that these living individuals 
possess invariably specific characteristics; two given 
living individuals may be so much alike that we 
regard them as of the same kind or “species,” or 
they may differ so sharply that we arc forced to dis- 
tinguish between them specifically. Living beings 
are as much characterised by this peculiarity of 
specific individuality as by any other property or 
faculty which can be staled to be an attribute of life 
in general, and this is true equally of the simplest 
or the most complex organisms ; at least wc know 
of no form of life, however simple or minute, in 
which the comoined features of individuality and 
specificity a^^ not exhibited to the fullest extent. 

The essential and distinctive characteristic of a 
living body of any kind whatsoever is that it ex- 
hibits w^hile it lives permanence and continuity of in- 
dividuality or personality, as manifested in specific 
behaviour, combined with incessant change and 
lability of sub.stance ; and further, that in reproducing 
its kind, it transmits its specific characteristics, with, 
however, that tendency to variability which permits 
of progressive adaptation and gradual evolutionary 
change. It is the distinctively vital property of 
specific individuality combined with “ stuff-change ” 
(if I may be allowed to paraphrase a Teutonic idiom) 
which marks the dividing line between biochemistry 
and biology. The former science deals with sub. 
stances which can be separated from living bodies, 
and for the chemist specific properties are associated 
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with fixity of substance; but the material with which 
the biologist is occupied consists of innumerable living 
unit-individuals exhibiting specific characteristics 
without fixity of substance. There is no reason 
to suppose that the properties of a given chemical 
substance vary in the slightest dep^ree in space or 
time; but variability and adaptability are character- 
istic features of all living beings. The biochemist 
renders inestimable sei^ices in elucidating the 
physico-chemical mechanisms of living organisms; 
but the problem of individuality and specific be- 
haviour, as manifested by living things, is beyond 
the scope of his science, at least at present. Such 
problems are essentially of distinctively vital nature, 
and their treatment cannot be brought satisfactorily 
into relation at the present time with the physico- 
chemical interactions of the substances composing the 
living body. It may be that this is but a temporary 
limitation of human knowledge prevailing in a certain 
historical opoch, and that in the future the chemist 
will be able to correlate the individuality of living 
beinga^ with their chemico-physical properties, and so 
explain to us how living beings first came into exist- 
ence; how, that is to say, a combination of chemical 
substances, each owing its characteristic properties 
to a definite molecular composition, can produce a 
living individual in which specific peculiarities are 
associated with matter in a state of flux. But it is 
altogether outside the scope and aim of this address 
to discuss whether the boundary between biochemistry 
and biology can be bridged over, and if so, in what 
way. I merely wish to emphasise strongly that if 
a biologist wishes to deal with a purely biological 
problem, such as evolution or heredity, for example, 
in a concrete and objective manner, he must do so 
in terms of living specific individual units. It is for 
that reason that I shall speak, not of the chromatin- 
substance, but of chromatinic elements, particles or 
units, and I hope that I shall make clear the import- 
ance of this distinction. 

To return now to our chromatin ; I regard the 
chromatinic elements as being those constituents 
which are of primary importance in the life and 
evolution of living organisms mainly for the follow- 
ing reasons : the experimental evidence of the pre- 
ponderating physiological rdle played by the nucleus 
in the life of the cell; the extraordinary individual- 
isation of the chromatin-particles seen universally in 
living organisms, and manifested to a degree which 
raises the chromatinic units to the rank of living in- 
dividuals exhibiting specific behaviour, rather than 
that of mere substances responsible for certain 
chemico-physical reactions in the life of the organism ; 
and last, but^by no means least, the permanence and, 
if I may use the term, the immortality of the chro- 
matinic particles in the life-cycle of organisms gener- 
ally. I will now deal with these points in order. 

The results obtained by physiological experiments 
with regard to the functions of the nuclear and cyto- 
plasmic constituents of the cell arc now well known 
and are cited in all the text-books. It is not neces- 
sary, therefore, that I should discuss them in detail. 
I content myself with quoting a competent and im- 
partial summary of the results obtained : — 

“.A fragment of a cell deprived of its nucleus may 
live for a considerable time and manifest the power 
of co-ordinated movements without perceptible im- 
pairment. Such a mass of protoplasm is, however, 
devoid of the powers of assimilation, growth, and 
repair, and sooner or later dies. In other words, 
. those functions that involve destructive metabolism 
may continue for a time in the absence of the nucleu.s; 
those that involve constructive metabolism cease with 
its removal. There is, therefore, strong reason to 

NO. 2398, VOt. 96] 


believe that the nucleus plays an essential part in the 
constructive metabolism of th^ ceil, and through this 
is especially concerned with the formative processes 
involved in growth and development. For these and 
many other reasons • . . the nucleus is generally 
regarded as a controlling centre of cell-activity, and 
hence a primary factor in growth, development, and 
the transmission of specific qualities from cell to cell, 
and so from one generation to another.^ 

I have mentioned already in my introductor}^ re- 
marks that tho only trustworthy test of chromatin is 
its behaviour, and the whole of modern cytological in- 
vestigation bears witness to the fact that the chro- 
matinic particles exhibit the characteristic property 
of living things generally, namely, individualisation 
combined with specific behaviour. In every cell- 
generation in the bodies of ordinar}^ animals and plants 
the chromatin-elements make their appearance in the 
form of a group of chromosomes, not only constant in 
number for each species, but often exhibiting such 
definite ch^acteri sties of size and form, that par- 
ticular, inoividual chromosomes can be recognised 
and identified in each group throughout the whole 
life-cycle. Each chromosome is to be regarded as 
an aggregate composed of a series of minute chro- 
matinic granules or chromioles, a point which I shall 
discuss further presently. 

Even more remarkable than the relation of the 
chromosomes to cell-reproduction is their behaviour 
in relation to sexual phenomena. In the life-cycles 
of Metazoa tho sexual act consists of the fusion of 
male and female pronuclei, each containing a definite 
and specific number of chromosomes, the same 
number usually, though not always, in each pro- 
nucleus. It has been established in many cases, and 
it is perhaps universally true, that in the act of 
fertilisation the male and female chromosomes remain 
perfectly distinct and separate in the synkaryon or 
nucleus formed by the union of the two pronuclei, 
and, moreover, that they continue to maintain and 
to propagate their distinct individuality in every sub- 
sequent cell-gcncration of the multicellular organism 
produced as a result of the sexual act. In this way, 
every cell of the body contains in its nucleus distinct 
chromatinic elements which are derived from both 
male and female parents and which maintain unim- 
paired their distinct and specific individuality through 
the entire lifc-cycle. This distinctness is apparent at 
least in the germ-cell-cycle of the organism, but may 
be obscured by secondary changes in the nuclei of the 
specialised tissue-cells. 

Only in the very last stage of the life-cycle do the 
group of male and female chromosomes modify their 
behaviour in a most striking manner. In the final 
generation of oogonia or spermatogonia, from which 
arise the oocytes and spermatocytes which in their 
turn produce the gamete-cells, it is pbserved that the 
male and female chromosomes mak^ a last appearance 
in their full number, a'n'lCthen fuse ln pairs, so as to 
reduce the numbejp. , of; chromosomes ,to half that 
previously present. 

As Vejdov^y .has out, there can be no more 

striking evidence of the. ! Sjf^ci^c individuality of the 
chromosomes than them, fpstoh , or copulation' in rela- 
tion to the sej^uafactf . other constant 

element or coiistit{tentr,*Oi^:Uvit]|g exhibiting 
to anything ifke the the essentially vita! 

characteristics of individuality manifested , in specific 
behaviour? If there is, it remains to be discovered. . 

I come now to the question of the permanence and 
immortality, in the biological sen.se of the word, of 
the chromatinic particles, which may be summarily 
stated as follows : the chromatinic particles are the only 

2 E. B. WiUon, “ The Cell," lecond ediiion, X9rf, pp. 30, 31. 
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constituents of the cell which maintain persistently 
and uninterruptedly their existence throughout the 
whole life-cycle of living organisms universally. 

I hope 1 shall not be misunderstood when 1 enun. 
ciate this apparently sweeping and breathless generali- 
sation. 1 am perfectly aware that in the life-cycle of 
any given species of organism there may be many 
cell-constituents besides the chromatin-particles that 
are propagated continuously through the whole life- 
cycle; but cell-elements which appear as constant 
parts of the organisation of the cell throughout the life- 
cycle in one type of organism may be wanting alto- 
gether in other types. With the exception of the 
chromatin-particles there is no ccll-constituent that can 
be claimed to persist throughout the life-cycles of or- 
ganisms universally. It may be that this is only the 
result of our incomplete knowledge at the present 
time. I am prepared, however, to challenge anyone 
to name or to discover any cell-constituent, other than 
the chromatin ic particles, which are present through- 
out the life-cycle, not merely of some ^particular 
organism, but of organisms universally. 

To recapitulate my argument in the briefest form ; 
the chromatinic constituents of the cell contrast with 
all the other constituents in at least three points : 
physiological predominance, especially in constructive 
metabolism ; specific individualisation ; and perma- 
nence in the sense of potential biological immortality. 
Any of these three points, taken by itself, is sufficient 
to confer a peculiar distinction, to say the least, on 
the chromatin-Do dies ; but taken in combination they 
appear to me to furnish overwhelming evidence for 
regarding the chromatin-elements as the primary and 
essential constituents of living organisms, and as 
representing that part of a living body of any kind 
which can be followed by the imagination, in the 
reverse direction of the propagative series, back to the 
very starting-point of the evolution of living beings. 

In the attempt to form an idea as to what the 
earliest type of living being was like, in the first place, 
and as to how the earliest steps in its evolution and 
differentiation came about, in the second place, we 
have^ to exercise the constructive faculty of the 
imagination guided by such few data as we possess. 
It is not to be expected, therefore, that agreement 
can be hoped for in such speculations ; it would indeed 
be very undesirable, in the interests of science, that 
there should be no conflict of opinion in theories 
which, by their very nature, are beyond any possi- 
bility of direct verification at the present time. The 
views put forward by any man do but represent the 
visions conjured up by his imagination, based ufK)n 
the slender foundation of his personal knowledge, 
more or less limited, or intuition, more or less falla- 
cious, of an infinite world of natural, phenomena. 
Consequently such views may be expected to diverge 
as widely as do temperaments. If, therefore, I venture 
upon such speculations, I do so with a sense of per- 
sonal responsibility and as ort^ wishing to stimulate 
discussion rather than to lay down dogma. 

To me, therefore, the. train of argument that I have 
set forth with regard t6 the nature ^of the chromatinic 
constituents of living organisrhs appears to lead to the 
conclusion that the earliost living beings were minute, 
possibly ullramicroscopic particles which were of the 
nature of chromatin. How. far the ' application of the 
tf chroniatin to the hypotheticftl primbrdial form of 
life is justified from the point of view of substance, 
that is to say in a biochemical sense, must be left 
uncertain. In using the term chromatin I must be 
understood to do so in a strictly biological sense, 
meaning thereby that these earliest living things were 
biological units or individuals which were the ances- 
in a continuous jpropagative series, of the 
chromatinic grains and particles known to us at the 
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present day as universally-occurrinp^ constituents of 
living organisms. Such a conception postulates no 
fixity of chemical nature; on the contrary, it implies 
that as substance the primitive chromatin was highly 
inconstant, infinitely variable, and capable of specific 
differentiation in many divergent directions. 

For these hypothetical primitive organisms wc 
may use Mereschkowsky’s term biococci. They must 
have been free-living organisms capable of building 
up their living bodies by synthesis of simple chemical 
compounds. Wc have as yet no evidence of the exist- 
ence of biococci at the present time as free-living or- 
ganisms; the nearest approach to any such type of 
living being seems to be furnished by the organisms 
known collectively as Chlamydozoa, which up to the 
present have been found to occur only as pathogenic 
parasites. In view, however, of the minuteness and 
invisibility of these organisms, it is clear that they 
could attract attention only by the effects they produce 
in their environments. Consequently the human mind 
is most likely to become aware in the first instance 
of those forms which are the cause ofw disturbance in 
the human body. If free-living forms of biococci exist, 
as is very possible and even probable, it is evident that 
very delicate and accurate methods of investigation 
would be required to detect their presence* 

If it be permissible to draw conclusions with regard 
to the nature of the hypothetical biococci from the 
somewhat dubious, but concrete, data furnished by 
the Chlamydozoa, the following tentative statements 
may be postulated concerning them. They were (or arc) 
minute organisms, each a speck or globule of a sub- 
stance similar in its reactions to chromatin. Their 
substance could be described as homogeneous with 
greater approach to accuracy than in the case of any 
other living org.mism, but it is clear that no living 
body that is carrying on constructive and destructive 
metabolism could remain for a moment perfectly homo- 
geneous or constant in chemical composition. Their 
bodies were not limited by a rigid envelope or capsule. 
Reproduction was effected by bina^-y fission,, the body 
dividing into two with a dumb^ll-shap^ figure. 
Their mode of life was vegetative — that is to say, 
they reacted upon their environmental medium by 
means of ferments secreted by their own body- 
substance. The earliest forms must have possessed 
the power of building up their protein-molecules from 
the simplest inorganic compounds ; but different types 
of biococci, characterised each by specific reactions and 
idiosyncrasies, must have become differentiated very 
rapidly in the process of evolution and adaptation to 
divergent conditions of life. 

Consideration of the existing types and forms of 
living organisms shows that from the primitive bio- 
coccal type the evolution of living things must have 
diverged in at least two principal directions. Two 
new types of organisms arose, one of which continued 
to specialise further in the vegetative mode of life, 
in all its innumerable variations, characteristic of the 
biococci, while the other type developed an entirely 
new habit of life — namely, a predatory existence. I 
will consider these two types separately. 

(1) In the vegetative type the first step was that 
the body became surrounded by a rigid envelope. 
Thus came into existence the bacterial type cf 
organism, the simplest form of which would be a 
Micrococcus, a minute globule of chromatin sur- 
rounded by a firm envelope. From this familiar type 
an infinity of forms arise by processes of divergent 
evolution and adaptation. I will not attempt, how- 
ever, to follow up the evolution of the bacterial type 
further, or to discuss what other types of living 
organisms may be affiliated with it, as I have no 
claims to an expert knowledge of these organisms. 

( 2 ) In the evolution from the biococcus of the pre- 
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datory type of organism, the data at our disposal 
appear to me to indicate very clearly the nature of 
the changes that took place, as well as the final result 
of these changes, but. leave us in the dark with regard 
to some of the actual details of the process. The 
chief event was the formation, round the biococci, 
of an enveloping matrix of protoplasm for which the 
term periplasm (Lankester) is most suitable. The 
periplasm was an extension of the living substance 
which was distinct in its constitution and properties 
from the original chroniatinic substance of the bio- 
coccus. The newly formed matrix was probably from 
the first a semi-fluid substance of alveolar structure 
and possessed two important capabilities as the result 
of its physical structure; it could perform streaming 
movements of various kinds, more especially .amoeboid 
movement ; and it was able to form vacuoles in- 
ternally. The final result of these changes was a 
new type of organism which, compared with the 
original biococci, was of considerable size, and con- 
sisted of a droplet of alveolar, amoeboid periplasm in 
which were inmedded a number of biococci. Whether 
this periplasm made its first appearance around single 
individual biococci, or whether it was from the first 
associated with the formation of zoogloea-like colonies 
of biococci, must be left an open question. 

Thus arose in the beginning the brand of Cain, the 
prototype of the animal — that is to say, a class of 
organism which was no longer able to build up its 
substance from inorganic materials in the former 
peaceful manner, but which nourished it.sclf by cap- 
turing, devouring, and digesting other living 
organisms. The streaming movements of the peri- 
plasm enabled it to flow round and engulph other 
creatures; the vacuole-formation in the periplasm 
enabled it to dig4»st and .absorb the substance of its 
prey by the help of ferments secreted by the biococci. 
By nu?ans of these ferments the ingested organisms 
were killed and utilised as food, their substance being 
first broken down into simpler chemical constituents 
and then built up again into the protein-substances 
composing the body of the captor. 

A stage of evolution is now reached which I pro- 
pose to call the pseudo-moneral or cytodal stage, since 
the place of the.se organisms in the general evolution 
of life corresponds very nearly to Haeckel’s conception 
of the Moncra as a stage in the evolution of 
organisms, though not at all to his notions with 
regard to their composition and structure. The bodies 
of these organisms did not consist of a homogeneous 
albuminous “pla.s.son,” but of a periplasm correspond- 
ing (o the cytoplasm of the cell, containing a number 
of biococci or chromatin-grains. In the life-cycles of 
Protozoa, especially of Rhizopods, it is not at .all 
infrequent to find developmental phases which repro- 
duce exactly the picture of the pseudo-moner.al stage 
of evolution, phases in which the nucleus or nuclei 
have disappeared, having broken up into a number of 
chromatin-grains or chromidia scattered through the 
cytopla.sm. 

The next stage in evolution was the organisation 
of the chromatin-grains (bioroeci) into a definite cell- 
nucleus. This is a process which can be observed 
actually taking place in many Protozoa in which 
“secondary” nuclei arise from chromidia. With the 
formation of the nucleus the cytode or pseudo-moneral 
stage has become a true coll of the simplest type, 
for which I propose the term protocyte. It is now 
the starting-point of an infinite series of further com- 
plications and elaborations in many directions. With 
all the diverse modifications of the cell the nucleus 
remains comparatively uniform. It may, indeed, vary 
infinitely in details of structure, but in principle it 
remains a concentration or aggregation of numerous 
grains of chromatin supported on some sort of frame- 
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work over which the grains arc scattered or clumped 
in various ways, supplemented usually by plastin or 
nucleolar substance either *as a cementing ground- 
substance or as discrete grains, and the whole marked 
ofl sharply from the surrounding cytoplasm, with cr 
without a definite limiting membrane. There Is 
I however, one point in which the nucleus exhibits a 
! progressive evolution of the most important kind. 

1 refer to the gradual elaboration and perfection of 
the reproductive mechanism, the process w^hereby, 
when the cell reproduces itself by fission, the chro- 
matin-elements are distributed between the two 
daughter-cells. 

The chromatin-constituents of the cell are regarded, 
on the view maintained here, as a number of minute 
granules, each representing a primitive independent 
living individual or biococcus. To each such granule 
must be attributed the fundamental properties of 
living organisms in general; in the first place meta- 
bolism, expressed in continual molecular change, in 
assimilatiqp and in growth, with consequent repro- 
duction; in the second place specific individuality. 
As the result of the first of these properties the chro- 
matin-granules, often perhaps ultra-microscopic, may 
be larger or smaller at different times, and they 
multiply by dividing each into two daughter-granules. 
.Vs a result of the second property, chromatin-granules 
! in one and the same cell ma3r exhibit qualitative dif- 
j feronces and may diverge widely from one^ another 
in their reactions and effects on the vital activities of 
the cell. The chromatin-granules may be either in 
the form of scattered chromidia or lodged in a definite 
nucleus. When in the former condition, 1 have pro- 
posed the term chromidiosomc for the ultimate chro- 
matinic individual unit ; on the other hand, the term 
chromiole is commonly in use for the minute 
chromatin-grains of the nucleus. 

In the phase of evolution that 1 have termed the 
pseudomoneral or cytodal phase, in which the 
organism was a droplet of periplasm containing 
scattered biococci or chromidiosomes, metabolism 
would result in an increase in the size of the cytode- 
body as a whole, accompanied by multiplication of 
the chromidiosomes. Individualisation of the cytodes 
would tend to the acquisition of a specific size — that 
is to say, to a limitation of the growth — with the 
result that when certain maximum dimensions were 
attained the whole cytode would divide into two or 
more smaller masses amongst which the chromidio- 
I somes would be partitioned. 

In the next stage of evolution, the protocyte with 
a definite nucleus, it is highly probable that at each 
division of the cell-body, whether into two or more 
parts, the primitive method of division of the nucleus 
was that which I have termed elsewhere “chromidial 
fragmentation”; that is to say, the nucleus broke 
up and became resolved into a clump of chromidio- 
somes, which separated into daughter-clumps from 
which the daughter-nudei were' reconstituted. In- 
stances of nuclear dfyisions by. chromidial fragmenta- 
tion are of common occurrence among the Protozoa, 
and represent probably the most primitive and direct 
mode of nuclear' division. ^ 

It is clear, however* that if the chromatin-grains 
are to be credited with specific individuality and 
qualitative ^differences" amongst themselves, this 
method of, nti'cld'ap^' division presents grave imperfec- 
tions and disadvantage, since even the quantitative 
partition of the chromatin is inexact, while the quali- 
tative partition is entirely fortuitou.s. 

I It is not surprising, therefore, to find that the 
process of nuclear division undergoes a progressive 
elaboration of mechanism which has the result of 
ensuring that the twin sister-granules of chromatin 
produced by division of a single granule shall be 
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distributed between the two daughter-cells, so that 
for every chromatin-grain obtained by one daughter- 
cell an exact counterpart is obtained by the other; 
in other words, of ensuring an exact qualitative, as 
well as quantitative, partition of Hhe chromatin- 
particles. In its perfect form this type of nuclear 
division is knowtf as karyokinesis or mitosis, and ail 
stages in its progressive development arc to be found 
in the Protozoa. 

In the evolution of nuclear division by karyokinesis 
two distinct processes are being developed and per- 
fected in a parallel manner, but more or less inde- 
pendently ; first, the method of the partition and dis- 
tribution of the chromatin-grains between the two 
daughter-nuclei; secondly, the mechanism whereby 
the actual division of the nucleus and the separation 
of the two daughter-nuclei are effected in the cell- 
division. I have dealt elsewhere with the evolution 
of the mechanism of karyokinesis as exemplified by 
the numerous and varied types of the process found 
amongst the Protozoa, and I need not discuss the 
►matter further here, but the behaviour of the chro- 
matin-grains may be dealt with briefly. The main 
feature in the process of the exact quantitative and 
qualitative distribution of the daughter-chromatin 
b.'tween the daughter-nuclei is the aggregation of the 
c hromatin-grains or chromioles into definite, highly 
individualised structures known as chromosomes. In 
the most perfected forms of the process of chromo- 
some-formation the chromioles become united into a 
linear series termed by Vejdovsky a chromoncme, 
which is supported upon a non-chromatin ic basis or 
axis. 

The actual division of the chromatin takes place 
by the longitudinal splitting of the chromoneme — in 
other words, by simultaneous division into two of 
each of the chromioles of which the thread is com- 
posed. In this way every chromiole which was con- 
tained in the original chromoncme is represented by 
a daughtcr-chromiole in each of the two daughter- 
chromonomes. It follows that the familiar process 
of the splitting of the chromosomes in karyokinesis 
is a mei'hanism which brings about in the most 
simple, sure and direct manner an exact quantitative 
and qualitative partition of the chromatin-grains 
between the two daughter-nuclei. 

The chromatin-cjTle of a cell in which the process 
of division by karyokinesis takes place in its most 
porfectly developed form, may, therefore, be con- 
t^eived as follows. The nucleus in its resting state 
contains a definite number of companies or brigades 
of chromatinic units (chromioles), each brigade spread 
over a certain extent of the nuclear framework form- 
ing a karyomcrc. As a preparation to division each 
separate brigade of chromioles falls into line as the 
chromoneme, forming with its supporting substance 
the chromosome; there are formed, therefore, just so 
many chromosomes as there were karyomcrcs in the 
nucleus. In this disciplined^ and orderly array each 
chromiole undergoes its. division into two daughter- 
chromioles, so that each file or chromonemo of chro- 
mioles splits into two files. At the recoil stitution of 
the daughter-nuclei each daughter-chromosome • gives 
rise to a karyomere again, the chromioles falling out 
of the ranks and disposing themselyes in an appar- 
ently irregular manner on the newly, built framework 
of the daughter-nucleus to constitute their . „o>vn par- 
ticular karyomere. Thus karyokinesis differs only 
from the most primitive method of division by chro- 
midial fragmentation in that what was originally a 
haphazard method of distribution has become a dis- 
ciplined. and orderly manoeuvre, performed with the 
precision of the parade-ground, but in .a space far 
less than that of a nutshell. 
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In the nuclear division of Protozoa, without going 
into detail, it may be stated broadly that all stages 
are to be found of the gradual evolution of the tac- 
tical problem which constitutes karyokinesis. 

I have dealt briefly with the problem of the evolu- 
tion of karyokinesis because the process of nuclear 
division is, in my opinion, of enormous importance 
in the general evolution of living organisms. I 
have expressed elsewhere the opinion that the very 
existence of multicellular organisms composed of 
deflnite tissues is impossible until the process of 
karyokinesis has been established and perfected. For 
tissue-formation it is essential that all the cells which 
build up any given tissue should be similar, practically 
to the point of identity, in their qualities; and if it 
is the chromatin-elements of the cell which determine 
its qualities and behaviour, then the exact qualitative 
division of the chromatin, as effected in karyokinesis, 
is indispensable as a preliminary to the production of 
identically similar daughtcr-cclls by division of a 
parent-cell. H(‘ncc it becomes intelligible why, 
amongst Metazoa, we find the occurrence of nuclear 
division by karyokinesis in its most perfect form to 
be the rule, and “direct” division of the nucleus to 
be the rare exception, while, on the other hand, in 
the Protista, and especially in the Protozoa, we find 
every possible stage in the gradual evolution of the 
exact partition of the chromatin in the process of 
nuclear division, ^rom chromidial fragmentation or 
the most typical a mitosis up to processes of karyo- 
kinesis as perfect as those of the Metazoa. 

I have confined my.self to the evolution of the cell 
as this organism is seen in its typical form in the 
bodies of the multicellular organisms, starting from 
the simplest conceivable type of living being, so far 
as present knowledge enables us to conceive it. But 
there is not the .slightest reason to suppose that the 
evolution of the Protista took place only in the direc- 
tion of the typical coll of the cytologist. Besides the 
main current leading up to the typical cell, there were 
certainly other currents tending in other directions 
and leading to types of structure very unlike the cells 
composing the bodies of multicellular organisms. 

In this address I have set forth my conceptions of 
the nature of the simplest forms of life and of the 
course taken by the earliest stages of evolution, 
striving all through to treaf the problem from a 
strictly objective point of view, and avoiding as far as 
possible the purely speculative and metaphysical ques- 
tions which beset like pitfaffs the path of those who 
attack the problem of life and vitalism. I have, 
therefore, refrained as far as possible from discussing 
such indefinable abstractions as “living substance” 
or “life,” phrases to which no clear mcankig can be 
attached. 

How far my personal ideas may correspond to 
objective truth I, could not, of course, pretend to 
judge. If T might be permitted to attempt an 

impartial criticism of my own scheme, I think it 
might be claimed that the various forms and types 
of organisms in my evolutionary series, namely, the 
simple cell or protocyte, the cytode or pseudombncral 
stage, the micrococcus, even the biococcus, are 
founded on concrete evidence, and can be regarded as 
types actually existent in the present or past. On 
the other hand, the v 6 ]e assigned by me to each type 
in the pageant of evolution is naturally open to dis- 
oule. For example, I agree with those who derive the 
bacteria as primitive, truly non-cellular organisms, 
directly from the biococcus through an ancestral 
. form, and not at all with those w-ho would regard the 
bacteria as degenerate or highly specialised cells. 
But the crux of my scheme is the homology postulated 
between the biococcus and the chromatinic particle 
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— chromidiosome or chromiole — of true cells. ^ In sup- 
port of this view, of which I am not the originator, 
1 have set forth the reasons which have convinced 
me that the extraordina^ powers and activities ex- 
hibited by the chromatin in ordinary cells are such as 
can only be explained on the hypothesis that the ulti- 
mate chromatinic units are to be regarded as inde- 
pendent living beings, as much so as the cells com- 
posing the bodies of multicellular organisms ; and, so 
far as I am concerned, I must leave the matter to 
the judgment of my fellow-biologists. 

1 may point out, in conclusion, that general dis- 
cussions of this kind may be useful in other ways 
than as attempts to discover truth or as a striving 
towards a verity which is indefinable and perhaps un- 
attciinablc. Even if my scheme of evolution be but a 
midsummer night’s fantasy, I claim for it that it 
co-ordinates a number of isolated and scattered pheno- 
mena into an orderly and, I think, intelligible 
sequence, and exhibits them in a relationship which 
at least enables the mind to obtain a perspective and 
comprehensive view of them. Rival theories will be 
more, or less, useful than mine, according as they 
succeed in correlating more, or fewer, of the accumu- 
lated data of experience. If in this address I succeed 
in arousing interest and reflection, and in stimulating 
inquiry and controversy, it will have fulfilled its 
purpose. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Birmi.ngham. — A portrait of Prof. Lapvvorth (by 
Mr. B. Munns) has been presented to the University 
by Mr. W. Waters Butler. 

Dr. Elgood Turner has been appointed demonstrator 
in anatomy for women students in succession to Dr. 
Violet Coghill, who has resigned. 

Dr. Mary Clarke has been appointed lecturer in 
hygiene to the students of the Training College for 
Women. 

Mr. B. Lloyd has been appointed demonstrator in 
anatomy for the session. 

Glasgow. — Prof. John Ferguson has resigned the 
Regius chair of chemistry, to which he was appointed 
in 1874. He had previously for nine and a half years 
been a junior teacher in the department. He has 
therefore been a member of the staff for more than 
fifty years. During his tenure of office the chemical 
laboratories of the University have been greatly en- 
larged, and separate departments of organic chem- 
istry, metallurgical chemistry, and physical chemistry 
have been instituted under the charge of special lec- 
turers. Among Prof, Ferguson’s former pupils are 
many distinguished chemists, including Prof. Millar 
Thomson, Sir William Ramsay, Sir J. J. Dobbie, 
Carrick Anderson, Profs. Henderson, Boyd, Long, and 
Parker, and Dr. A. W. Stewart. 

Leeds.-' T he Vice-Chancellor has received the fol- 
lowing message from the King His Majesty feels 
that the assistance of the universities is a great asset 
to the cause for which we are fighting, as science plays 
such a prominent part in modern warfare,” 

London. — A course in dynamical meteorology with 
practical work will be given at the Meteorological 
Office, South Kensington, on Fridays, at 3 p.m., 
during the second term by Sir Napier Shaw, director 
of the Meteorological Office and University reader in 
meteorology. The fortnightly meetings at the 
Meteorological Office for discussion of important con- 
tributions to current meteorology in colonial or foreign 
journals will be resumed at 5 p.m. on Monday, Octo- 
ber 25, and will be continued on alternate Mondays 
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until March 27, 1916, with the exception of December 
20th and January 3. Stu^nts wishing to attend 
should communicate with the reader at the Mctcor(^ 
logical Office. The lectures are addressed to advanced 
students of th# University and to others interested in 
the subject. Admission free, by ticket, to be obtained 
on application at the Meteorological Office. 

A copv of the September issue of the Reading Uni- 
versity College Review has been received. It con- 
tains a revised list of the names of present members 
of the staff, past and present students, and Present 
servants of the college who arc serving with his 
Majesty’s Forces, or in’ the brench Army. Ine 
college may well be proud of its roll of honour. Mr. 
W. E. G. Atkinson, who was formcrlv a lecturer of 
the Department of Agriculture, has been m 

action in the Dardanelles, and Mr. T. G. Malpas, 
demonstrator in the physics laboratory, has been 
wounded. The review also contains a list of recent 
original contributions to science by members of the 
staff. 

The various courses of instruction to be given at 
the North of Scotland College of Agriculture during 
the present session are set out in detail in the current 
calendar of the college. The courses are designed to 
prepare students for the degree of B.Sc. in agricul- 
ture in the University of Aberdeen, the uni- 
versity diploma in agriculture, the national diplomas 
in agriculture and dairying, the degree ot 
B.Sc. in forcstrv, and the certificate in forestry granted 
by the Highland and Agricultural Society of Scotland. 
All courses are open to women as well as to men. 
With the aid of a grant from the Development Com- 
mission, a research department has been instituted. 
In accordance with the conditions under which the 
grant is received from the Commission, this depr^t- 
ment is managed by a joint committee representing 
the governors and the University Court. We notice 
the governors have acquired a college farm. Experi- 
ments and demonstrations will be carried out. Ex- 
perimental plots, an experimental and demonstration 
garden, and a horticultural department, are in course 
of construction. It is also intended to carry on feed- 
ing and other experiments upon stock. The farm is 
conveniently situated about five miles from Aberdeen. 
It is proposed to institute a school of rural domestic 
economy for girls. There is a large mansion house 
on the college farm estate which will be equipped 
as a residence for the girls attending the school, and' 
in which classes will be carried on. 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciencet, Octotjer, ^. — M. Ed. Perrier in 
the chair.— J. Bouailn^ : The correct calculation of 
the influence of climatic inequality on the velocity of 
increase of terrestrial temperatures with depth from 
the surface. — H. DouvIIW : The orbitoids of the penin- 
sula of California. A study of material arising from 
the geological explorations of Arnold Heim. Some 
specimens belong to the genus Orthophragmina, and 
it is the first time* these have been discovered in this 
region. rare Poraminifera include specimens of 

Amphisiegina NiW.r^E. E. BarMfd ; Some . supposed 
movements in stars near the cluster Messier ii =s 
N.G.C. ^05- The observation of J. Comas Sold on 
movements of stars in the neighbourhood of this 
cluster do not appear to be well founded. They were 
based on the stereoscopic examination of photogr^hs 
taken at an interval of three years. The 
author has examined photographs of the same 
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region separated by an interval of ftw^nty* 
two years, making use of a 2^iss stereo- 
comparator, blit no movement of the stars in question 
can he observed. — Comas SoIA : The approximate 
positions of a small planet, apparently new. — C. 
Camicbel : Hammering in water pipes entirely free 
from air. Experimental determinations of the velocity 
of wave transmission in an So mm. iron pipe, 154 metres 
long, and of the pressures produced by sudden closing 
of a tap in the main.— Alb. Colson : The heat dis- 
engaged by a solid body passing to the state of 
saturated or dilute solutions. Details of experimental 
studies by a new method on the heats of solution 
of common salt. — B. Bogitch ; The reciprocal solu- 
bility of copper and lead. Copper and lead form a 
double layer when the amount of copper exceeds 
34*5 per rent., and 1$ below 87 per cent. This double 
layer can only exist between the temperature of solidi- 
fication of the upper layer (940° C.) and 975° C. — 
Arnold Heim : The geology of the southern part of 
lower California. — MM. Debicrne and Regaud : The use 
the condensed radium emanation in closed tubes 
in the place of radium compounds, and the estimation 
(in millicuries of cm.'ination destroyed) of the energy 
used up in radio-active applications in general. An 
account of the advantages, from the points of view 
of economy and ease of application, of condensed 
radium emanation for biological purposes.’ 

New South Wales. 

Linnean Society, August 25.— Mr. A. G. Hamilton, 
president, in the chair. — R. J. Tiilyard : The physiology 
of the rectal gills in the larvae of anisopterid dragon- 
flies. I'he minute structure of the rectal gill was 
studied to find evidence for a solution of the 
difficult problem of the physiology of respiration in 
these organs. Seven separate elements are recognis- 
able in the gills. The argument excludes four of 
these, leaving only three, viz., the cuticle, the epithe- 
lial syncytium of the gill, and its tracheal capillary 
loops, as the agents of respiration. These are suited 
for respiration by dilTusion of gas from the rectal 
water-supply through the cuticle and syncytium into 
the capillaries. The old objection to this difl'usion 
theory, viz., that it can be understood easily when 
once started, but that there is no explanation of how 
it could begin in the newly-hatched nymph, is disposed 
of by observations on the process of hatching, which 
prove that the tracheal gas is not derived in the first 
^iii'^tance from the rectal water-supply, but from some 
unknown source in the anterior end of the larval 
body. — ^T. G. Sloane : Studies in Australian entomo- 
logy. No. XVII. — New genera and species of Cara- 
bidae. This instalment treats of the tribes Pamborini, 
Broscini, Cuneipectini, Nomiini, Ptero- 
sMchini, Platynini, Oodini, Harpalini, and I^biini. 
rour genera and thirty-two species are described .as 
new; among the most noteworthy being — a new 
species of Pamborus, a new genus of the Antarctic 
mbe Migadopini, an additional spiles of the genus 
Guneip^tus (the type of a tribe ebnfin^ to western 
Australia), and a species of Phorticosomus, which has 
the submentum bearing two horn-like processes, a 
character known only in the allied genus Dioctes from 
•he Steppes east of the Caspian Sea.— O. B. Lower: 

I descriptions of new Australian L^idoptera. j.Twenty- 
^ secies, referable to the Geometridati^V.' Mono- 
y niadae, Selidosemidse, Limacodidae, Ocneriadae, 
/-euzerid®, Pyraustid®, CEcophorid®, and Xylo- , 
L' ctid®, are described as new ; with one exception, all j 
T rn South Australia, or from Broken i 

»hll, N.S.W., or from both localitijes. { 

Cape Town. • - » 

Royal Society ot Sonth Africa, August i8.— Dr. L. I 
■ennguey, president, in the chair.— J. W. Bews; ! 
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The growth forms of Natal plants. The author gives 
a detailed description of his work on the growth 
forms of Natal plants. The investigation of the 
growth forms of plant8f in relation to their environ- 
ment is being recognised as a very important, if not 
the most important, branch of plant ecology. The 
study of the various plant communities and their 
determination by the environmental factors presents 
a more general aspect of the subject, and has hitherto 
perhaps on the whole received more attention from 
plant ecologists, though, of course, it includes a cer- 
tain amount of the study of the separate growth 
forms. It is, however, in the more detailed study of 
the “epharmony” of the species of plants that a 
deeper insight is gained into the cause and effect re- 
lationship existing between the environment and plant 
life. — I. B. Pole Evans : The South African rust fungi. 

I. The species of Puccinia on Composit®. Descrip- 
tions and accompanying notes are given of the species 
of Puccinia based mainly upon material which the 
author and his colleagues have collected during the 
past ten years in South Africa, and which is now 
represented in the Mycological Herbarium . of the 
Union of South Africa at Pretoria. The material has 
been collected primarily with the object of elucidating 
the life-histories of the various rusts which are so 
destructive to many of our economic crops, and it is 
hoped that the descriptions of these parasites, of 
which this is the fii^st instalment, may promote a 
more widespread interest in this group of plants, and 
may be the means of adding considerably to our pre- 
sent very imperfect knowledge of these fungi. — 

J. Steph. V. d. Lin gen : Heating and cooling apparatus 
for Rontgen crystallographic work. The apparatus 
described has been devised by the author in order to 
facilitate the work of those who wish to carry on 
research on the determination of the energy of an 
atom at zero temperature and at very high tempera- 
tures. The energy of atoms and its relation to 
temperature is one of the many problems of modern 
physics. Since the publication of de Bye’s extension 
of Laup’s theory of Rontgen interference, several 
experiments have been performed with a view to 
determine, first, the validity of de Bye’s theory, and, 
secondly, the variation of atomic energy due to “ heat 
motion.” 
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SCIENCE IN NATIONAL AFFAIRS. 

W E printed last WQek a valuable address by 
Prof. J. A. Fleming on “Science in the 
War and after the War.*’ Though the address 
was an introductory lecture at University College, 
London, and was open to the public without fee 
or ticket, only the briefest mention of it appeared 
in the periodical Press, and the points of national 
importance dealt ^fc’ith in it were unrecorded, 
except in our columns, in which it was our privi- 
lege to publish the address almost in full. We 
understand, of course, that the demands made 
^ipon the space available in the daily papers are 
many and insistent, yet we should have supposed 
that during the progress of a war in which victory 
will depend as much upon science and machinery 
as upon men, a summary of some of the points 
made by a leading authority upon applied science 
would be of greater public interest and importance 
than much of the unsubstantial chatter with which 
we arc supplied daily. 

In the course of his address, Prof. Fleming 
himself supplied a reason for the neglect of 
scientific aspects of national affairs, in comparison 
with the attention given to the superficial views 
of politicians and other publicists. While success 
in science is measured solely by discovery of facts 
or relationships, in politics and public life gener- 
ally it is secured by fluent speech* and facile pen. 
Tn scientific work attention must be concentrated 
upon material fact, but the politician and the 
writer attach greater imjx)rtance to persuasive 
\\ords and phrases, and by their oratory or literary 
^tvlc arc able to exert an influence upon public 
affairs altogether out of proportion to their posi- 
tion as determined by true standards of national 
value. Power, as regards government of the 
affairs of the nation, does not come from know- 
Icdge, but from dialectics : it is the lawyer who 
rules, with mind obsessed by the virtues of prece- 
dent and expediency, and to him men of science 
and inventors are but hewers of wood and drawers 
of water. 

Under a democratic constitution it is perhaps 
foo much to expect that Parliament will pay much 
attention to scientific men or methods; yet, as 
^vas shown in the debate upon the scheme for the 
institution of an advisory council of scientific and 
industrial research last May, the members of 
House of Commons are ready to support 
pians for bringing science in closer connection 
''ilh industry. The monies provided by Parlia- 
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I ment for this pu-pose are to be under the control 
of a committee of the Privy Council, which wuU 
. be advised by a council constituted of scienti- 
‘ fic and industrial experts. The scheme was 
conceived rightly enough, but when it passed 
into the hands of oflicials of the Board of Educa- 
tion much of its early promise was lost. 
Most people would regard it as essential that the 
executive oflicers of a council concerned with the 
promotion of industrial research should know what 
is done in this direction in other countries, and 
have sufliclent knowledge of science and industry 
to formulate profitable schemes of work. The 
success of such a body depends largely upon the 
initiative of the secretary ; and in an active and 
effective council wc should expect him to be 
selected because of close acquaintance with pro- 
blems of industrial development along scientific 
lines. But what is the position in this case? The 
scheme is issued by the President of the Board of 
Education, Mr. Arthur Henderson, a Labour 
member, who owes his post entirely to political 
exigencies, the secretary to the committee of the 
Privy Council is the Secretary of the Board, Sir 
Amherst Selby-Bigge, whose amiability is above 
reproach, but who knows no more of practical 
science and technology than a schoolboy, and the 
secretary of the Advisory Council is Dr. H. F. 
Heath, whose interests are similarly in other 
fields than those of science. 

The belief that the expert — w^hether scientific or 
industrial — has to be controlled or guidqd by per- 
manent oflicials having no special knowledge of 
the particular subject in hand is typical of our 
executive system. While such a state of things 
exists, most of the advantages of enlisting men of 
science for national services must remain unful- 
filled. The various scientific committees which 
have been appointed rca*ntly have, wc. believe, 
been able to give valuable aid in connection with 
problems submitted to them, but they would be 
far more effective If the chiefs of the departments 
with which they are associated possessed a prac- 
tical knowledge of scientific work and methods. 
Without such experience the executive is at the 
mercy of every assertive paradoxer and cannot 
discriminate between impracticable devices and 
the judgment of science upon them. While, there- 
fore, the country has at its disposal the work — 
either voluntary or nearly so — of experts in all 
branches of applied science, it cannot use these 
services to the best advantage unless the depart- 
ments concerned with them have scientific men 
among the permanent officials; and that is not 
the case at present. 


I 
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The unbusinesslike methods of Government de- 
partments have received severe criticism lately, 
but nothing has been said about the unscientific 
method of appointing committees of experts 
without well-qualified officers to direct or co- 
ordinate their work. The reason is that, with 
scarcely an exception, no daily paper has anyone 
on its staff possessing the most elementary know- 
ledge of the meaning of scientific research. Our 
guides and counsellors, both on the political plat- 
form and in the periodical Press, can scarcely be 
expected to interest themselves greatly in subjects 
beyond their mental horizon, so when scientific 
matters are involved they confine themselves to a 
few platitudes, or say nothing at all. They are 
unable to distinguish a quack i'roiii a lending- 
authority in science, and prefer to exercise their 
imaginations uix)n sensational announcements, 
rather than discuss the possibilities of sober 
scientific discovery. In all that relates to the 
interests of science — and that means In the end the 
interests of the nation — the men who influence 
public opinion and control the public' Services are 
mostly unenlightened and therefore unsympathetic. 

The tacit assumption that public committees or 
departments concerned with scientific problems 
must have at their head officers of the Army, 
Navy, or Civil Service is responsible for delay 
in taking advantage of available expert know- 
ledge and for the neglect to make effective use 
of science in national affairs, whether in times of 
war or peace. Just as a member of the Govern- 
ment may serve in turn as president of the Board 
of Education, Board of Agriculture, Board 
of Trade, or any other department, with- 
out possessing any special qualifications to 
comprehend the work of either, so a public 
official may be placed in a position to 
dominate activities of which he cannot under- 
stand the significance. Some day wc hope that 
this mad system will be swept away, and that the 
men who exert control in all Government offices 
will be those whose training or experience make 
them most capable of doing so effectively. 

Neither the political nor the official mind in this 
country yet realises the power which science can 
give to the modern State; bccau.se classical and 
literary studies still form the chief high-road to 
preferment in Parliament or in public offices. 
From the elementary school to the university 
truly scientific work occupies but a very secondary 
position in comparison with the humanities. In 
these days the material advancement of a nation 
must depend upon the developments of science 
and technology; and care should be taken, there- 
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j fore, to create interest in these subjects and 
; foster attention to them throughout the curricu- 
I lum or course of school and college. Many people 
j no doubt believe that this is being done, but it is 
I far from being the case, and the promise of a 
j generation ago is likely to be unfulfilled while 
the power over expenditure upon practical educa- 
tion remains in the hands of men who have no 
sympathy with it. Men who are distinguished 
for their scientific work, or have had a practical 
training in science, are on th(| staff of the Board 
of Education, but they are all subordinate to 
officers whose interests are in other fields; and 
scientific education suffers accordingly. Thus it 
comes about that Mr. C. A. Buckmaster, late 
, Assistant Secretary under the Board of Educa- 
I tion, could say in an address to the Educational 
j Science Section of the British Association last 
1 year ; — 

' “There can be no doubt that there is less real 
I systematic science teaching in our elementary 
I schools than was the case twenty years ago, and 
that the proportion of the total expenditure on 
■ elementary education which can be looked upon 
! as spent in promoting science instruction is de- 
cidcdly less, not only in proportion, but in amount. 

. . . It is not too much to say that the weight of 
official recognition has passed from the scientific 
to the literary side of the secondary school, and 
j that the time and energy devoted to instruction 
j and prjictical work in science have shown a rc- 
! markable decrea.se.” 

Was there ever a more severe indictment of the 
literary official’s inability to prepare the citizens 
! of a modern State for the struggles before them 
than Is contained in these conclusions as to the 
i position of science in our schools? A quarter of 
I a century ago scientific studies were gaining in-^ 
I creased attention in the curriculum, and there was 
j reason to hope that one generation would succeed 
another with greater ability to compete with other 
progressive peoples, and with increased distrust 
of political ob.scurantists and the pretensions of 
literary culture. We have not gained this power 
because the control of our educational system 
from bottom to lop has been, and is, in the hands 
of men without knowledge of modern needs or 
of the essential difference between^ the study of 
words and of things. To the deadening influence 
of these official representatives of the humanities 
must be ascribed the deplorable fact that public 
interest ih scientific matters or appreciation of the 
worth of scientific research is less intelligent, and 
relatively less extensive, than it was fifty years 
ago. 

To the literary mind, a man of science is a 
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Callous necromancer who has cut himself off from 
communion with his fellows, and has thereby lost 
the throbbing and compassionate heart of a full 
life ; he is a Faust who has not yet made a bargain 
with Mephistopheles, and is therefore without 
human interest. Scientific and humanistic studies 
are, indeed, supposed to be antipathetic and to 
represent oi^osing qualities ; so that it has become 
common to associate science with all that is cold 
and mechanistic in our being, and to believe that 
the development o|, the more spiritual parts of 
man’s nature belongs essentially to other depart- 
ments of intellectual activity. 

When scientific work is undertaken solely with 
the object of commercial gain, its correlative is 
>>eHishness; when it is confined to the path of 
narrow specialisation, it leads to arrogance; and 
when its purpose is materialistic domination, with- 
out regard to the nobler deeds of humanity, it is 
a social danger and may become an excuse for 
learned barbarity. But research is rarely inspired 
by these motives, nor docs devotion to it necessarily 
inhibit interest in other notes with which a well- 
balanced mind should be in resonance. Direct 
contact with Nature and inquiry into her laws do, 
however, produce a habit of mind which cannot 
be acquired in literary fields, and they are asso- 
ciated with a wide outlook on life more often 
than is popularly supposed. Science is not only 
able to increase the comforts of life and add to 
material welfare, but also to inspire the highest 
ethical thought and action ; and a prominent place 
should be given to it in all stages of educational 
work as much on account of its ennobling in- 
fluence as because it is a creator of riches. 

^ Success in science means the birth of new know- 
ledge. Patient observation and productive think- 
ing are what the world needs for progress, and 
what true scientific study demands. There arc 
now so many opportunities of obtaining ready- 
made opinions that the habits of independent 
thought, caution in accepting assertion, and 
critical inquiry into evidence,, are suffering atrophy 
by disuse. Vox populi, vox Dei, may be a sound 
democratic principle for political platforms, but it 
stands for nothing in science. The men who have 
advanced the human race throughout the ages are 
they who have stood for individuality as against 
the voice of the crowd. We *need such leaders 
now, men who will guide the people instead of 
waiting for a mandate from them before embark- 
ing upon any enterprise; and we need, above all, 
that the • chief officials of departments of State 
should have had a training in scientific methods 
before being entrusted with the control of national 
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affairs. While Indifference to these things is the 
distinguishing characteristic of our staffesmen and 
administrative officers, it is useless to expect that 
the ^nation’s business will be conducted efficiently 
or its scientific forces be organised on the large 
scale which modern conditions demand. 

ANALYTICAL CONTROL OF MODERN 
DYES, 

The Analysis of Dyestuffs and their Identification 
in Dyed and ('oloured Materials , Lake Pig” 
I ments, Foodstuffs, etc. By Prof. A. G. Green. 
Pp. ix+144. (London: C. Griffin and Co., 
Ltd., 1915.) Price Hs, Gd. net. 

M odern developments in the manu- 
fac'tiire of synthetic colouring matters 
have now rendered it possible for the dyer to 
obtain any desired shade of colour in many 
different ways, but the suitability of the colour 
to the conditions under which the dyed material 
is to be employed depends entirely on the blend 
of dyes selected. It is evident that some ana- 
* lytical control is desirable in order that the most 
favourable result can be guaranteed. 

Largely owing to the labours, extending over 
many years, of the author and his collaborators, 
a method has now been devised which is suffi- 
ciently comprehensive and elastic to cope not on]^ 
with all the known dyes, ]>ut also with mixtures 
of these substances. 

The three introdiiclory chapters of this work 
treat of the chemistry of colouring matters and 
of the cinssiricalion of these materials according 
to their chemical and tinctorial properties. In 
regard to theories t)f the colour of organic dyes, 
Prof. Green seems still to be a faithful adherent 
of the “quinonoicl” hypothesis, in spite of the 
fact that he has liimsclf discovered at least one 
dyestuff, namely, primulinc (p. 21), to vbich he 
I has not ascribed a “quinonoid” chemical con- 
slitution. It should, however, be added that the 
practical scheme , of analysis presented in this 
manual is based on the tinctorial properties of 
the dyes, and not on hypothetical views in regard 
to their chemical structure. An interesting table 
serves as the summary of these introductory 
chapters, in which the chief series of colouring 
matters arc doubly classified in accordance with 
their chemical nature and their dyeing properties. 
This tabulation indicates in a striking manner 
the lines along which future research may lead 
to many still missing groups of dyes. 

The analysis of the dyes in bulk leads to a 
division into four main classes, in which solu- 
bility in water, affinity for unmordanted cotton, 
and precipitation by tannin form the distinctive 
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properties. b'urthcr subdivision is effected by ' 
successive Experiments on the reduction of the 
dyes and the oxidisabillty of their reduction pro- 
ducts. Owing to recent intense activity in .the ^ 
manufacture of synthetic dyes, each subdivis'on , 
nowadays contains apparently many members, | 
but, on the other hand, many of the names under j 
which dyes appear are only synonyms employed | 
by different firms. 

Although it is sometimes practically impossible | 
to identify the specific dyes on any fabric, yet 
the author’s scheme of analysis enables the 
analyst to refer these substances to their appro- 
priate classes, after which complete identification 
may be achieved by comparative dye-tests with 
standard dyes of known constitution. 

After a reference to the detection of artificial 
dyestuffs in articles of food, the scheme for identi- 
fying colouring matters on animal fibres is 
elaborated. The dyed fabric is subjected to 
“stripping tests,” and also to the action of a 
reducing agent — in this instance, sodium • form- 
aldehyde - sulphoxylate (Rongalite). Separate 
tests are described for indigoid dyes and for 
mordants, and a few principles arc laid down 
for the examination of woollen fabrics dyed with 
mixtures of dyes. In such cases, fractional re- 
duction and “stripping ” tests are useful, together | 
with fractional separation by means of solvents. 

*The problem presented by dyed vegetable fibres 
is much more complicated than that arising from 
dyed wool. Many basic dyes, which, when ap- 
plied to wool, are readily deduced by sodium 
hydrosulphite, arc scarcely attacked by this 
reagent when they are fixed on tannin-mordanted 
cotton. Accordingly, the tannin mordant must 
first be removed by boiling the fabric with caustic 
soda solution saturated with sodium chloride, the 
latter compound being added to avoid stripping 
off the dye. 

Certaifi azo-colours, especially the insoluble 
V ingrain ” azo-derivatives formed on the fibre, 
offer considerable resistance to the reducing action 
of ordinary hydrosulphitc, and are decolorised 
veYy slowly and imperfectly. To overcome this diffi- 
culty the reducing agent is rendered more ac tive 
by the addition of a very small quantity of re- 
ducible compound or colouring matter. The 
most convenient catalyst or sensitiser for this 
purpose is anlhraqiiinone, a small quantity of 
which is added to the sodium formaldchyde- 
sulphoxylate solution. 

Indigo is still the premier blue dye, and on 
account of its high price and valuable tinctorial 
properties, the estimation of pure incligotin either 
in bulk or on the fibre is a matter of considerable 
commercial importance. Special attention may 
be directed to the method for estimating quanti^ 
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tatively the indigotin on animal fibres worked 
out by the author in collat)oration with Gardner, 
Lloyd, and Frank, since this process affords an 
accurate means of detecting the great abuses 
obtaining in the prevalent practice of “ tupping ” 
or “ bottoming ” indigo-dyed materials with other 
inferior colouring matters. 

The identification of organic colouring matters, 
when carried out in the systematic manner advo- 
cated by the author, becomes an important branch 
I of analytical chemistry, so that this handbook 
may be recommended not only to the makers and 
users of dyes, but also to all students of organic 
; chemistry. The educational value of the treatise 
is well exemplified in the chapter on the deter- 
mination of the constitution of azo-dyes, for the. 
methods adopted would go far towards enabling 
' the analyst to identify any one of the very large 
* number of azo-colouring matters at present on 
the market. 

An index of the principal colourirg matters 
shows the position of these dyes in the analytical 
separations, which are arranged in twenty-six 
tables. 

The present condition of military warfare exist- 
ing between the principal industrial nations will, in 
all probability, be succeeded by a period of strenu- 
ous industrial competition between the belli- 
gerents. During this period the discoverers of 
new dyes will, for obvious reasons, no longer, as 
hitherto, endeavour to protect their discoveries by 
patents, but will rely rather on keeping secret the 
methods of manufacture and the chemical nature 
of the products. ’ At this stage the analytical 
methods systematised by the author will acquire 
additional importance in their application to the 
investigation of new dyes of undisclosed constitu- 
i tion. G. T. M. • 

RUDIMENTARY SCIENCE FOR COAL- 
\ MINERS. 

! .In Introduction to Mining Science. A Theo- 
retical and Practical Text-book for Mining 
Students. By J. B. Coppock and G. A. Lodge. 

I Pp. x + 230. (London: Longmans, Green and 
Co., 1915.) Price 2s. net. 

T he object of this little book is to 
put before the young coal-miner a 
certain number oft facts in elementary science, 
mainly chemistry and physics, in such a way 
as to impress them upon him more readily 
than can be done through the medium of ordinary 
text-books upon these sciences. Such subjects as 
combustion, flame, explosion, the atmosphere, 
mine gases, coal, etc., are treated, each in a 
short chapter, which commences with a few ele- 
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irientary scientific facts, generally illustrated by 
reference .to phenomena which may fairly be ex- 
pected to have come under thfi notice of an average 
youth, and by a few simple experiments, which 
the student is intended to repeat; the second part 
of each chapter indicates the application of the 
scientific facts thus inculcated to some portion of 
the miner’s experience in the pit. Like all books 
that set out to teach only such portions of a 
science as find direct application in any particular 
branch of technology, this work deliberately 
sacrifices the educational value of science in order 
to arrive more rapidly and more easily at the 
results derived from the acquisition of scientific 
facts. It is undoubtedly a very good thing that a 
coal-miner should he thoroughly familiar with the 
^fact that a combustible material intimately mixed 
with air forms an explosive mixture, but the 
acquisition of any number of such fragments of 
knowledge, however valuable in themselves, does 
not provide the mental training that is obtained 
by the systematic study of any branch of science. 
Such a book as the one under discussion should 
not therefore be regarded as an adequate sub- 
stitute for scientific education, but at best as an 
introduction and an incentive to further and more 
regular study of the sciences involved. It is a 
book that may fairly be recommended to the 
higher classes of an elementary school in a coal- 
mining district, with the hope that it may give 
the lads a desire to pursue their scientific studies 
further in evening continuation schools, where 
they would take a regular course of easy chem- 
islry or physics, or both. m 

The work upon the whole is well done; the 
main pitfalls in such a book lie in the direction 
of slipshod statements on the one hand and over- 
N^elaboration on the other. As an example of the 
former we may quote the statement on page ii8 
that hydrogen “is a colourless gas, violently ex- 
plosive,” and of the latter the attempt to teach 
the molecular structure of gases on page 2. The 
authors have, however, generally succeeded in 
steering their course fairly between cither extreme, 
and the result i.s a book which should, as already 
said, be quite useful to beginners, and will 
leave them very little indeed to unlearn when they 
begin to advance further in their .scientific studies. 

MATHEMATICAL SCHOOL-BOOKS. 

(1) Arithmetic. Parts L, 11. , and III., complete 
with Answers. By C. Godfrey and E. A. Price. 
Pp. xiii + 467. (Cambridge : At the University 
Press, 1915.) Price 4.V. ; without answers, 

( 2 ) Pendlebury*s New Concrete Arithmetic. 
Sixth Year. By C. Pcndlebury and H. Leather. 
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Pp. 80. (London : G. Bell and Sons, Ltd.) 
Price 6d. 

(3) Plane Trigonometry. By H. Leslie Reed. Pp. 
xiiiH-290 + xvi. (London: G. Bell and Sons, 
Ltd., 1915.) Price 3.?. 6d. 

(4) Statics. Part II. By F. C. Fawdry. Pp. 

viii. (London: G. Bell and Sons, 
Ltd., 1915.) Price 2S. 

(5) Numerical Examples in Physics. By H. S. 
Jones. Pp. xii + 332. (London: G. Bell and 
Sons, Ltd., 1915.) Price 3^. 6d. 

(0) Exercises in Laboratory Mathematics. By 
A. \V. Lucy. Pp. 245. (Oxford : At the 
Clarendon Press, 1915.) Price 3^*. Gd. 

T he ideal text-book of arithmetic still remains 
to be written, and the time has not yet 
come when the ideal book would be a financial 
success. It will equip the boy or girl with the 
knowledge of the subject necessary for his other 
studies and his after-life. It will drop some 
branches which have in the past had usefulness 
but arc now useless, and it will refrain from deal- 
ing with problems the subject-matter of which is 
outside a boy’s experience and unintelligible to 
him, even if the calculation involved is simple once 
the subject-matter is understood. The ideal book 
with our present imperial system of weights and 
measures will easily be comprised within a hun- 
dred pages, and when the imperial system is 
dropped and the metric system becomes general 
the length will be further reduced. 

The discussion of prime factors, greatest com- 
mon measure, and least common multiple leads up 
to the extraction of square and cube roots, the 
reduction of fractions to their lowest terms, the 
addition of fractions, and the simplification of 
complicated expressions. Now the final conveni- 
ent form for any fraction (except the very sim- 
plest) is the decimal form, and instead of reduc- 
ing a fraction to its lowest terms wc turn it 
straight away into a decimal. For the addition of 
fractions, in place of the vulgar method with all 
the labour of common denominators, we convert 
each fraction to a decimal (to as many significant 
figures as wc need), and then add. Complicated 
expressions rarely turn up in natural problems; 
they are in the main the invention of examiners and 
text-book writers. Very little time, therefore, 
need be spent upon prime factors, greatest com- 
mon measure, and least common multiple, and 
these will occupy little space in the ideal text- 
book. 

“ Stocks and shares ” .should also be omitted. 
The arithmetic is of the simplest. The trouble is 
partly in the difficulty of the subject-matter, partly 
in the unfamiliarity of the subject-matter, and 
partly in the unsuitable nomenclature, so poor 



200 


NATURE 


In distinctions between face value and selling 
value, and so full of terms among which master 
and boys are equally at sea. 

Some schools neglect arithmetic sadly, while 
others give it far more time than its real worth 
deserves. The latter group are responsible for the 
bulk of the present-day text-book, in their demand 
for endless examples.* In these schools the cor- 
rection of the overcrowded time-table will in time 
reduce the number of periods allotted to arith- 
metic, and the text-book will be reduced to a 
fraction of its present size. 

(1) Meantime wc have to make the best of 
present conditions, and Messrs. Godfrey and Price 
have produced a most usable arithmetic. While 
compelled to run to above four hundred pa^es and 
include all the customary items and tricks (except 
recurring dccim.als, for which omission we are 
thankful), they show in the preface how they 
would prefer to use the boy’s time. Their 
explanations of difilcult points arc accurate, con- 
cise, and clear; see, for instance, their discussion 
of fractions. They have regard also to the recom- 
mendations of various open-minded and wise 
bodies, such as the Headmasters* Conference, the 
British Association Committee on type in school- 
books, and the Mathematical Association Com- 
mittee. The book is to be highly recommended ; 
it provides work for the most lavish use of time, 
and the wise master who limits the time for arith- 
metic has a wide choice in his selection of work. 

There is much gain in clearness of type by the 
use of the solidus, for instance, in printing 

19/20 ** to stand for nineteen-twentieths, but it is 
a pity to use the symbol to denote shillings in the 
same book. 

In elementary schools, also, arithmetic is in a 
bad way. Not that the boys don’t do it well. 
They do it only loo well, and can tackle the most 
abstruse questions which, if done at all, ought to 
be done by algebra. Further, they can (or are 
expected to) tac'kle questions which are unintelli- 
gible to the plain, well-educated man ; in these 
questions conventional meanings, used only in 
.schools, are put upon phra.ses which are otherwise 
jneaningless. That abomination, the recurring 
decimal, is firmly entrenched in the elementary 
school, and children are told to commit to memory 
the expressions as rccuiring decimals of all proper 
fractions with denominator 7. After such enormi- 
ties it seems quite natural to find the children 
required to add together 6 days and 23 seconds, 
or 1 6 kilometres and 2 millimetres. 

(2) In the “New Concrete Arithmetic” the 
authors are doing the hest that is possible in the 
circumstanc* ‘s. TJie v hole gamut of absurdities 
must be inciudc^l if the book is to sell, and so long 
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as the present excessive allowance of time is given 
to the subject it is difiicuU to provide a sufficient 
number of varied questions without degenerating 
at times into unsuitabilities. The idea of first 
presenting every rule in concrete form is good; 
it might b% carried further, and require every 
question to be such as naturally arises in human 
life. It would be still better to require every 
question to be such as arises in the pupil’s own 
environment, so that there might be a rural arith- 
metic for the country school and various kinds of 
industrial arithmetics for town schools. Before 
such arithmetics arc possible, however, the time 
allotted to the subject must be severely cut down. 
For to restrict the book to natural human prob- 
lems and such bookwork as is necessary for their 
treatment, means the excision of many whole 


sections. 

Let us repeat that wc impute no blame to Mr. 
Pendlebiiry and Mr. Leather, who do the hest 
that circumstances allow. In everything the hook 
is as good as others of the kind, and in begin- 
ning from the concrete it is miles ahead of the 


hulk of them. 

{3) In trigonometry also the mathematical 
master — or the headmaster or somebody — sets 
apart too much time for the subjecti^ ''Fhe lime has 
to be filled in, but how can it be done without 
“ Identities ”? Identities being fashionable must he 
included in any book that i.s to be a success on the 
market. Mr. Rccd is not to blame; he cannot 
help himself. F'irst let the time allowed in the 
.school for mathematics as a whole, or for trigono- 
metry, be cut down, and Mr. Reed will write you 
a good book. He will discard identities, and iden- 
tities being gone he will discover that secants and 
cosecants and tangents have no use except for 
the .specialist and for the making of identities, and 
he will drop them. 

In the meantime Mr. Rccd does what is pos- 
sible. He begins the solution of triangles by 
formulas most of which result immediately from 
gcoinelrical properties. In the only case that pre- 
sents any difficulty, that irx which three sides are 
given, the method of solution is due to Prof. 
Bryan ; expressions are found for the sum and 
difference of the two portions into which a side is 
divided by a perpendicular from the opposite vertjex. 

The variety of the questions which are taken 
from human' life deserves high praise ; it is only 
by long-continued effort that they could have been 
collectpd. 

We regret, however, to find results left in surd 
form, as on pages 140 and 141, with the remark 
that they “ may bq worked decimally. ” We should 
have expected Mr. Reed to set a good example by 
“working them decimally “ himself. 
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(4) This book — “Statics,** by F. C. Fawdry- 
can be confidently recommended. The problems 
dealt with come from house-building^, bridge- 
building, engineering, and other human activi- 
ties. We no longer meet the ridiculous and 
perfectly smooth elephant who balances him- 
self on a perfectly rough cricket ball. The 
good and simple methods of the engineer, hitherto 
excluded from the school-book, now come to their 
own, and the book discusses within the limits of 
150 pages the link polygon, Bow’s notation, the 
bending of beams, brake horse-power, and three 
dimensional problems, and discusses them well. 
The only fault we have to find is that the author 
cannot spell parallelepiped, 

(5) We scarcely know what to say about this 
Jjook of Examples in Physics. It is most 
virtuous in drawing all its exercises from 
human life, or^. at least from the laboratory. 
There arc none of the wicked old questions 
that prevailed when an irresistible projectile used 
to impinge on an immovable obstacle. But, after 
all, what shall it profit a man to work through 
all these virtuous questions and be unable to tell 
a galvanometer from a lens? The examples 
should surely go with wwk in the laboratory; 
and if a man works in a laboratory he finds his 
own data there, and docs not want to have them 
supplied in a book. 

(6) This is a good, honest, plodding book, pro- 

viding all the intellectual apparatus we are 
entitled to get under the name of “Laboratory 
Mathematics,** but scarcely with the clearness of 
statement and crispness of effect that the ideal 
hook would have. The attempt to consider weight 
and mass separately is somewhat ambitious for 
a boi)k of this range; until quite an advanced 
stage it is better for the student to be content 
with one of them. Again the term “specific den- 
sity’* is unfortunately like “density** to use for 
so different a meaning as the author gives it, and 
the distinction betw-een “ specific density ” and 
‘specific gravity ’’ is too subtle for the ordinary 
‘mortal. D. B. M. 

OUR BOOKSHELF. 

An^ehiasis and the Dysenteries. Bv Prof. L. P. 

Phillips. Pp. xi + 147. (London : H. K. Lewis, 

J9Lv) Price 65. 6d. net. • 

I^YSENTERY is a clinical term used to denote dis- 
ease conditions running more or less the same 
course, but dependent upon various setiological 
agents, llie subject is one of great and growing 
importance, and the advance in our knowledge 
o It has of late been considerable, but the litera- 
nre is much scattered. In the volume under 
review Dr. Phillips has summarised the whole 
subject, and has compiled a book which should be 
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of considerable value and assistance to all those 
who have to deal with this disease. 

The various forms of dysentery arc discussed 
I from the point of view of their causation, viz., 

I amcebiasis or amcebic infection, ciliate and 
llagellatc dysentery, bilharzial dy.sentery, and 
bacillary dysentery. Amcebic dysentery is caused 
by infection with an amoebiform protozoon, now' 
known as the Entamoeba histolytica. A full 
description is given of this parasite and of its 
I differentiation from other forms of ammbae. There 
I is so far as at present known only one organism 
causing amcebic dysentery, and this cannot be 
artificially cultivated, though several saprophytic 
forms seem to have been grown in the laboratory. 

There is undoubtedly a form of dysentery due 
to infection by a ciliate organism. Balantidium 
r()h\ and the disefise is probably not so rare as 
the published cases seem to show. Several 
flagellate protozoa are also under suspicion as 
causal agents in dysentery or dysenteric diarrhoea. 

A very chronic form of dysentery is associated 
with bilharzial infection of the large intestine, 
particularly in Egypt; thij parasite in this case is 
a worm. Lastly, there is the bacillary form of the 
disease, due to a bacillus of world-wide distribu- 
tion, and apt to occur in epidemics, thus differing 
from amoebic dysentery. 

Under each section, besides the description of 
the parasites, the symptoms and treatment arc 
detailed so that this work forms a complete hand- 
book on the subject of dysentery. A useful biblio- 
graphy is appended. R. T. H. 

Alcoholomctric Tables. By Sir Edward Thorpe. 

Pp. xiv + 91. (London: Longmans, Green and 

Co., 1915.) Price 3A'. 6d. net. 

'I'liK handy little book of alcohol tables prepared 
by the late J)r. Stevenson has been out of print 
now for several years, and a convenient volume, 
arranged on similar lines and brought up to date, 
h.as been a long-felt want. This is fully supplied 
by the tables under notice, which were compiled 
under .Sir Edw'ard Thorpe’s directions at the 
Government Laboratory. I'hey arc based, as 
regards their main portion, upon the work of 
Blngden and Gilpin, Drink water, Mendeleeff, and 
the Kaiserliche Normal Eichungs Kouimission. 
'i'he first table shows the percentage of alcohol 
by weight and by volume, and the percentage of 
fiscal proof spir/t, in aqueous solutions of ethyl 
alcohol of different specific gravities. The latter 
are given to four places of decimals, but for the 
even numbers only (e.g., 0*0172, 0*9174, etc.). 
The one criticism suggested is whether it would 
not have been wwth while to include the. odd 
numbers as well. True, this wrould have made the 
book about half as large again, but it would have 
saved the u.scr many .small calculations. 

The other tables serve for the comparison of the 
spirit values adopted for fiscal purposes in this 
country with those of the principal foreign coun- 
tries. They show the indications of Sikes’s hydro- 
meter, with the corresponding percentages of 
British proof spirit, American proof spirit, and 
alcohol as evaluated on the French, German, and 
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1 ralles systems. They give also the correspond- 
ing indications of the hydrometers used in Russia, 
Holland, Spain, and Switzerland. 

All the tables are well arranged, well printed, 
and well spaced, with figures in large type : this 
all makes for accuracy and convenience in use. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Rule lor Determining Direction of Processional 
Movement. 

The method of determining the sense of the pre- 
cession is usually given in the following way: — “If 
the axis of angiil.ir niomentuin and the torque axis are 
drawn in the same sense (that is, for the same direc- 
tion of turning), then the axis of angular momentum 
sets itself towiirds the torque axis.” 

By this method we must imagine the axis of rotation 
and torque, which cannot be seen din'ctly. By the 
following method this is not necessary : — 

“If you stand at one end of the axk? of the gvro- 
scope, it will process in the same sense to the rotation 
of the wheel, as seen by yourself.” Ih'ic’, the monuait 
of force due to your own weight determines the tilting 
couple. According to my experience, this is a very 
convenient and practical rule for the direction of i>re- 
cession of a gyroscope. \V. Watanahe. 

34 Waldegrave Park, Twickenham, Scptembi'r 28. 


I AM obliged by your courtesy in allowing me to st‘<i 
Prof. Walanabe’s communication, lie sent me his 
rule some little tiiiK? ago, but by an accident which 1 
regret his letter did not receive immediate attention. 

I take it that what Prof. Watanabe’s very concise 
statement suggests is tli<; following. Im.agine the 
.gyrostat, supported, let us say, at a point on its axis 
of symmetry, with that axis inclined at an angle 0 to 
the upward vertical, and processing under a couple 
produccci by a gr.avily force applitKl at a point on the 
axis of symmetry. If that force be due to the weight 
of an observer standing on the ;ixle and looking to- 
wards the spinning flywheel, the axle, with the ob- 
server, will be carried round in azimuth in the direction 
in which .he sees the p.art of the wheel looked at 
carried by the rotation. 

This is quite correct and convenient if it is the upper 
part of the wheel that is looked at, and if the precc'ssion 
is, as it is almost always taken to be, and usually is, 
that given by th(‘ numerically smaller root of the quad- 
rafic equation which determine.s the steady motion of 
the gyrostat for :i given value of 0 . But, <‘xc<»pt in 
th(; case of 0 = c)o°, when the larger root is infinite, it 
is possible, by properly starting the gyrostat, to realise 
the precession given by the numerically larger root. 
This is the “adynamic” preces.sion, so called because 
to a first rough approximation, this precession, if the 
gyrostat is rapidly rotating, is independent of the 
applied couple. In this case, when also 0 is greater 
than 90®, and the roots arc therefore opposite in sign. 
Prof. Watanabe’s rule must be reversed. But it is 
to bo noted also that, in these unusual circumstances, 
neither does the rule hold that the axis of spin follows 
the couple axis. A. Gray. 

The University, Glasgow, October 7. 
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The Meaning of “ Chincough.” 

In the notice (Nature, October 7, p. 14 1) of the 
book, “A Chaplet of Iler^s,” the expression “chin- 
cough” is c.xplained in parenthesis as “(hiccough).” 
The word is in everyday use in this country, and never 
in any other sense than the whooping-cough; its 
etymology being understood as connected with the 
French chien — u dog. 

'I'hc* popularly recognised cure for hiccup in children 
used to be, and may be still, to “ frighten it away ” 
by some sudden and discomposing question. It often 
proved to be quite efficacious. W. E. Hart. 

Kildcrry, Londonderry, Ireland, October 10. 

FELLOWSHIPS FOR INDUSTRIAL 
RESEARCH.^ 

'’PHE subject of the pamphlet referred to below 
is one of lirst-rate importance, especially at 
the present time of crisis in certain branches of 
manufacture, the cause of which has been attri- 
buted to failure to link science and industry. 

The experiment referred to is one devised by 
the late Prof. Duncan, ()f the University of Kansas 
(and later of Pittsburgh). It begins by insisting 
that technical training should not cut into the full 
graduate course in pure science. The failure to 
co-ordinate academic training with industrial 
methods is attributed to mistakes on both sides. 

It i.s urged on the side of industry that current 
industrial practice is always ahead of text-book 
presentation, that academic methods arc too 
minute and cumbersome, and that whilst strict 
scientific accuracy is essential in a pre-graduate 
course, it must give place to less accurate time- 
saving processes in the factory. 

'Fhc university professor is also accused of re- 
garding the utilisation of science for human needs 
as more or less degrading to science itself, and 
that in consequence he is careless in selecting a 
chemist pos.scssing the right qualifications; for as 
Dr. Duncan asserts, industrial research demands 
all the qualities which are necessary for success 
in pui^e science, together with ability to control 
workmen. 

The ease against industry is much more search- ^ 
ing. Dr. Duncan considers that the failure on the ^ 
part of the factory to appreciate the advantage 
of applied science is due to an incapacity to select 
chemists, inexperience in dealing with them, and 
ignorance of the facilities in the way of labora- 
tories and libraries which should be placed at their 
di.sposal. He states that he has met with instances 
of chemists of high training, .creative power, and 
practical character who are overburdened with 
routine, drudgery and subjected to the interference 
of factory foremen, and are working under an 
entire misapprehension on the part of the officials 
of the company as to their possibilities and value. 
Moreover, it is pointed out that the manufacturer 
may not know the real nature of the problems 
which have to be solved, their relative import- 
ance, or the kind of knowledge required for their 
solution. He has no means of judging the quali- , 
fications of the men available for his researches 

' “ An Experiment in IndustrUl Rcswch." By T. L. Humberstone. 
Board of £diii:ation : Educational PampbleM, No. 30. [(London Wyman 
and Soii^, Ltd.) Price 4d. 
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or the expenditure on laboratories and equipment 
which the work would entail. He has had no 
experience of co-ordinating- research work with 
the operations of, the factory or of estimating the 
progress made. In short, though the pamphlet 
does not say so in so many words, the manufar- 
lurer is accused of ignorance of the scientific side 
of his industry. 

Having thus presented the* dillicultics on both 
sides, Mr. Humber stone, the author of the report, 
proceeds to formulate Dr. Duncan’s scheme of 
industrial research fellowshipa 

“Under this scheme a contract is entered into 
between the manufacturer and the university in 
which the object of the research is precisely 
defined. The contract provides that the fellow 
selected to conduct the investigation desired shall 
devote his whole time to the research with the 
^exception of three hours a week, which he may 
devote to instructional work in the chemical 
department. The fellow is a member of the uni- 
versity, and pays all the regular fees with the 
exception of fees for laboratory and supplies, for 
which the instruction he gives in the university 
is accepted in lieu, unless in the opinion of the 
university his demands become excessive, in which 
case the manufacturer who provides the funds for 
the fellowship is expected to reimburse the uni- 
versity. 

“In some instances the manufacturer makes a 
specific grant for expenditure on apparatus. The 
contract further provides that the fellow shall work 
under the direction of the professor of industrial 
chemistry, and shall forward to the manufacturer 
periodically through the professor reports on the 
progress of the work. The manufacturer agrees 
to pay to the university an annual sum for the 
emoluments of the fellow during the tenure of the 
fellowship, which ordinarily extends to two years.” 

A clause follows relating to the proprietorship 
<if inventions made by the fellow, providing usually 
for a payment of ten or some other percentage of 
s^tlie net profits arising from discoveries, to be com- 
muted at the desire of either party for a sum fixed 
by arbitration, and there arc certain other details 
in regard to the publication and use of the dis- 
covery. 

The advantages claimed under this scheme 
are that the university profits by the presence 
of men engaged in researches, which, though 
utilitarian in their object, may often throw light 
on questions of purely scientific interest. The uni- 
versity also secures the services of post-graduate 
students as instructors, and the influence of such 
a body of men who are keen on their particular 
work and enthusiastic as to the value of research, 
IS an asset of considerable value. The manufac- 
turer derives advantage from the resources of the 
well-equipped laboratories, museums, and libraries, 
and from the facilities ofTcred to the fellow for con- 
sulting the staff of his own and other departments 
of the university when unforeseen difficulties pre- 
sent themselves, whilst at the same time the manu-. 
f acturer is free from the responsibility of selecting 
the specialist (which is done by the university) or 
■of supervising his researches. 
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The advantages of the scheme to the selected 
fellow are obvious. He is brought into direct 
contact with a manufacturer and a specific 
problem, and carries on his investigation under the 
advantage of being free from interference by 
foremen or managers. He has also opportunities 
of consulting a w’cll-appointcd library, of obtaining 
assistance from colleagues, and occasion to test 
his process under industrial conditions. Moreover, 
the researches may be put forward in his candi- 
dature for the doctorate of the university. The 
report comdudes with an account of the practical 
working of the .scheme, and the remarkable variety 
o! problems which have been submitted to investi- 
gation. 

The only point which the writer regards as open 
to serious criticism is that the industrial research 
of whatever character, whether connected with or- 
ganic, inorganic, or physical chemistry or physics, 
is conductc(i in a special laboratory under the abso- 
lute jurisdiction of tlie director of the industrial 
research laboratories, instead of being carried out 
in that department which is specially concerned 
with the particular problem. Apart from this, the 
scheme appears to offer many advantages in* the 
present condition of the scientific industries in this 
country, as well as in America. Whether it is an 
ideal scheme is another question. It is true that 
in (ierrnany there arc chemists working out in the 
university laboratories problems which have an 
industrial object, but the great bulk of .such re- 
search is restricted to the splendidly equipped 
works laboratories. The rea.son for this is a simple 
one. The managers arc trained men of science 
(as many arc in this country) who know the 
methods of research and the value of the research 
chemist. They have no need of a director of 
industrial research. They are in a position to 
direct it themselves. J. B. C. 

CONSTRUCTIONAL DATA OF SMALL 
TELESCOPE OBJECTIVES, 

T he National Physical Laboratory has recently 
published through Messrs. Harrison and 
Sons a pamphlet with the above title. This has 
been prepared at the request of the Director- 
General of Munition Supplies, and is primarily 
intended for the assistance of manufacturers of 
optical instruments wdio are engaged in the pro- 
duction of optical munitions. The glas.ses on 
which the calculations are based are in all cases 
taken from the most recent catalogue of optical 
glas.ses issued by Mes.srs. Chance Bros, and Co., 
of Birmingham (February, 1915). The compre- 
hensive character of the tables may be gauged 
from the fact that all the den.se flints of this cata- 
logue are severally combined with all the crowns, 
two den.se barium crowns of high refractive index 
alone being excepted. 

Although the theoretical conditions which it is 
desired to satisfy In the case of the.se small objec- 
tives are identical with those which determine 
the construction of large telescope objectives, 
other considerations which are of little import- 
ance in the one case can by no means be neg- 
lected in the other, and it thus happens that the 
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objectives described in these tables are not given 
the forms determined by the astronomical tele- 
scope conditions — freedom from colour, central 
spherical aberration, and coma — but one of these 
is deliberately sacrificed to enable the crown and 
Hint components to be cemented together. This 
leads to the consideration of six forms of objec- 
tive, three of which have the crown lens before 
the flint and three with these lenses in the reverse 
order, two forms of each set of three being free 
from colour and from central spherical aberration, 
and one free from colour and from coma. Each 
of these forms is described in a separate group of 
tables. 

With most of the glass combinations one of 
the forms with the crown lens placed before the 
flint has the two surfaces of the crown lens of 
nearly equal curvature, and a set of tables is 
included devoted to lenses in which these curva- 
tures are exactly equal. Such lenses offer the 
very considerable advantage when rapid output 
and low cost is of importance, of requiring only 
two sets of tools for their production, one set 
corresponding to the equal curvatures of the 
crown lens and the surface of the flint lens which 
will be cemented to a face of the crown com- 
ponent, the other set being, of course, for the 
second surface of the flint lens. 

To each group of tables giving the construc- 
tional details of its own particular type of 
lens is added a table showing the amount 
of the aberration — coma or spherical aberration, 
as the case may be — which has unavoidably 
been retained in conscquenc<* of the re- 
straint imposed by the condition that the two 
components are to be cemented to one another. 
A glance at these tables shows which form of 
objective and what combinations of glasses are 
the most suitable to employ in various cir- 
cumstances. The physical interpretation to be 
placed on these quantities is explained in a note 
which prefaces the tables. For convenience 
in reference all the tables relating to one form 
of objective are placed on a single opening of the 
pamphlet. 

The /undamenlal tables relate to lenses in 
which the thicknesses are negligible. A second 
set of tables is added, showing the alterations in 
focal length produced by standard thicknesses, 
which arc taken to be i/4oth of the focal length 
^or the crown component and i/8oth of the focal 
length for the flint lens, and also the corrections 
to the curvatures which are necessary to give the 
thick lenses the same focal length as those of 
negligible thickness. For convenience in making 
such corrections the principal set of tables give 
the curvatures of each lens surface in addition to 
their radii of curvature. The foregoing par- 
ticulars suffice to show that the pamphlet should 
not only be of immediate use to those for whom 
it has more especially been prepared, but should 
prove of permanent value to all who are engaged 
in the construction of small objectives. It may 
be obtained from the publishers, Messrs. Harrison 
and Sons, 45 St. Martin’s Lane, London, W.C. ; 
price 25. 6d., plus postage. 
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The laboratory authorities state that it is hoped 
later to supplement this* publication by a further 
paper dealing with the corrections which may be 
necessary for object glasses of somewhat larger 
size. They may also undertalie further optical 
calculations needed to perfect instruments re- 
quired by the naval and military authorities if it 
seems to them desirable. 

T. Smith. 

j R. W. Cheshire. 

I JEAN-HENRI FABRE. 

I T is more than half a century since Darwin 
quoted Fab re in his “ Origin of Species ” and 
called him “that inimitable observer.” Yet he 
has been with us and working till the other day — 
a resolute veteran, in spite of his extraordinarily 
hard and strenuous life, from which he wrung 
out the joys of discovery and devotion. In this 
sense he lived a successful life, and he had other 
rewards— Ihe appreciative esteem of expert en- 
tomologists ; the admiration of those who have 
enjoyed his intimate descriptions of the life and 
work of insects and his singularly vivid style; 
ihe encouragement of good friends, such as John 
Stuart Mill and Mistral; but one cannot escape 
the regret that, through imperfections in con- 
temporary social organisation, his genius, which 
was marked by a unique blend of observing power 
and sympathetic insight, was through a large part 
of his life unduly distracted and inhibited by the 
cares of keeping up the supply of daily bread. 
Perhaps on his own side he carried the spirit of 
i independence to an extreme. In any case there 
‘ is a pathetic ring in his own words, a short time 
ago, about his life, that it “had not been exempt 
from many cares, nor very fruitful in incidents 
or great vicissitudes, since it had been passed 
very largely, especially during the last thirty 
years, in the most absolute retirement and the 
complctest silence.” The ten volumes of the 
“Souvenirs Entomologiques,” rriany of the best 
chapters of which have been translated inttf' 
English, remain as Fabre’s lasting monument. 

I They show us an observer of insects, second only 
i to R<!*aumur, who was able, in a way all his own, 
“instinct pursuing instinct,” as has been well 
1 said, to get at the insect’s point of view. 

After a somewhat disappointing early struggle 
as a professor at Ajaccio and Avignon, Fabre re- 
! coiled from conventionalities and settled down on 
I a little desert corner near Orange, in the lower 
Rhone, and subsequently at S^rignan, and gave 
I himself up to entomology. His studies were occa- 
I sionally anatomical and physiological, and he 
watched many life-histories; but he was pre- 
eminently the student of animal behaviour. 
His work is marked by strong vitalistic 
j convictions, organism to him transcending 
all mechanism ; by a belief in instinct as 
a big underivable fact, quite different from 
intelligence ; and by a strong ‘ prejudice against 
Darwinism, even against evolutionism. “The 
facts that I observe,” he said, “are of such a kind 
1 that they force me to dissent from Darwin’s 
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theories.*' It is not evident that he studied these 
theories, or those that have developed from them, 
with the. open mind and carefulness with which 
he approached his insects in the Orange wilder- 
ness, but he felt that they were all too mechanical, 
and perhaps he was not far wrong. He did not, 
however, criticise constructively, or take account, 
so far as we know, of evolutionist yet not Dar- 
winian positions, such as that of Samuel Butler, 
with whom he would have found himself, in his 
recoil from the mechanistic, in hearty sympathy. 

While Fabre's aloofness from evolutionist inter- 
pretation must be regarded as a defect in his 
scientific work, there is surely truth in what has 
been said, that “in his sense of the dignity of 
facts; in his high standard of precision; in his 
appreciation of the trivial, Fabre came, in spite 
of himself, into fellowship with Darwin.** Per- 
haps he occasionally read too much of the man 
^into the insect — and he was himself as much a 
man of feeling as a man of science — but he made 
« big contribution to the interpretation of animate 
nature by his convincing evidence of its pervasive 
mentality and purposivencss. Fabre was a 
Chevalier of the Legion of Honour and a corre- 
sponding member of the Institute. 

NOTES. 

an outcome of the recent Manchester meeting, the 
British Association has invited the following gentle- 
ment to serve on a committee to consider and report 
upon the question of fu(‘l economy (utilisation of ct)al 
and smoke prevention), from a national point of 
view : — Prof. W. A. Bone, of th(‘ Imperial Col- 
lege of Science and Technology, London (chairman); 
Mr. E. D. Simon, chairman of the Manchester Air 
Pollution Committee (secretary); Profs. P. P. Bedson 
(Armstrong College, Newcastle-on-Tyne), J. W. Cobb 
and J. B. Cohen (Leeds University), H. B. Dixon 
(Manchester University), Thomas Gray (Royal T<5ch- 
nical College, Glasgow), II. S. Ilcle-Shaw (London/, 
L. T. O’Shea and W. P. Wynne (Shefileld University), 
'V and Richard Threlfall (Birmingham), together with 
Dr. G. T. Beilby (Glasgow), Mr, Ernest Bury, and 
Dr. J. E. Stead (Middlesbrough and the Cleveland dis- 
trict). The committee, which is empowered to add if 
necessary to its members, has been selected so as to 
include representative chemists, engineers, and tech- 
nologists from all the principal industrial areas. 

Wk are* informed that the council of the University 
of Manchester has received from an anonymous bene- 
factor the sum of 1368Z. to pay off the debt which 
remained on the new extension of the museum that 
was added recently for the housing of the Egyptian 
antiquities and of collections of minerals. 

An exhibition of photographs in monochrome and 
natural colours, by Mr. PI. Essenhigh Corke, will be 
open free to the public, on presentation of visiting 
card, at the Royal Photographic Society of Great 
Britain, 35 Russell Square, W.C., until Saturday, 
November 27, daily from ii a.m. until 5 p.m. 

The death is announced, in his cighty-six year, 
of Mr. Charles Fortey, who was for many years 
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honorary curator of the Ludlow Natural History 
Society’s Museum. Hfe is gratefully remembered by 
many geologists and palaeontologists for the manner 
in which he made the unique collection of Upper 
Silurian fossils in his charge available for purposes 
of research. 

The death is announced in Science, in his eighty- 
second year, of Prof. W. Watson, from 1865 to 1873 
professor of mechanical engineering and descriptive 
geometry in the Massachusetts Institute of Tech- 
nology, and since 1884 recording secretary of tlie 
American Academy of Arts and Sciences. 

In 1903, at the Inlernaiional Geological Congress, 
Mr. Emmons, supported by the late Prof. E. Sucss, 
proposed the establishment of an institute for the study 
of geological physics. A preliminary meeting was 
j held on October 14, with Prof. Benjamin Moore in the 
1 chair, at which it was decided to form forthwith a 
society for the encouragement and study of geological 
physics, commencing with the subject of segregation 
in rocks. Under the presidency of Prof. Moore the 
society hopes to do good work by the exchange of 
specimens, photographs, and literature between its 
members. An annual subscription of 24 *. 6d. has been 
fixed for the first two years. Communications are 
invited by the hon. sec. pro. Icm., Mr. Ci. Abbott, 
2 Rustliall Park, I'unbridgo Wells. 

Wk mentioned in our issue of July 8 (p. 514) the 
I case of an ofiiccr who had sent to the Natural History 
I Museum at South Kensington the skins of some small 
animals trapped by him in the trenches in northern 
I France. Dr. Ugolini, of the Roy;d Technical Insti- 
tute at Brescia, Italy, writes to tell us that one of 
his four sons serving in the Italian Army, a doctor 
of natural science, has been able amid the perils of 
war oil th(i high niouiilains of the Trentino, to make 
valuable geological observations, and to collect and 
dry plants of particular botanical interest. The keen 
naturalist always makes use of opportunities of acquir- 
ing knowledge; and no doubt many other instances 
could be given of the persistence of this ruling passion 
under conditions in which scientific work would 
scarcely be expected. 

The death is announced, in the En^ineei* for Octo- 
ber 15, of Mr. J. S. Graham, the general manager 
and a director of the Northumbt'rland Shipbuilding 
Company, Ltd., of Howden-on-Tyne. Mr. Graham 
was born at Kingborn, Fifeshire, in 1864, and had 
varied experience in shipbuilding. A notable piece of 
work under his charge was the construction and 
delivery of the Havana pontoon dock. During the 
Spanish-Amorican war he returned to this country, 
where he joined the Northumberland Shipbuilding 
Company in 1898. 

The Aristotelian Society will begin its session on 
November i with the inaugural address by the presi- 
dent, Dr. Wildon Carr, on “The Moment of Experi- 
ence.” At the second meeting on December 6, Lord 
Haldane will read a paper on “Progress in Philo- 
sophical Research.” Some papers of specially scien- 
tific interest are announced, including one by Prof. 
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W’hitrlu'iid, on “Space, 'rime, and Relativity/ and 
<MU‘ by Prof. Nunn, on “Scnk*-data and the Physical 
Object.” There will bf^ two symposia, one on “ Rocogf- 
nilion and Memory,” and one on “'I'he 'l'he(»ry of 
the State.” 

'Fue death is announced, at eig^hty-two yc'ars of age, 
fd Colonel T. E. Vickers, (\H., who played a leading 
part in the develojiment of the great steel linn of that 
name. He was (sa\s the Times) among the ]noneers 
in the early ’seventies of the open-hearth proe<‘ss t)f 
melting steel, and achieved a great success, notwith- 
standing the paucity of srientiiic Unowledg<‘ and the 
lack of inslruinenls for ensuring precision in regard 
to temperature, etc. The River Don works, now one 
of the great industrial ostablishments of the country, 
were inaugurated in iSOb, in order to iiuu't tlui in- 
creased demands resulting from early successes, 
and since then dcwadopnients have followed each other 
in rapid succession in connection w ith heavy foigings, 
gun*making, armour mnniifaetiin', shipbuilding, and 
corresponding industries, so that long before Colonel 
Vickers’s retirement in i()O0 the firm had b('Come one 
of the most riMiowned in the world, (\donel Vickers 
w’as awarded the Howard quinquennial prize by the 
Institution of Civil Engineers, “in recognition of tlu* 
part taken during his cart'er in d<‘veloping and im- 
proving the production of steel for important engineer- 
ing piirjjoses.” 

In view' of the possibility of fin's which may arisi‘ 
from further attai'ks by hostile aircTaft, the (’om- 
inissioner of Polic<' of the metropolis directs attention 
to the warning published in June last, recominendiii 
that a supply of water and sand be kept readily 
available for dealing with incendiary tirc^. ll is sug- 
gested that chemical liquid fire extinguishers should 
not be purchased w'ithout a written guarantee that 
th<y comply with official specifications. The specifica- 
tif>n issued by the Hoard of Trade (Circular 1560) li.'is 
reference to the ordinary tvpe of extincteur in wdiich 
w.'itc*r charged with carbonic acid gas is us<'d as the 
extinguishing liquid; it indicates the (diief points of 
construction, testing, and rnaint(‘nance to wlfadi atten- 
tion should be directed in connection with such ap[)a- 
ratus. As regards dry powder fire extinguishers, the 
public is« warm d that no trust can be* placed 
in them for cfTectivcly controlling fires such as are 
likely to be caus(*d by bombs, whether explosive or 
incendiary. In dealing with such outhieaks of fire, 
lilt* prompt and intelligrat use of water or sand, or of 
both, is consider<‘d to b<^ the be st, simplest, and most 
f cononiical procedure. 

We regret to announce the death of Dr. Charles 
Callawxay, of Cheltenham, who was one of the pionec-rs 
in the study of the Archaean rocks of the Hritish Isles. 
Dr. (’allaway w'as born at Hrisiol in 1S3X, and w'as 
edmated for the NonconfonnisI ministry, which he 
afterwards relinquished for <‘diication work and 
g<‘oIogy. In i«^74, when he read his first paper before 
the Geological Society, iniiih remained to be 
done in distinguishing the Cambrian rocks from 
those of earlier date, and in establishing the broader 
grouping of the latter. The extent of his 
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geological work is shown by the fact that more than 
twenty papers by him have been published in the 
Quarterly Journal of the Geological Society, descrip- 
tive of the older rocks of Shropshire, the Malverns^ 
.\nglescy, Assynt and other regions in the north-west 
I Highlands of Scotland, and parts of Ireland. In some 
I of these regions he w'as the first to identify the occur' 
renco of subdivisions of the Cambrian rocks and to 
ascertain their relation to the Archaean groups. In 
th<' latter he introduced the terms Uriconian and Long- 
myndian. The value of his work was recognised by 
I th(' award to him in 18S5 of the Wollaston Fund of 
G(‘ological Sociely, and in 190^^ by the award of 
the Murchison medal. Among the more important 
of his p.apers in the Quarterly Journal of the Geo- 
logical Society may be iTuntioned “The Pre-Cambrian* 
Roiks of Shropshire” (1879-1882) and “'riio Age of 
the Newer Gneissic Rocks of the Northern Highlands” 
(1883), bill many others have been published in the 
(irological Magnunc and in th(i Proci'odings of the 
t'otteswold Naiiiralists’ Field Club, of which he was 
a pasl-pn\sid(‘ni. Dr. Callaway was also a writer on 
ethical subjeits. 

To Ihe October number of the Foriniyhily Rcvie'iv 
Mr. J. B. ('. Kirsliaw contributes an article on the 
scientific and <‘ngineenng aspects of the W'ar. It 
1 pointed out that this Ls the fir.st great war in wliich 
j the striking advances of scientific knowli'dge of recent 
I years have been allowed full play, and how groat has 
I boon the influence in every direction. The subject is 
j dealt with under four headings — the petrol motor and 
its application to land transport .and .aviation; smoke- 
less j)uwders and high e.xplosives; the use of inllam- 
mahl(‘ liquids .and poisonous gases; the legal and moral 
j aspects ol soin<‘ of the.s(‘ recent developments. The 
cornbinatioii of high power with lightness in W’cight 
of the petrol motor rendered possible, first, the auto- 
mobile, and then the diiigiblo balloon and aeroplane. 
The .aiitomobiU' has revolutionised the question of sup- 
plies to the front, ami warfare on its^ present sc.ale 
would otherwas(* have bi'en impossible; troops lighting 
in districts long since denuded of food supidies are 
rrmark.ably wadi c.alered for, and the inhabitants savedt^ 
from sl.arv.ation. 'J'he haulage of heavy siege guns, 
use of armoured motor-cars, the rapid movement 
of troops, .and the elficient motor ambulance service, 

1 all emphasise the utility of the petrol motor. 'I'he 
results from aviation are of immense imporl.aiice — in 
din t ting and controlling artillery fire, and in observa- 
tion work. Discussing explosives, the writer, having 
described briefly the compositon and characters of 
smokeless and high explosives, points out how the 
invisibiliu on discharge in daylight enables batteries 
to be hidden, and how the sniper is able to perform 
his deadly work undetected. 'I'hc section on the use 
of inflamm.able liquids is largely historical, “Ger- 
many’s step forward in this direction, however, in 
reality is a step backw'ards towards barbarism,” the 
use of such methods dating back to very early times. 

A VALUABLE memoir on the evolution and morphology 
of the Palajozoic star-fishes and brittle stars has just 
been published by the United States National Museum 
(Bulletin 88). 'fhe author, Mr. Charles .Schuchert, re- 
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marks that throughout the Cambrian system not a 
single star-fish has yet been discovered, from which 
h<' infers that the skeleton was not evolved until the 
Lower Ordovician, “ where they will surely be found.** 
The Ordovician Hudsonaster he regards as the 
ancestor of the asterids of the Phanerozonia type. 
Numerous diagrams in the text and several excellent 
plates illustrate this difiicult theme. 

The autumn number of Bird Notes ami News con- 
tains much readable matter in regard to the effect of 
the war on bird-life in France and Flanders. Swallows 
returning this spring to their accustomed nesting sites 
only too often found them reduced to a heap of ruined 
masonry. In such cases huts erected for military 
purposes have been adopted tas substitutes. This f;ict 
shows the tenacity with which these birds cling to 
their old haunts. Ilirds roosting betwecMi the lines of 
the opposing forces have on more than one occasii>n 
given timely warning to the sleeping men of the ne;ir 
approach of poison gas fumes, by the rustle of thi ir 
wings and low' cries as they passed ov<!r our trenches. 
Except, indeed, when actually within the zone n{ fire 
the birds have shown themselves strangely indifferent 
to the strife around them. Some valuable dat.a in 
regard to birds in relation to agricidture are also 
given in this number. 

The Psychological Bulletin (vol. xii., No. 8) contains 
a valuable summary of recent literal ur<* on habit 
formation, imitation, and higher capacities, in animals. 
'J'he difficult task of summarising the w’ork done in 
this field has been skilfully performed by Mr. John 
Shepard. All kinds of animals have been experimented 
on, from fiddler-crabs to monkeys. A series of studies 
carried out with pigs, by Messrs. Yerkes and Coyurn, 
on the multiple choice method, convince the authors 
that they have established an approach to “ free ideas ’* 
in that animal. Though visual and kina^slhetic f;ic- 
tors in the main determine the response’s, the pig, 
they consider, is more independent of the particular 
situation than is the crow. The same number also 
contains a similar summary, by Mr. K. S, Lashley, 
on sensory discrimination in animals. The experi- 
ments recorded are m.ainly those concerned with re- 
sponses to light, sound, touch, and smell. Kchino- 
derms, molluscs, and insects, frogs, birds, and various 
mammals furnished the material for these investiga- 
tions. 

The October number of Irish Gardening contains 
some extracts of letters written in August by Mr. 
C. F. Ball, the editor, to Sir F. W. Moore, in which 
some interesting accounts of the vegetation on the 
Gallipoli peninsula are given. It is with great regret 
that we hove received the news that Mr. Ball was 
recently killed in action in the Dardanelles. Mr. 
Ball, who received his horticultural training at Kew', 
w'as assistant to the keeper of the Royal Botanic 
Gardens, Glasnevin, and, on the outbreak of the war, 
volunteered for service, and enlisted in the 7th Royal 
Dublin Fusiliers, 

The new’ garden plants described in English and 
foreign botanical and horticultural publications during 
the year 1914 are brought together In a complete fist 
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in appendix iii. of the Kew Bulletin. Some 350 new’ 
plants, varieties and hybrids, are enumerated. In the 
case of hybrids the parentage, where known, is given, 
and the place of origin. In the case of new plants 
a brief description is appended, the country of origin 
stated, and the name of the introducer. This publica- 
tion, which is produced annually at Kew, should 
prove indispensable to the maintenance of a correct 
I nomenclature, and affords valuable information in a 
I concise form respecting new plants under cultivation, 
abstracted from a very large number of scattered 
publications. 

I A CENSUS report on the mosses of Ireland occupies 
No. 7, six'lion B, of vol. xxxii. of the Proceedings 
of the Royal Irish Academy. As far as possible the 
earliest and latest known lecords are given for each 
I species, except in the case of the commonest and 
w’idely distributed spc’cies. The divisions of Ireland 
adopted in Mr. Pra('g(‘r’s “ Irish '^fopo graphical 
Botany ” are used. Since the ])ublication of David 
Moore’s “Synopsis of tli<? Mosses of Ireland” in 
1872, 1 18 moss(‘s new’ to Ire land have been recorded, 
and foil\’-two of thc'se arc recorded for the first time 
in the prc'sent report, d'he list of records isipreceded 
I by a very interesting account of the progress of 
muscology of Ireland, giving details of the various 
collectors and their contributions. John Ray is the 
first to mention mosses in Ireland, and these were 
probably collected by VV’illiam Sherard, of Oxford. 
To David Moore our knowledge of the mosses of 
Ireland is v('ry largely due, and he added sixty-stw'en 
spc'cies and varieti(‘s to the Irish flora. A useful 
bibliogiaphy of papers <lealing with Irish mosses is 
also included in the report. 

The second part of Father E. Blalter’s “ Flora of 
.Aden” has recently been published as vol. vii.. No. 2, 
of the Records of the Botanical Survey of India. 
Part i., which appeared in 1014, consisted of a general 
account of the flora and of the physical aspects of the 
tounlry, and was accompanied by a large scale map 
of the district; the present part deals entirely w’ith a 
systematic account of tin? flora. A synopsis of tho 
natural orders — Ranunculnceaj to Urticace.aj — is given, 
and the families, genera, and species are fully de- 
sc rilKHl ; keys an^ also given for the genera and species, 
'riic indigenous species number 250, distributed under 
138 genera ; 33 of these species belong to the grasses, 
32 to the Leguminosae, 18 to tho Capparidaceae, 13 to 
the Euphorbiaceiv, 1 1 to the Chenopodiaccae and Bora- 
ginacea?, and 10 to the Composite. Most of the other 
families are represented by only one or two species. 
It is of interest to notice that the three plants belong- 
ing to the family Burseracese found at Aden are the 
w'cll-known myrrh, Commiphora ahyssinica; balm of 
Gilead, Commiphora opohalsamum ; and frankincense, 
Boswellia Carierii, about which Father Blatter gives 
some interesting historical details. Much of our in- 
formation about the flora of Aden is due to the col- 
lections of passing travellers, who may have spent only 
a few hours on shore, but their labours brought to- 
gether in systematic form make a valuable contribu- 
tion to our knowledge of the little-known vegetation 
of southern Arabia. 
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The origin of certain valleys in Cleveland, Cumber- 
land, and elsewhere, which have generally l^en attri- 
buted to overflow streams from ice-dammed lakes, 
has been investigated by Prof. T. G. Bonney. His 
conclusions are published in a pamphlet (“ On jCertain 
Channels,” Bowes and Bowes, Cambridge, 1915). 
Prof. Bonney contends that these channels are relies 
of an ancient drainage system, in the case of the 
Cleveland ones, post-Jurassic, if not post-Cretaceous, 
and in the case of the Cumberland ones, probably 
pre-Triassic ; but, at any rate, in all cases long anterior 
to the Ice age. 

In the Bulletin of the American Geographical 
Society (vol. xlvii., pp. 672-So) Prof. R. dc C. Ward 
returns to the discussion of the climatic subdivisions 
of the United States. Such divisions must be chosen 
in relation to cyclonic and anticyclonic tracks and 
movements, and local and characteristic weather dis- 
tribution around high and low pressures. Changes 
in climate in the United States are met with in going 
east and west, and not north and south. The climatic 
subdivisions must therefore be separated by meridional 
and not latitudinal lines. East and west boundaries 
are largely arbitrary. The main divisions arrived ^t 
are five, an eastern province and a gulf province, both 
bounded on the west by the 2000-ft. contour, that is, 
about 100° W., a plateau province extending west to the 
generalised line of the main Rocky divide, a plateau 
province bounded on the west by the Sierra Nevada- 
Cascade divide, and a Pacific province. The last three 
are subdivided into northern and southern regions 
about 43® N. 

The use of a new type of submarine for hydro- 
graphical work is described by Mr. Simon Lake in the 
Scientific American (vol. cxiii., No. 13, Septc’inber 25), 
The submarine employed is connected with a surface 
vessel by an access tube. Powder is transmitted from 
a dynamo on the surface vessel to the submarine, 
which is provided with a single pair of toothed driv- 
ing wheels at its bows, capable of being turned in 
any direction. From the air chamber in the .sub- 
marine a diver can leave the vessel to examine the 
sea bottom. The author advocates the use of this 
type of vessel in pairs for harbour contouring. Two 
such vessels, each with its surface vessel, and linked 
together by two wires, the upper for telephoning pur- 
poses, and the lower one to locate obstructions, steer 
parallel courses half a mile apart. Any obstruction 
between the submarines would cause a pull on the wire, 
and the rock could then be located by one of the vessels 
steering towards it, reeling in the wires as it went. 
Mr. Lake omits to say whether his method has proved 
practicable. If successful it would certainly give 
more accurate hydrographical data than can be ob- 
tained by the sounding machine alone. 

An earthquake w'as felt throughout a large part of 
Cumberland and in the surrounding counties on 
October 2 at about 3.15 a.m. The disturbed area, 
which extends from Newcastleton in Dumfriesshire on 
the north to Langdale and Troutbcck on the south, 
and from Silloth on the west to beyond Kirkoswald on 
the east, is about fifty-five miles long from north to 
south, and about thirty-seven miles wide, and con- 
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tains about 1600 square miles. It thus seems almost 
co-extensive with the disturbed area of the Carlisle 
earthquake of July 9, 1901 (Quart. Journ. Geol. Soc., 
vol Iviii., 1902, pp. 371-6). This earthquake, accord- 
ing to Dr. Davison, was a twin earthquake, originat- 
ing in a long deep-seated fault directed N. 5^ E., 
underlying the complicated formations of the Lake 
District. The principal focus was situated seven miles 
south-south-west of Carlisle, the other more than 
twenty miles to the south. 

Prof. A. McAdib discusses temperature inversions 
in relation to frost (Blue Hill Meteorological Observa- 
tions, Cambridge, U.S.A., 1915). He seems to find 
more difficulty ij^ explaining the radiation frosts that 
occur in sheltered valleys than there really is, for the 
commonly given explanation is quite simple and meets 
the facts so far as they are known perfectly. The 
first requirement is free radiation, which means 
.absence of cloud of any kind and also absence of , 
water vapour in the overlying air strata; the second 
is absence of wind. Given free radiation, the ground 
is rapidly cooled, and imparts its coldness to the 
bottom layer of air. When this occurs on the summit 
or slope of a hill the cold air simply runs off down 
the slope just as water would do, and its place is 
taken by warmer air from above; hence on the sum- 
mit or slope there is no great fall of temperature. 
But on a plane or in a valley bottom the case is 
different, because the chilled air cannot run off and tlie 
chilling effect of radiation is continued upon the same 
air, which therefore reaches a low temperature. Under 
such conditions there is naturally a sharp temperature 
inversion a short distance above the ground. Absence 
of wind is a further requisite because wind would mix 
up the different layers oi air, thus warming the lower 
and cooling the higher, but with free radiation at 
night there is generally a calm on*" the surface, though 
there may be a good breeze a little way up. Prof. 
McAdie then discusses the artificial means by which 
damage to growing crops may be reduced or avoided. 

Prof. E. Buckingham, of the Washington Bureau 
of Standards, sends us several recent papers by him 
dealing with the principle of similarity and the 
method of dimensions as applied to the formulation 
of equations representing physical results. Two of 
these papers are published in the Physical Review, 
iv., 4 (October, 1914), and the Journal of the Wash- 
ington Academy of Sciences, iv., 13 (July, 1914). In 
addition, wc have a communication to the American 
Society of Mechanical Engineers-, read in June, 1915, 
and a letter to the Electrician (January 15, 1915) 
criticising Becker^s forrnula for the windage of fly- 
wheels, on the ground tnat the terms are not all of 
the same dimensions. It is remarkable how prone 
not only students, but experienced mathematicians 
and engineers are to write down equations which 
are obviously of wrong dimensions. After giving 
numerous illustrations of the method, Prof. Bucking- 
ham points. out that the method is purely formal and 
algebraical. If certain quantities and no others are 
connected by a physical relation, the equation con- 
necting them myst necessarily be of a certain — 

Any mistake must be due to overlooking one of the 
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variables on which the result depends. The process 
cannot supply any new facts. We only get out what 
we put in, but this is generally in a much more 
useful form than the original assumptions. It is 
to be hoped that a study of Prof. Buckingham’s 
papers may lead to a diminution of the mass of un* 
warrantable deductions and unsound formulae that 
now finds its way into scientific and more especially 
technical literature. We need only instance the rule 
that “no purely arithmetical operator such as log 
or sin can be applied to an operand which is not a 
.pure number,” as one of the laws which is most often 
overlooked. 

The leading article in Engineering for October 15 
discusses the second and final report, just issued, of 
the Departmental Committee on bulkheads and water- 
tight compartments presided over by Sir Archibald 
Denny. The report deals with passenger steamers 
trading to the Continent between the limits of Brest 
and the Elbe, in the channels surrounding the British 
Isles, also those plying on short excursions round the 
coast, and on rivers, estuaries, lakes, and canals. 
The fundamental principle underlying the recom- 
mendations is the same as that in the first report 
dealing with ocean-going vessels. A difiiculty arises 
in dealing with the classes of ship to which the second 
report refers, owing to the overlapping in the principal 
features of design of the respective types; also the 
sizes of vessels vary greatly. These considerations 
involved difficulty in stringently applying rules general 
to all types. It seems probable, however, that the 
general recommendations • of the committee will be 
acceptable to all; no doubt the exceptions will be 
considered on their merits by the authorities. It is of 
interest to note that Channel steamers are treated 
more severely than oversea passenger steamers in the 
matter of bulkhead doors--doors worked from the 
bridge alone arc permitted. 

Mr. John Murray’s new announcements include : — 
Vegetable Fibres, by Dr. E. Goulding (in the “Impe- 
rial Institute Handbooks”); A History of the Gold 
Coast and Ashanti from the Earliest Times to the 
Beginning of the Twentieth Century, by W. W. 
Claridge, 2 vols, ; and new editions of Tho Study of 
Animal Life, by Prof. J. Arthur Thomson, illustrated, 
and Geometry : an Elementary Treatise on Theory 
and Practice, by S. O, Andrew. 

OiJR ASTRONOMICAL COLUMN. 

Selenium Cell Photometry of 8 Orionis.— Some 
years ago Prof. Joel Stebbins announced that 
measures of the light of 8 Orionis by means of the 
selenium photometer indicated that this remarkable 
stellar system was also an eclipse-variable, although 
visual observation had failed to establish any altera- 
tion of magnitude. An extensive scries of measures of 
the feeble fluctuations of its light was secured during 
the years 1910-1 1-12 (Astrophys, Journ,, September). 
The only spectroscopic orbit then available was Hart- 
mann’s memorable determination which revealed the* 
fir$yexample of fixed calcium lines. These elements 
we# used in deducing the liglit-curve, but the com- 

NO. ^2399, VOL. 96] 


plete discussion was held up whilst Prof. R. H. 
Curtiss re-investigated the radial velocity variations, 
and these new elements have been employed in the 
discussion of the dimensions of the system. The 
variation of brightness is only o*i5m., of which o-o8m. 
is considered aue to eclipses. The presence of a 
resisting medium such as the calcium envelope sug- 
gested by Hartmann’s discovery would help tb 
explain the brightness near periastron, which is a 
feature of the light-curve. It is only possible to fix 
limits for the dimensions of the system. The minimal 
values possible for the radii of the two bodies are 
5 times and 1*4 times solar, and the mean density 
of the system is found to be 0 006 solar. 

' The Plane of the Soi.ar Motion. — Criticism of the 
hypothesis of star-streaming has led to several attempts 
to develop a gravitational idea of tho stellar universe. 
Thus Prof. H. II. Turner, in 1912, and just about a 
year earlier Prof, von S. Oppenheim, both suggested 
that stellar motions were orbital in character, the stars 
oscillating or revolving about an ideal centre distant 
from ‘ the sun. The solar system itself contains a 
model closely representing Prof. Oppenheim ’s concep- 
tion in the swarm of minor planets viewed from the 
earth. This fact has again been made of use in an 
investigation of the solar motion (No. 4813, Astro^ 
nomischc N achrichten)^ affording means of testing 
the formulae employed in deducing the plane of the 
sun’s path from astrometric data by permitting a 
determination of the known plane of the earth’s orbit 
from the geocentric movements of the minor planets. 
Kphemorides of 265 minor planets gave mean motions, 
etc., of tho bodies comprised in every two hours of 
R.A. Reduction by the Bessel-Kobold method hence 
gave twelve pairs of values of the position of node 
and inclination of the earth’s orbit; eleven showed 
fair agreement, and yielded the highly satisfactory 
mean values 44', i = 22® o', instead of 0° and 23° 27' 

respectively. The application to the case of the solar 
motion was made on the basis of data from Charlier’s 
second memoir. The resulting mean values for all 
Charlier’s areas taken together were J?, =234® 45' 
and 1=50® 15', corresponding solar ai)ox R.A. 267® 58', 
declination -f- 3 1*56; whilst for the galactic areas con- 
sidered apart the mean values wore =245® 30' and 
1=58® 25', apex R.A., 261® 4', declination, +23® 27'. 
Charlier’s values were based, it may be recalled, on 
the proper motion.s in the P.G.C. of Boss. 

Displacement of Photographic Stellar Images. — 
A curious announcement by M. J. Comas Sola {Astr- 
Nach,, 4814) states that among the stars recorded in 
successive slightly displaced exposures on the same 
plate and stellar region, occasionally sonfte pairs of 
images indicate considerable real or apparent move- 
ment in the corresponding star. An example is given. 
It is added that ,it is extremely rare that such a dis- 
placement appears twice in the same star. 

The Solar Eclipse, August 21, 1914. — Prof. 
Stdrmer, together with several colleagues, went to 
Vefsen to observe the eclipse (Vid, Selk, Fork., 
No. 5, 1915, Christiania). Tho observers took up 
stations at Laksfors and 35 km. to the soxth at 
Svennigviken, prepared to secure, should the oppor- 
tunity arise, parallax photographs of aurorae. 
Favoured , by fine weather and clear skies, unfor- 
tunately no aurorm were seen, but the cameras were 
used in taking a large number of snapshots of the 
corona, including seventy exposures with a kinemato- 
graph. Considering the extremely small scale of the 
pictures, the form of the corona is very well shown 
in the reproductions. 
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UPPER AIR TEMPERATURES.^ 

'T'HIS interesting publication of fifty-eight pages 

gives an account of some fifty to sixty ascents 
made at Batavia, Java, and over the neighbouring 
seas. Batavia lies in the latitude of 5^ S., and 
observations from a place so near the equator are of 
especial value; these observations also were designed 
for the purpose of giving information on several 
interesting points. 

The first half of the book gives the detailed account 
of each ascent, that is to say, the temperature and 
relative huniidit)' at each 100 metres both on the 
ascent and descent, and the second half discusses the 
results obtained. The first point discussed is the 
thickness of the land wind at night and the tempera- 
ture inversion. The highest temperature was found 
at 170 metres, and the depth of the land breeze was 
130 metres. The high pressure which prevails over 
Australia in winter, the winter, that is, of the southern 
hemisphere, sometimes stretches as far northwards as 
Batavia, and interesting figures relating to one of these 
periods are given. Very similar conditions set^m to 
prevail there as in Europe in anticyclonic areas; on 
rising from the surface, a decrease of temperature 
with an increasing humidity is met with, but at a 
height between 20 and 30 km. excessive dryness 
with a temperature inversion, or at least a great 
slackening in the temperature gradient, occurs. 

These observations do not depend on kite or 
balloon observations alone, since the summits of some 
of the mountains are high enough to give similar 
record.s. 

In England, the dreary type of anticyclonic cloud 
that so often covers the sky for day.s together in 
winter nearly always, perhaps always, lies just under 
a sharp inversion of temperature and a layer of ex- 
cessively dry air, but the height of this inversion 
seldom reaches 2 km. In Batavia, the cloud layer is 
replaced by a sheet of moist air in which small cumuli 
prevail (in the daytime). In both cases the damp and 
the dry strata are sharply divided, and Dr. Braak 
discusses the reasons of " this arrangement. There 
cannot be much doubt that the extreme dryness is due 
to the air having descended from a colder, and there- 
fore dryer, level, dryer, that is, in the sense of having 
a smaller amount of water vapour; but dry air, as 
Tyndall pointed out long since, cannot radiate or 
absorb radiation with any freedom. Probably radia- 
tion from the vapour of the damp strata, \vhich can 
occur freely through the dry air above, has a good 
deal to do with the formation of the cloud, esperially 
the sea, but they are not numerous enough to .show 
the magnitude with any certainty. 

The daily temperature change by day over the sea 
and the nightly change over the land arc also dis- 
cu.ssed. Dr. Braak finds over the land in the early 
afternoon a gradient from o to 300 m. of 134® peV 
100 m. Over the sea he finds practically no daily 
change at the sea surface, the amplitude being about 
one-third of a degree, but the value increases some- 
what up to 600 m. The observations sufiice to show 
that there is little daily change of temperature over 
the sea, but are not numerous enough to show the 
magnitude with any certainty. 

Some interesting remarks are made on the fall of 
temperature at night, and on an irregularity in the 
change. The double daily oscillation of » the baro- 
meter in low latitudes is quite sufficient to produce 
measurable changes of temperature. It is so 
commonly stated that the adiabatic change of 

1 “ Koninklijk ^fa};nctisch en'MeteoroIoci«ch Ob-servatorium to Ratavia.' 
Verhandelingen No. 3. Drarhen Freiballon* und Fes^eiballon-berbaclit- 
unKf-n. Von Dr. C. Hraak. Pp. 58. (Ratavia : Javasche Boekhandel en 
Drukkerij.) 
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temperature in air is produced by change of height 
that one is apt to overlook the fact that change of 
height by itself is absolutely without effect upon 
temperature, and that the ' rise or fall is due to 
pressure changes only, change of pressure being 
usually, but by no means always, due to change of 
height. W. H. Dines. 

I A MANX TRIBUTE TO EDWARD FORBES. 
'T'HE London Manx Society has issued a report of 
the meetings held in London on February 13 to 
celebrate the centenary of the birth of Edward Forbes. 
The report (“ Edward Forbes, Great Manx Naturalist, 
Botanist, Geologist, Zoologist,*’ 45 pp., is.) contains 
an address by Sir Archibald Geikie, Forbes’s bio- 
grapher, on his life and geological work, appreciations 
of his zoological work by Prof. Ewart, Prof. McIn- 
tosh, and Prof. Herdman, and of his botanical work 
by Prof. Bottomley; also contributions by Prof. Boyd 
Dawkins, Mr. Whitaker, and Dr. J. W. Evans, a 
letter by Mr. Ulrich on behalf of the Palaeontological 
Society of the United States, and the words of Forbes’s 
“Dredging Song.” Kcubt's was born in 1815 in the Isle 
of Man, and was educated in Edinburgh; in 1841 he 
was appointed naturalist to Il.M.S. Beacon during her 
survey of the i^gean Sea and coasts of Asia Minor. 
The following year he became Professor of Botany at 
King’s College, which he held, for part of the time, 
together with the appointments of Palaeontologist to 
the Geological Survey and Lecturer on “Natural 
History as applied to Geology” at the Royal School 
of Mines, until his election to the chair of Natural 
History in Edinburgh in 1854. His death a few months 
later was, according to Sir Archibald Geikie, “one of 
the most grievous losses which British science has 
sustained in our time.” His work was remarkable 
for its wide range, brilliant originality, and philo- 
sophic insight. Huxley wrote of him in 1851 that “he 
has more claims to the title of a philosophic naturalist 
than any man I know in England.” Some of his 
conclusions on the relations of the British flora to 
fauna were rejected by his contemporaries and imme- 
diate successors, but, according to Prof. McIntosh and 
Dr. Scharff, they have been established in the main. 
Mr. E. V. Ulrich, of Washington, reports that Forbes’s 
teaching has “ exerted a profound influence on palaeon- 
tologists the world over,” that the principles he enun- 
ciated now “assume a commanding importance,” and 
that probably no British author oh his subjects has 
been more followed and quoted in America than 
Forbes. Forbes was a man of great literary distinc- 
tion; he was a first-class humorist, and a frequent 
contributor to Punch; and Sir Joseph Hooker has 
recorded that owing to his talents and his personality 
“he was beloved and admired beyond* any natural 
historian of his day.” 

EDUCATION AND INDUSTRYt^ 

I. 

’T'HE British Association, by establishing Section L, 
has recognised education as a branch of science 
and made provision for its advancement. 

But education — I am speaking of that* part of it in 
which human educators intervene — is still regarded 
as belonging to politics and literature, rather than to 
economics and physiology. To many people the very 
title of this paper, “Education and Industry,” will 
appear incongruous. Is there not a great gulf fixed, 
say they, between hazy views of education high in 
the clouds above, and the hard facts of science or 
technology far in the depths beneath?*. 

\ Abridged from a p;iper read to the Educational Science Seed m (L) of the 
British Association on September it, by Principal J. C. Maxwell Garnett. 
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And yet the intimate relation of education to Indus- 
try is obvious enough. Of all that goes to make 
industry possible, let alone prosperous, the human 
element 'is the most important. Wc are careful to 
select suitable land, we know that capital or credit 
is essential to us, and we take pains to see that our 
capital is represented by the most suitable works, 
machinery, and material. But we commonly take 
little interest in producing the necessary men to’undcr- 
take, design, direct, and manipulate the work. 

It is true that industry exists for men, not men 
for industry; and it follows that to train men for 
industry cannot be the whole end of education. How 
far the specific training of men for their particular 
occupations is legitimate can only be decided when 
we know’ what the true aim of education really is. 
Upon the answer to this fundamental question 
educators are not agreed. 

But agreement should not be altogether out of 
reach if only we would treat education as a natural 
science. VVe should then endeavour to keep our 
tliought about education in the closet possible touch 
with facts, especially physiological facts; we should 
think and speak, not only of the mind or soul, but 
also of the cortex of the cerebrum, through which 
alone the soul can Ix^ reached by human educators. 
When facts are available we should use them, and 
follow George Eliot’s advice not to replace them by 
metaphors, or mixed metaphors like tliat of the broad | 
foundation of general culture. When facts are not j 
available we should, if possible, ascertain them by | 
direct experiment; and, if that is not possible, we 
should have faith — that is, we should ascertain the 
facts indirectly by acting on an hypothesis wdth a view 
to its verification or modification by subsequent experi- 
ence. That is how progress has been made in other 
branches of knowhxlgo, and that is how the advance- 
ment of the science of education must also be effected. 
Moreover, the ground so won must be consolidated by 
the us<^ of some esoteric or symbolic language; for at 
present our most precise conceptions, being expressed 
in words that are used every day with many different 
meanings, receive from each of our hearers or readers 
a different interpretation. 

Consider, for example, the word “character.” Per- 
haps the most generally accept'd statement of the 
aim of education is that of the opening sentence of the 
introduction to the public elementary school code : 
“The purpose ... is to form and strengthen the 
character. . . .” But this statement fails to produce 
any clear conception, because it does not define 
“character,” a word which means different things to 
different people, and which to most people, perhaps, 
conveys no clear • meaning at all. If, how’cvcr, wc 
reflect that since \yN% men who, when placed in the 
same circumstances, alw’ays did the same thing, w’ould, 
for practical purposes, be indistinguishable, wo realise 
that men are characterised by their actions : by their 
fruits they are known. If then we inquire w’hat it i§ 
that determines an individuars actions wt find — as 
I have attempted to show in a recent paper * that 
in addition to the sensory stimuli arising from the 
environment of the moment, the determining factors 
are interest, instinct, and will, together with the 
babbits they have helped to form. These, then, are 
the foundations of character. A further inquiry shows 
that, if character is to be strong, two conditions must 
be fulfilled : in the first place, interest must be single 
and wide, combining the whole range of the indi- 
vidual’s experience into one *group of inter-associated 
ideas and including central ideas which stronglv move 
the emotions (instincts) ; and secondly, the will must 
co-operate with this single wide interest and its central 
group of instincts in guiding thought and action.' 

* Published in Manual Training {w May, 1515. 
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ft follows that if the purpose of education is to form 
and strengtlien character, the proximate aim of educa- 
tion must be to develop a single wide interest- a single 
complex of inter-connected neurograms. 

If the citizens we are educating are to have charac- 
ters that are not only strong, but also good — that is, 
if each citizen is to be anxious to serve his neighbours 
— the emotional element at the heart of his wide 
interest must be rich in brotherly love. Education 
without religion is impossible. 

If the individual citizens are to be not only anxious, 
but also able, to serve each other, they must be pre- 
pared to divide labour among themselves so as to 
minister to the economic well-being of the community. 
The more a man’s knowledge or skill differs from 
that of other people the? bettcM* in general can he serve 
his fellow-men. As the occupations of different indi- 
viduals must differ, and as all the ideas that come to 
each in the course of his daily work are to form part 
of his single wide intc.Test, it follows that the single 
wide interests of different individuals must differ 
according to their different occupations; and the great 
interest which each man will then lake in his work 
will incidentally make for his economic efficiency. It 
is true that these single wide interests must also over- 
lap, so that different individuals may share as far as 
|iossiblc^ each other’s interests and have at least their 
interest in the State in common. The extent of this 
overlapping of interests should be limited only by the 
consideration lllTit during the educand’s last two or 
three years at school — or, if he proceeds to college, 
then during his university course — his education should 
have the specific aim of preparing him for his par- 
ticular work in life, including not only the work for 
which he is paid, but the whole of what Kim would 
call his “great game.” The need for this applica- 
tion to education of the principle of continuity, so 
familiar in other branches of natural science, has been 
thus expressed by the Board of Education’s Consulta- 
tive Committee : “The nearer a pupil is to his entrance 
into life, the more steadily must the actual practical 
needs of his occupation bo kept in view, and the more 
decided, therefore, must be the bent of his education 
to that cMul.” 

Fin.'dly, ^xlucation must train the will. The power 
of the will to focus attention — to dirc'ct nerve impulses 
into a particular system of nervous arcs — is the 
su|)remc intellectual faculty, and the only faculty that 
can be trained. Whoever is to have most creative or 
abstract thinking to do, most needs this skill in 
thinking. 

II. 

These conclusions have been separately proclaimed 
by several high authorities. 

“Milton,” said Prof. Perry last year from the 
presidential chair of this section, “ taught mo the true 
notion of education, that the greatest mistake is in 
teaching subjects in water-tight compartments ” ‘ ; in 
fact, education must aim at building up a single wide 
interest. 

“Thorough knowledge of one subject and practice 
in it,” said Goethe, “ produces higher culture than 
incomplete knowledge of a hundred subjects.” 

Ruskin had no doubt about the need for specific 
ctiucation. “'Phe idea,” he wrote, “of a general edu- 
cation that is to fit everybody to be Emperor of 
Russia ... is the most entirely and directly diabolic.al 
of all the countless stupidities into which the British 
nation has of late been betrayed.” ® 

“The whole evolution of educational theory,” 
according to Prof. Adams, “may be said to be a 

3 Report on Higher Klementary Schools (1906), p. ix. 

4 Nature, October 1, 1914. 

3 Quoted riy T)r. Ker^chenateinrr, " Schools .nnd the Nation," p. 236. 

3 ** Fors Clavigera," p. 254. 
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great sweep from specific education^ back to speSfic 
education, through a long period during which formal 
training held the field.’* ^ 

Finally, William James maintained that ’’The 
faculty of voluntarily bringing back a wandering 
attention over and over again, is the very root of 
judgment, character, an 4 will. . . . An education 
which should improve this faculty would be the educa- 
tion par excellence,'* • 

III. 

We shall now assume the truth of these conclusions 
and proceed to discuss the problem of so educating 
every individual that he shall possess, in the first 
place, the single wide interest which his particular 
service to the community most needs for its efficiency ; 
and secondly, skill in thinking — ^the capacity of volun- 
tarily focusing his attention. 

We have first to investigate the qualities — the type 
of single wide interest and the degree of skill in think- 
ing — required by those who are to be engaged in 
various classes of industrial occupation; and after- 
wards to indicate a means of developing the required 
qualities in a sufficient number of persons, selected 
on account of their innate aptitudes for each different 
kind of work. 

The first classification to suggest itself is that of the 
various branches of industry, such as engineering, 
building, chemical manufacture, the textile industry, 
and the like. But the qualities required in the 
manager of an engineering works have more in com- 
mon with those needed by the manager of a chemical 
works or of a cotton mill than with the qualities 
sought for in the lowest grades of labour employed in 
any of these industries. In the same way the de- 
signer of electrical machinery will generally have 
more in common with the professional physicist than 
he has with the engineering tradesman who makes 
what he designs. 

We shall find it convenient to adopt the following 
classification : — 

Class A. — Industrial statesmen ; chief designers ; 
research engineers, chemists, etc. ; consulting en- 
gineers, etc. 

Class H. — Works managers and heads of de- 
partments; junior inerribcrs of designing, testing, 
and managerial staff. 

Class C. — Foremen and leading hands; skilled 
tradesmen. 

Class D.— -Machineincn and repetition workers; 
unskilled labourers. 

No essential discontinuities are to be imagined be- 
tween these classes; nor are the occupations named 
to be regarded as forming complete lists of the classes 
of work they are intended to indicate. 

We have already remarked that every occupation 
includes that of citizen. We have next to consider 
the special, or distinguishing, features of each different 
class of occupation. 

It* is clear that each class is concerned, in the course 
of daily work, with a greater variety of ideas than 
the class next below it. Accordingly, trains of thought 
of members of class A must on the average be fresher, 
and therefore less governed by habit, than those of 
members of classes B, C, or D. “The controllers of 
the great industry,** writes Mr. Graham Wallas, ’’are 
always on the look out for that type of man whom 
Americans call ‘a live wire.’ For such a man secre- 
taries and typists and foremen carry on all that punc- 
tual performance of habitual acts which took up so 
much of the time and labour of a merchant or 
manufacturer even fifty years ago. He is set to form 

’ ** Rvnlution of Kducational Theory,” p. ms. 
w PrinciplcHH>f Psycholory,” vol. ii., p. 434. 
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a habit of non-habituation. Such a man requires 

more emotional drive than one who is engaged in 
mere routine work. And, since his ideas cover so 
wide a range, they are not so naturally associated 
together as those which their daily work brings to 
members of classes B or C or D. He therefore needs 
to weld his various ideas into a single wide interest 
by making voluntary associations between them; and 
in order to make such associations, especially between 
dissimilar ideas, he needs skill in thinking. 

So, then, class A requires a wider interest, a 
stronger emotional element in that interest, and more 
skill in thinking — but not necessarily more pay — than 
class B, class B than class C, and class C than 
class D. 

Let us now look more closely at each of these 
classes. The first named on our list is that of the 
industrial statesman. Wc know him already as the 
captain of industry. But he has lately changed his 
name, for the title of captain does not indicate with 
sufficient clearness the fact that the head of a great 
industrial firm must needs concern himself with 
much that is happening outside the establishments 
which he controls. Not only must he be familiar 
with the state of the markets from which he draws 
his supplies and in which he disposes of his products, 
but, by grasping the significance of economic, social, 
and political changes all over the world, he must be 
able to foresee opportunities for devclopir.g his busi- 
ness .according to a far-rc'achlng policy, and to indi- 
cate the lines of technological research which are 
most likely to lead to such developments. Work of 
this kind involves the widest sort of knowledge. But 
beware of the professional administrator who is 
prepared to administer anything at a moment’s notice. 
The statesman — whether inaustrial or not — must 
possess, in addition to a wide range of knowledge 
and much skill in thinking, a very special interest 
in the particular concern he is directing, whether that 
concern is his own small business or an empire the 
destinies of which are under his control. He must 
see that concern as a whole, and must love it. 
“Without passion,” said Lord Haldane to the students 
of Edinburgh University, “nothing great is, or ever 
has been, accomplished.” 

Lord Haldane went on to compare the statesman 
with the expert, greatly to the latter’s disadvantage. 
Much that has happened lately would probably cause 
Lord Haldane to express himself differently now. In 
any case we shall not follow him here. We shall 
instead place the expert in the same class as the 
industrial statesman because the former requires an 
equally high degree of skill in thinking and at least 
as complex (if not so widely varied or so emotional) 
an interest as the latter. Th# industrial statesman 
may be compared to the astronomer who uses the 
telescope to increase his grasp of the whole, while the 
c.xpcrt rather resembles the naturalist whose microscope 
enables him to see the parts in* great detail. It is 
evident that the successful development of industry 
demands not only the expert in special branches of 
science or technology, but also the industrial states- 
man who co-ordinates the work of experts in dif- 
ferent fields, and who is himself enough of a specialist 
fully to understand his experts, to command their con- 
fidence, and, when, necessary, to decide between them. 
Whoever has authority must also have knowledge. 

The members of class B require fewer associations 
to connect the ideas which constitute their single 
wide interests. -They need less skill in thinking thdn 
members of class A. They require, on the other 
hand, a very wide descriptive knowledge of material 

» “The Great Societv,** p. 87. 

JO “ The Conduct of Life,** p. 05. 
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things, and as much of this knowledge as possible 
they should have acquired at first hand from direct 
sqpse inipressions. Last, but by no means least, the 
works manager and his immediate assistants need 
to interest themselves in the social and economic 
welfare — including the further education, recreation, 
and housing — of all their employees, and this interest 
will help to form the nucleus of those single wide 
interests which are to include all the activities of 
members of class B. 

Foremen and leading hands have hitherto been* 
generally recruited from among skilled tradesmen. 
They are therefore presumed to be qualified them- 
selves to perform every task they have to supervise, 
and evep to perform it better than the men who* are 
.actually doing the work. Upon this presumption is 
based the claim that the shop foreman must be paid 
a higher wage than any workman under him. This 
view, accepted as it generally is by employers and 
employed alike, is responsible for no small restriction 
of output. But it is based on a misconception, since 
the foreman is paid for supervising men, and the 
workman for manipulating material— two quite in- 
commensurate processes. There are, however, signs 
of change. Technically trained foremen whose wages 
may (to start with) be much less than those of the 
men they have to look after, are already bt‘ing em- 
ployed, especially in shops where much repetition 
work is done. Vet it remains true that the qualities 
now most sought for in foremen and leading hands 
arc those of the craftsman whose interest is centred 
in his manual work. 

The operative skilled tradesman whom, for this 
reason, wo have placed in the same class as his fore- 
man is distinguished from the machine man in class 
D in that the operative in class C has a variety of 
skill<‘d work to do, while the members of class D 
who may do skilled work, repeal the same process 
over and over again until its performance is governed 
by habit, so that it almost ceases to receive attention. 
On the one hand, ideas connected with doing, like 
ideas associated with a strong instinct, are peculiarly 
liable to receive attention, so that the w^ork of the 
skilled tradesman in class C is well able to form a 
strong centre for his single wide interest. On the 
other hand, ideas connected with the repetition work 
of class D tend to become circumscribed and cut off 
from other interests. There is, however, reason to 
believe that repetition work is not altogether un- 
interesting to a certain type of mind. It is, indeed, 
actually preferred by some people, including many 
women. Such work may, therefore, form a substantial, 
if not a dominant, part of an interest that is not rich 
in exciting ideas. The remaining part. of the single 
wide interest is of special importance in the case of 
class D. When an eight-hours day is universal it 
may be that the artisan or labourer who leaves work 
with much of his day still before him and feeling 
pleasantly exercised rather than unduly tired by his 
somewhat^ monotonous but by no means exacting 
labour, will devote himself increasingly to national 
and municipal affairs. With that end in view wo must 
see to it that the average member of class D receives 
— not only in^ maturity through the Workers’ Edu- 
cational Association, but a|^o in youth through voca- 
tional part-time classes — the kind of training which 
shall best develop a single interest, wide enough to 
include the highest ideals. of patriotism as well as 
loyalty to a particular, industrial class. 

We have next to consider how to develop in a 
sutncient number of suitably selected perSohS the 
qualities which we have indicated as specially needed 
in each class of industrial occupation. 
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Childhood uo to, say, twelve years of age has few 
organised interests. Accordingly, the need for a 
coherent curriculum, aiming at developing a single 
wide interest, does not obtrude itself until adolescence 
begins. The future member of classes A and B will 
normally spend much of his adolescence in a secondary 
school. Of these schools it is convenient to distin- 
guish two types, named “ Higher *’ and “ Lower ” 
respectively in the accompanying diagram. 

The chief function of the secondary school, the 
school for adolescents, is to foster tho growth of true 
religion — “ not theology nor yet ethics, but per- 
sonal and experimenetal “ — and around this centre to 
build up, out of the miscellaneous information ob- 
tained in childhood and the coherent curriculum which 
the secondary school should itself provide, the begin- 
nings of that single wide interest which should con- 
tinue to grow throughout maturity. The skill in 
thinking which the secondary school must also culti- 
vate is best practised upon a number of closely asso- 
ciated idca.s — a coherent interest — because, unless the 
idea before consciousness at any moment calls up 
many others, from which the will can select that 
which is next to receive attention, this faculty cannot 
be practised; and without practice skill in thinking 
cannot be developed. 

The broad foundation metaphor, of which Dr. 
Kcrschcnstcincr has made such fine fun, is probably 
responsible for~*the fact that most secondary schools 
aim in theory, and some lower secondary schools (un- 
fortunately) in practice also, at comprehensiveness 
rather than at coherence of interest : they have failed 
to realise that coherence at seventeen is the surest 
way to comprehensiveness at twenty-seven. Concen- 
tration has, however, been practised by the classical 
sides of English public schools. But in many of the 
newer secondary schools six or seven distinct subjects 
are taught out of all relation to one another by us 
many separate specialists, and the form master him- 
self is almost unknown 1 

The future member of class A should remain at 
his higher secondary school and enter the university 
at, or soon after, the age of eighteen. It is true that 
the future engineer often spends some time in works 
between school and college; but there is a growing 
consensus of opinion that this period should not be 
too long. Perhaps from Christmas until the follow- 
ing October would be ideal if both school-leaving 
and university-entrance scholarships could be awarded, 
as those of some Oxford and Cambridge colleges 
already are, just before Christmas. ' 

It is to the university that we shall principally look 
in the future for an essential part of the specific 
training of members of class A, for the men with 
creative minds, inventors of new appliances and pro- 
cesses, men who shall not merely be able to follow 
existing practice but also to cope with new problems 
and even to lead in new lines of advance. And our 
university cours<^s, if they succeed in producing men 
of this type, will do so, not because of the knowledge 
they impart, wide though it be, but because of the 
stress they lay on the acquisition of skill in thinking 
along with knowledge. It is skill in thinking — skill 
in applying old knowledge to new situations — rather 
than knowledge itself without such skill, that now, 
as always, marks the really practical man. If, in 
fact, his university course can, in Huxley’s phrase, 
give him “real, precise, thorough, and practical know- 
ledge of fundamentals,” the candidate for member- 
ship of class A may well wait for subsequent works 
experience, post-graduate evening classes, and private 
reading, to develop further his technical information 
to a marketable standard. Whatever letters he may 
n (*. Stanley Hall, “ Adolescence,” vol. ii., p. ^26. 

"Schools and the Nation," p. 275. 
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be able to write after his name, his undergraduate 
course should have aimed at making him a bachelor 
of arts, skilled in the art of learning, and only inci- 
dentally have given him a body of scientific know- 
ledge capable of immediate application. 

This view of the chief aim of a university course 
insists that there shall not be overmuch lecturing; 
that information shall be acquired because it is imme- 
diately and urgently needed for the solution of some 
practical problem; that a larger proportion of the 
most able students shall remain “up** after taking 
their degrees for the purpose of undertaking original 


I course must be at all detached from practical things} 
j It is no more possible to develop skill in thinking 
I without knowledge than to acquire skill in the 
i of tools without material to work upon. Technical 
knowledge is, in fact, a most excellent foundation 
I and medium for cultivating skill in thinking. 

England is fortunate in that most of her highest 
study and research in technology foi;ni part 

! of the work of her universities. For a uni- 

I versity is more than a university course or 

■ ^n ^ aggregate of such courses. The oppor- 

tunities which a university affords for studying elective 
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either in the day or in the evening, and intended for pcrsofis whose employment occupies the greater part of their time. The doubly shaded region 
on the right of the diagram corresponds to those later years of Industrie practice when a man has ceased to attend organised courses of study 
hearing upon his trade or profession. 


research ; and that, while the most distinguished pro- 
fessors shall take part in the teaching of the under- 
graduates from the outset, they shall do so, not 
because of the knowledge they are peculiarly able to 
impart, but because “the personal influence of the 
man doing original work in his subject inspires belief 
in it, awakens enthusiasm, and gains disciples.” 

In urging that the chief aim of a university course 
must be to cultivate skill* in thinking rather than to 
impart information, we do not mean that such a 

Fin«l Report of the Royal Commission on University Education in 
London, p. 29. 
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' subjects are important. But far more important is 
the intimate and constant association in the various 
I students* societies, as well as in the lecture rooms, 
drawing offices, or labor^ories, between students in 
different faculties, from different countries, and with 
entirely different outlooks. 

But the State cannot afford to provide a university 
training for all its citizens. The majority, even of 
class B, will be compelled by economie pressure to 
begin earning money before they are twenty years 

See Newmen's eloquent words quoted. by the Royal Commiiaion on 
University Education in London (idc. cit,^ pp. 26, s;). 
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old. Where a suitable senior technical school exists, 
fhey will do well to receive in it the specific training 
which should occupy the last two years before their 
entry into industrial life. The very important place 
which a senior technical school should fill in the 
educational system of an industrial district is, as yet, 
hardly realised. 

The future member of class C should be transferred 
from tliMH^blic elementary school to the junior tech- 
nical scifeol when other children are transferred to the 
lower secondary school. The junior technical school 
should prepare him for entering one of a group of 
allied trades at or about the age of fifteen. It is not, 
however, the function of the junior technical school 
to teach him a trade, but rather to develop his manual 
skill in work that is closely related to that of the 
trade to which he is looking forward, and to extend 
the great interest which he cannot help feiding in 
such work so as also to include so-called “general” 
subjects. Experience has shown that he will thus 
make more progress in these “general” subjects than 
if he were studying them in a school which has no 
specific aim. 

When the future members of classes A, B, and C 
have been transferred from the public elementary 
schools at th(* age of twelve, the w’ork of the future 
members of class D who are left behind should differ 
somewhat from the general work done by all childn*n 
below the age of twelve. It might well b(! centred 
in (but not, of course, be confined to) handwork dur- 
ing these last two years, and so have much in 
common with the training of Boy Scouts. 

Even when the last two years of whole-time educa- 
tion have been admir.ibly adapted to pn'oan' the 
oducand for his imminent voeatlon, soitk' educational 
discontinuity must always occur as hr leaves whole- 
time school or college to aintinue his education in 
industrial life. Part-time classes afford the best 
means of reducing this discontinuity to a minimum. 
Accordingly, every boy or man, as he first enters 
upon industrial work, should attend suitable part-linu' 
classes. No feature of English education is more 
striking to the foreign observer than the system of 
part-time courses in all our great centres of industry. 
At the present time most part-time courses involve 
attendance on three cviMiings a week for sevtaal suc- 
cessive years. Although they cannot cover the whole 
ground of university courses, they aim (for the most 
part) at affording an alternative means of training 
men to occupy positions of responsibility in industrial 
affairs. 

While, however, our part-time classes are thus 
training technical men, they arc neglecting manual 
workers. Instc.ad of attending thesi* technical classes, 
the boy who enters works at fourteen or fifteen years 
of age requires (at least until he is seventeen years 
old) a special type of part-time course, to which the 
name ‘‘minor course” has lately been given. One of 
the principal objects of such a course is to provide 
instruction in those matters which the trade apprentice 
in bygone days learned by close association with a 
rnaster craftsman, and which are commonly lost to 
him under modern industrial conditions. The minor 
course will therefore “have as its central subject the 
trade processes or craft in which the students are 
®tipaged.” But so-called “ citizenship ” subjects — 
suoh as history and economics, the study of which will 
make for a better understanding of problems concern- 
ing wages and hours of labour — also form an essential 
part of a ihinor course. It remains to add that the 
need for minor courses is not yet sufficiently appre- 

• 1! difference is marked by rhe dotted line at y in the diagram. 

I® Board of Education Circular 994. 
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ciated, with the result that a great opportunity of 
educating during the critical years of adolescence the 
numerous members of class C and class D is being 
neglected. 

V. 

The system of education, the outline of which I 
have thus described, is represented on paper in the 
diagram. Its realisation in any English industrial 
district — say, Manchester — would need some, but not 
much, co-ordination; for the diagram represents 
neither what is nor what might be under ideal con- 
ditions, but what could be made out of what is with 
the maximum of advantage in proportion to the effort 
spent in making the change. The co-operation of local 
education authorities, universities, the Government, 
employers, and parents would be required in order 
to complete this change. 

But already there are signs that all the necessary 
co-operation is forthcoming. Many striking instances 
might be cited in support of this statement did time 
permit. I must, however, be content to mentioni^only 
two: Mr. Henderson’s new scheme for the organisa- 
tion and development of industrial research, and a 
similar scheme recently prepared by a committee of 
the Manchester Engineers* Club. This latter .scheme 
provides for organised co-operation between schools, 
eollegc.s, and engineering firms in the education of 
engineers and for the (‘iicouragemcnt of research in 
the following, among other ways : — 

By developing co-operation between engineering 
firms on the one hand and universities and tech- 
nical colleges on the other, so as to establish such 
“schools of thought ’’ as exist in the research de- 
partments of great Continental and American en- 
gineering firms, but cannot be fostered in the 
comparatively small establishments (and smaller 
research departments) of most British engineer- 
ing firms. 

VI. 

I'he co-ordinated system of schools, colleges, and 
works rc[)r(’sentcd in the diagram will not be satis- 
factory unless it is thoroughly democratic. It is true 
that innate differences between individuals cannot well 
be distinguished from differences produced by home 
surroundings. But whoever is best fitted by nature 
and nurtun' for any particular class of occupation 
should be selected to n'ceive, if necessary at the 
.State’s expense, the training which will best prepare 
him for it. Education authorities should see that the 
number of persons so .selected is sufllcient— but not 
much more than siinicient— to supply whatever demand 
is also a need 

VH. 

At presiMit the Mipply of men for th(* highest classes 
of work falls v(*rv far short of the demand. Every 
year the number* of appointments offered to School of 
Technology graduates greatly exceeds the number of 
these graduates. Not only is this true of posts in 
chemical works, but also of electrical land other 
engineering appointments. Although the number of 
undergraduates in tlic School of Technology (Faculty 
of Technology in Manchester University) increased by 
50 per cent, in the two years before the war, the 
demand for their services after graduation increased 
in a still larger proportion. 

Such farts" need to be realised by boys and by their 
parents. But it is even more important that they 
should realise that the highest kind of technological 
work is noble work, worthy of a lifetime’s duration. 
The profession of applying science to industry is rich 
in opportunities for helping to bring about the ideal 
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future of the human race. While it is the glory of 
the medical profession, for example, that it assists in 
preventing a wastage of life that could not but retard 
human progress, we must remember that technology 
helps to produce what medicine and surgery help to 
preserve. The great increase in population which 
began in the middle of the eighteenth century was 
directly duo to mechanical invention. Indeed, 
the application of science to industry not only 
renders possible a rapid growth of population, 
but it exempts an over-growing proportion of this 
increasing population from the need for incessant 
physical toil. Moreover, all that acceleration of 
human progress which results from the increasing 
national expenditure on the education of the people 
would cease with any interruption of the march of 
technological invention. 

Every improvement, then, which the technologist 
may be able to make in the direction of cheapening 
production — n*ducing, for example, the cost of a brake 
horse-power hour -will help to increase the number 
of riftn whom the community can spare for the study 
of classical literature in order to keep the thought of 
our time in touch with the best of the thought of 
ancient Greece and Rome; it will help to increase, 
too, the number of those who can be spared by this 
generation to devote their lives to scientific research, 
to widen the scope of human thought, to teach men 
more of the works and ways of God, and to obtain 
the knowledge which technologists of the future will 
apply for the benefit of generations not yet born ; 
and, most important of all, it will help to support the 
seers and the prophets on whom wc so largely depend 
in the weightiest affairs of human life. 


THE BRITISH ASSOCIATION- 
SECTION M. 

AGRICULTURE. 

Oi'iiNTNG Address ry R. II. Rew,' C.Ii., President 
OF THE Section. 

Farming and Food Supplies in Time of War. 

Before considering the position of farming in the 
present war, we may briefly glance at its position 
when a century ago the nation was similarly engaged 
in a vital struggle. 

From February, 1793, until 1815, with two brief 
intervals, we were at war, and the tonflict embraced 
not only practically all Europe but America as well. 
The latter half of the eighteenth century had witnessed 
a revolution of British agriculture. The work of 
Jethro Tull, “Turnip” Townshend, Robert Bakew^ell, 
and their disciples, had established the principles of 
modern farming. Coke of Holkham had begun his 
missionary work; Arthur Young was preaching the 
gospel of progress; and in 1S03 Humphry Davy de- 
livered his epoch-making lectures on agricultural 
chemistry. Common-field cultivation, with all its 
hindrances to progress, was rapidly being extinguished, 
accelerated by the General Inclosuro Act of 1801. A 
general idea of the state of agriculture may be ob- 
tained from the estimates made by \V. T. Comber 
of the area in England and Wales under different crops 
in 1808. There were then no official returns, which, 
indeed, were not started until 1866; but these esti- 
mates have been generally accepted as approximately 
accurate, and are at any rate the nearest approach we 
have to definite information. 

I give for comparison the figures from the agricul- 

1 Slightly abridged bv the author. 
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tural returns of 1914, which appraximately correspond 
to those of the earlier date : — ^ 


Wheat 

Barley and rye 

Oats and beans .. . 

Clover, rye-grass, ctc.^. 

Roots and cabbages cultivated 

by the plough 

Fallow 

Hop grounds 

Land depastured by cattle ... 


x8o8 

Acres 

* 9»4 

Acres 

3,160,000 

1,807,49^ 

861,000 

2,872,000 

1.558.670 

2.223,642 

1,149,000 

2.558.73s 

1,150,000 

2,077.487 

2,297,000 

340.737 

36,000 

36,661 

i 7 » 479 »ooo 

16,115.750 


The returns in 1914 comprise a larger variety of 
crops than were cultivated in 1808. Potatoes, for 
instance, were then only just beginning to be grown 
as a field-crop, and 1 have included them, together 
with Kohl-rabi and rape, among ” roots and cabbages.” 

The population of England and Wales in i8oi was 
8,892,536, so that there were 35 J acres under wheat 
for every hundred inhabitants. In 1914 the population 
was 37,302,983, and for every hundred inhabitants 
there were 5 acres under wheat. 

The yield of wheat during the twenty years ending 
1795 was estimated at 3 qr. per acre*; in 1914 it was 
j A qr. per acre. The quantity of home-grown wheat 
per head of population was therefore Sj bushels in 
1808, and ih bushels in 1914. Nevertheless, even at 
that time, the country' was not self-supporting in 
breadstuffs. In 1810, 1,305,000 qr. of wheat and 

473.000 cwt. of flour were imported. The average 
annual imports of wheat from 1801 to 1810 were 

601.000 qr., and from 1811 to 1820 458,000 qr. Up to 
the last decade of the eighteenth century England was 
an exporting rather than an importing country, and 
bounties on exports were offered when prices were 
low, from i68q to 1814, though none were, in fact, 
paid after 1792. 

During the war period wc are considering, the 
annual average price of wheat ranged from 49.^. 3d. 
per qr. in 1793 to 126^. 6d. per qr. in t 8 t 2 ; the real 
price in the latter year, owing to the depreciation of 
the currency, being not more than 100.?. In 1814 the 
nominal price w’as 745. 4d. and the real price not more 
than 54.?. per qr.® The extent to which these high 
and widely varying prices were affected by the 
European war has been the subject of controversy. As 
we mainly depended on the Continent for any addition 
to our own resources, the diminished production during 
the earluT years in the Netherlands, Germanv, and 
Italy, and in the later years of the war in Russia, 
Poland, Prussia, Saxony, and the Peninsula, j-educed 
possible supplies. At the same time the rates of 
freight and insurance, especially in the later years of 
the war, increased very considerably. Tooke mentions 
a freight of 30/. per ton on hemp from St. Petersburg 
in 180C). On the other hand, a powerful impetus was 
given to home production, which was stimulated by 
Government action and private 'enterprise. Inclosure 
I wa.s encouraged by the General Inclosure Act of 1801, 
and 193A Tnclosure .^cts were passed from 1793 to 
1815. The schemes for increasing and conserving 
food supplies were various. The Board of Agricul- 
ture, for example, offered prizes of 50, 30, and 2d 
guineas respectively to the persons who in the spring 
of 1805 cultivated the greatest number of acres — not 
fewer than 20 — of spring wheat.^ In 1795 rt Select 
I Committee recommended that bounties should be 
granted to. encourage the cultivation of potatoes on 

2 Report of .Select Commlfee on the menns of promAtinctho cultiimUfm. 
end improvement of the waste, unipcloaed and unproductive land* of ibe 
kingdom, xroq. 

* Porter’s “ PrAgrew of th* Nation,*' by F, W. Hir«t, p 183. 

* " Annals of Agriculture," 1805. . 
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"lands at present lying waste, uncultivated, or un- 
productive," and that means should at once be adopted 
add at' least 150,000 and perhaps 300,000 acres to 
tne land under cultivation " as the only effectual means 
of preventing that inr^ortation of corn, and disadvan- 
tages therefrom, by which this country has already 
so deeply suffered." 

The main cause of high prices and scarcity was the 
failure of the harvests. Mr. Prothero thus analyses 
the wheat harvests of the twenty-two years 1793-1814 : 
‘‘Fourteen were deficient; in seven out of the fourteen 
the crops failed to a remarkable ^xtent, namely, in 
1795, 1799* 1800, 1809, 1810, 1811, 1812. Six produced 
an average yield. Only two, 1796 and 1813, were 
abundant ; but the latter was long regarded as the best 
within living memory." * 

It appears paradoxical, but in a sense it is true, 
to say that the scarcity of wheat in certain years arose 
from the fact that the country was too largely de- 
pendent on its own crop. The risk of a bad harvest in 
a climate such as that of the British Isles must always 
be serious, and by the fortune of war this risk between 
1793 and 1814 turned out to be very high. When 
supplies are drawn from the four quarters of the globe, 
it is evident that the risk of a shortage in lime of 
peace is greatly reduced. Whether in a great war it 
is preferable to be more dependent on the sea than on 
the season is debatable. 

In comparison with wars for national existence, 
such as that against Napoleon, and in a still sterner 
sense that in which wo arc now engaged, other con- 
flicts appear insignificant. The Crimean War, how- 
ever, did affect our food supplies and had a reflex 
action on British agriculture. The cessation of imports 
from Russia caused a rise in the price of corn. The 
average price of wheat rfse to 725. 5^. per qr. in 1854, 
74.^. Sd. in 1855, and 695. 2d. in' 1856. Only once 
before (in 1839) during the previous thirty-five years 
had it risen above 705. There were then no agricul- 
tural returns, but the estimates of Lawes, which were 
generally accepted, put the area under wheat at a little 
more than 4,000,000 acres, a higher figure than has 
been suggested for any other period. It is, indeed, 
highly probable that the Crimean War marked the 
maximum of wheat cultivation in this country. It was 
a time of great agricultural activity and of rapid pro- 
gress. To their astonishment, farmers had found, 
after an interval of panic, that the Repeal of the Corn 
V Laws had not obliterated British agriculture, and that 
even the price of wheat was not invariably lower than 
it had often been before 1846. Caird had preached 
"High Farming" in i8j8 and found manv disciples, 
capital was poured' into the land, and the high prices 
of the Crimean period stimulated enterprise and re- 
stored confidence in agriculture. 

To generalise verv roughly, it mav be said that 
while the Napoleonic wars were followed by the 
deepest depression in agriculture, the Crimean War 
was followed by a heyday of agricultural prosperity 
which lasted for more than twenty years. What the 
agricultural sequel to the present war may be, I leave 
to others tp estimate, and I turn to consider briefly 
some of its effects on British farming up to the present 
time. 

Harvest had just begun when war broke out on 
August* 4; indeed, in the earlier districts a good deal 
of corn was already cut. The harvest of T014 was, 
in fact, with the exception of that of iqii, the earliest 
of recent years, as it was also one of the most quickly 
gathered. The agricultural situation may perhaps be 

shown by^ giving tbe returns of the croos 
then in hand, i,e, in course of gathering or. in. the 
ground, with the numbers of live stock as returned on 

® “ Enirlish Farming:, Pan* and Present,” p. 969. 
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farms in the previous June. The figures are for the 
United Kingdom, and I add the average for" the pre- 
ceding ten years for comparison : — 



19*4 

Average 1904-13 


Qr. 

Qr. 

Wheat 

7,804,000 

7,094,000 

Barley 

. 8,066,000 

7,965,000 

Oats 

.. 20,664,000 

21,564,000 

Beans 

. 1,120,000 

1,059,000 

Peas 

374,000 

525,000 


'1 utLs 

Tons 

Potatoes 

•• 7.476,000 

6,592,000 

'Furnips and swedes . 

. 24, 196,000 

26,901,000 

Mangold 

.. 9,522,000 

9i934»oo^ 

Hay 

.. 12,403,000 

14,148,000 


Cwt. 

Cwt. 

Hops 

507,000 

354*000 


No. 

Mo. 

Cattle 

.. 12,185,000 

. 27,964,000 

11,756,000 

Sheep 

29,882,000 

Pigs 

•• 3»953»ooo 

3,8o5,dbo 

Horses 

1 ,85 1 ,000 

2,059,000 


Farmers had thus rather more than their usual 
; supplies of nearly every crop, the chief deficiencies 
I being in peas, roots, and hay. The shortage of the 
hay crop was, however, in some measure made up by 
the large stocks left from the unusually heavy, crop 
of 1913. It was^'fortunatc from the food-supply point 
of view that two of the most plentiful crops were wheat 
! and potatoes. The head of cattle was very satisfac- 
I tory, being the largest on record, and pigs were well 
I above average. Sheep, always apt to fluctuate in 
I numbers, were much below average, the total being 
I the smallest since 1882 with the exception of 1913. 
I On the whole, it was a good year agriculturally, 
and the .supply of home-grown produce at the begin- 
ning of thci war was bountiful. Nature at any rate 
had provided for us more generously than vve had a 
right to expect. 

At first it .appeared as if farmers were likely to be 
sufferers rather than gainers by the war. Prices of 
feeding-stuffs, especially linseed and cotton-cakes, 
m.aize-mcal, rice-meal, and barley-meal, rose at once, 
recruiting affected Ihti labour supply, .and dilTiculties 
arose in the distribution of produce by rail. With one 
or two exceptions, such ;is o.ats, the prices of farm 
produce showed but little rise for three or four months 
I after the war began. Wheat rose about 10 per cent., 
barley remained about normal, cattle by November 
I had not risen more than 3 per cent., sheep and veal- 
1 calves showed no rise until December, while poultry 
was actually cheaper than usual, though^ oggs rose 
considerably. Butter rose slightly, and* cheese re- 
mained about normal. Up to nearly the end of the 
year, in fact, it may be said generally that British 
farm-produce made very little more money than usual. 

Meanwhile, the nation began to take a keen interest 
in the agricultural resources of the country, and farm- 
ing became the object of genera! solicitude. We 
started with great energy to improvise, in truly British 
fashion, the means of facing the supreme crisis of our 
fate, but the elementary fact at once became obvious 
that it is impossible to improvise food. The main 
farm-crops take an unreasonably long time to grow, 
even if the land is prepared for ihem,^ and a sudden 
extension of the area under cultivation is* not a simple 
pnoposition. It was freely pointed out — with un- 
deniable truth — that our agricultural system had not 
been arranged to meet the conditions of a great 
European war, and many suggestions were made to 
meet the emergency. Some of these suggestions in- 
volved intervention by legislative or administrative 
action. It was decided that any attempt violently to 
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divert the course of farming from its normal channels 
would probably not result in an increased total pro- 
duction from the land. The Agricultural Consulta- 
tive Committee, appointed by the President of the 
Board of Agriculture on August lo, issued some ex- 
cellent advice to farmers as to their general line of 
policy and the best means by which they could serve 
the nation, and this was supplemented by the Board 
and by the agricultural colleges and local organisations 
throughout the country. No fewer than thirty special 
leaflets were issued by the Board, but, while it may, I 
think, fairly be claimed that .all the recommendations 
made ofiicially were sound and reasonable, ^ should 
be the last to aver that farmers were universally 
guided by them. They do not accept official action 
effusively : — 

Unkempt uhoiit those hedges blows 

An Knglish unofticial rose, 

and official plants do not flourish naturally in farm 
hedgerows. It was, however, fairly evident that 
patriotism would suggest an effort to obtain the maxi- 
mum production from the land, and there were good 
reasons to think that self-interest would indicate the 
s.ame course. It must be admitted, however, that 
during the autumn the lure of self-interest was not 
very apparent. Food-prices, however, at the end of the 
year began to rise rapidly. English wheat in Decem- 
ber was 25 per cent, above the July level, in January 
45 per cent., in February and March 6o per cent., and 
in May 8o per cent. Imported wheat generally rose to 
a still greater extent, prices in May standing for No. 2 
North Manitoba 05 per cent., and No. 2 Hard Winter 
qo per cent, above July level. The greater rise in 
imported wheat may be noted as vindicating farmers 
against the charge which was made against them of 
unreasonably withholding their wheat from the market. 
Cattle and sheep rose more slowly, but in March prices 
of both had risen by 20 per cent., and in Mav and 
June cattle had risen by about 40 p('r cent. Butter 
rose by about 20 per cent., and cheese by .about 
40 per cent. Milk rose little through the winter, but 
when summer contracts were made prices remaiiu*d 
gonerallv at the winter level. 

British agriculture, like the British Isles, is a 00m- 
parativelv small affair geographicallv. I'he 47 million 
acres which it occupies, compared with the 80 million 
acres of Germany or the qo inillinn acres of France, 
and still more the 290 million acres of the United 
States, represent an area which mav be termed 
manageable, and about which one mitrlit expert to 
generalise without miirh diflirulty. But, in fart, 
generalisation is impossible. Even on the 27 million 
acres of farm land in England and Wales there is 
probably more diversity to the sauare mile than in 
any country on earth. The variations in local condi- 
tions, class of farming, and status of occupier preclude 
the possibility of making any general statement with- 
out elaborate qualifications. Thus whatever one might 
say as to the effects of the war on agriculture would 
be certain to be inaccurate in some districts and as 
retrards some farmers. 

There are three main agricultural groups, corn- 
growing, grazing, and dairying. They overlap and 
intermingle indefinitely, and there are other impor- 
tant groups, such as fruit-growing, vegetable-growing, 
hop-growings etc., which represent a very large share 
of the enterprise and capital engaged on the land. 
TTie receipts of the corn-growing farmer, gcnerallv 
speaking, were substantially increased. Probablv 
about 50 per cent, of the wheat-crop had been sold 
before "prices rose above 40s. per quarter, and there 
was very little left on the farms when thev reached 
their maximum in » May. Oats rose rather more 
quickly, but did not reach .so high a level, relatively, 
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as wheat. Barley — owing perhaps to enforced and 
voluntary temperance — never# made exceptional prices, 
and, in fact, the best malting barleys were of ratheir 
less than average value. There is no doubt, however, 
that farmers who depended mainly on corn-growing 
found an exceptionally good market for their crops 
and made substantial profits. Farmers who depended 
mainly on stock were less generally fortunate, although 
stock were at a fairly high level of price when the 
war began. Sheep for some time showed no signs 
of getting dearer, but in the spring prices rose sub- 
stantially, and a gqod demand for wool — which in one 
or two cases touched 2s. per lb. — made the. flock- 
masters’ returns on the whole very satisfactory. Cattle 
followed much the same course; stores were dear, but 
by the time fat stock came out of the yards or off the 
grass prices had risen to a very remunerative level. 
The large demands on imported supplies of meat for 
the Briti.sh and French armies occasioned a distinct 
shortage for the civil population, but this was relieved 
by a reduced demand, so that the effect upon prices of 
native beef and mutton was not so great as might 
have been expected. The influence of a rise of price 
upon demand is more marked in the case of meat 
than in that of bread. While there has been a <lis- 
tinct reduction in the consumption of meat, there is 
no evidence of a reduced consumption of bread. 

Dairy farmers generally found themselves in difti- 
ciiltios. Prices of butter and cheese increased but 
slightly, and milk remained for a considerable period 
almost unchanged. The rise in the prices of feeding- 
stuffs and the loss of niilkcTS aggravated tht?ir troubles. 
An actual instance of the position in February as 
affecting a fairly typical two-hundred acre farm may 
be quoted. It had thirty milch cows producing about 
16,500 gallons per annum. The cake bill showed an 
advance of 50 per cent., and wages had risen 12 per 
cent. Tt was calculated that the extra cost was 1-3^. 
per gallon of milk. Later the prices of milk, butter, 
and cheese rose, but on the whole it cannot be said 
that dairy farmers generally made exceptional profits. 

While it is certain that the gross receipts by farmers 
wore substantially increased, it is very diflirult to 
estimate what the net pecuniary gain to agriculture 
has b(M?n. It can only be said generally that while 
some have made substantial profits, which were prob- 
ably in very few cases excessive, many others have 
on balance (after allowing for extra cost) done no 
better financially, and some perhaps even worse, than 
in an average year of peace. With regard to one 
item of extra cost, that of labour, it is possible to 
make an approximate estimate. Agricultural labourers 
were among the first to respond to the call for the 
now armies, and, up to the end of Januarv, 15 per 
cent, had joined the forces of the Crown. This con- 
siderable depletion of labour was not acutely felt by 
farmers during the winter, but during the spring and 
summer serious difiiculty was experienced and many 
devices were suggested — some of which were adoptoil 
— for meeting it. Naturally the wages of those agri- 
cultural labourers who were left rose, the rise varying 
in different districts but being generally from 15. 6 d. 
to 3s. per week. Owing to the rise in the price of 
commodities, this increase of wages cannot be re- 
garded as a profit to the labourers, but it is, of course, 
an outlay bv farmers, which in England and Wales 
may be reckoned as amounting to an aggregate of 
about 2,ooo,ooo2. 

This country* has never suffered from a dearth • of 
j agricultural advisers, and In such a time as the pre- 
• sent, when everyone is anxious to help the country, 
J it is natural that they should be unusually plentiful. 
I Advice was freely offered both to the Government how 
I to deal with farmers and to farmers how to deal with 
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tht land. Whether in consequence of advice or in 
spite of it, it may fairly be said that farmers through- 
out the United Kingdom have done their duty. They 
have met their difficulties doggedly, and have shown 
an appreciation of the situation which does credit to 
their intelligence. It was not easy last autumn when 
farmers had to lay their plans for the • agricultural 
year to forecast the future. We were all optimists 
then, and many thought that the war might be over 
before the crops then being planted were reaped. It 
was clear, however, that the national interest lay in 
maintaining and, so far as possible, increasing the 
produce of the land. In the quiet, determined^ way 
which is characteristic of them, farmers devoted them- 
selves to the task, and the returns recently issued give 
the measure of their achievement. They have add<‘d 
22 per cent, to the acreage of wheat and 7 per cent, 
to the acreage- of oats, and they have kept the area of 
potatoes up to the high and sufficient level of the 
previous year. These are the three most important 
crops. They have also not only maintained the slock 
of cattle, which was the largest on record, but, in 
spite of unfavourable conditions and a bad lambing 
s(‘ason, they have increased the stock of sheep. In 
view of these facts, I venture to say that Hritish and 
Irish farmers have shown both patriotism and intelli- 
gence, and may fairly claim to have contributed their 
share to the national effort. 

The share of British agriculture in the food supply 
of the nation is more considerable than is sometimes 
realised. When I last had the honour to address the 
British Association I ventured to emphasise this point, 
and I may bo allowed to rei)(iat, in a somewhat 
different form and for a later period, the figures then 
given. Taking those articles of food which are more 
or less produced at homo, the respective proportions 
contributed by the United Kingdom, the r<‘St of the 
Empire, and foreign countries wen' on the average 
of the five years 19 10-14 follows : — 


Wheat 

Meat 


Poultry ' 

EffgS .... 

Butter (including margarine) 
Cheese 


Milk (including cream) 

Fruit 

Vegetables 


ITnited 

Kingdom 

liriti^h 

Kiiipire 

overseas 

F orcicn 
countries 

Per cent. 

P«T cent. 

Per cent’ 

190 

39'3 

417 

57-9 

10*7 

31-4 

82.7 

0-2 

17. 1 

676 

01 

32-3 

25-1 

13-3 

616 

195 

654 

151 

95-4 

0-0 

46 

36*3 

8-3 

55*4 

918 

i*i 

71 


The war has directly affected some of our food sup- 
plies by interjposing barriers against the exports of 
certain countries. Fortunately we were in no way 
dependent for any of these foods upon oiir enemies, 
though Germany was one of our main sources of 
supply for sugar. We received some small quantities 
of wheat or flour and of eggs from Germany, Hun- 
gry, and Turkey, some poultry from Austria- 
Hungary, and some fruit from Germany and Turkey, 
but the whole amount was insignificant. The prac- 
tical cessation of supplies from Russia was the most 
serious loss, as we drew from thence on an average 
9 per cent, of our wheat, 9 per cent, of our butter, 
and 16 per cent, of our eggs. 

Within the first few days of the war, the Govern- 
ment, through the Board of Agriculture, obtained 
returns not only of the stocks of all kinds of food- 
stuffs in the country, but also of the stocks of feeding- 
stuffs for animals and of fertilisers for the land, 
lowers were taken under the. Articles of Commerce 
(Keturns, etc.) Act to compel holders of stocks, to 
make returns, but it is due to the trading community 
to say that in only two instances, so far the Board 
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of Agriculture was concerned, was it necessary to 
have recourse to compulsion. The returns of stocks 
of food-stuffs, feeding-stuffs, and fertilisers have been 
made regularly to the Board of Agriculture® every 
month since the outbreak of war, and the loyal co- 
operation of the traders concerned deserves cordial 
recognition by those whose official duty has been 
rendered comparatively easy by their assistance. 

A very casual glance at the national dietary suffices 
to show that John Bull is an omnivorous fe^er, and 
ns the whole world has eagerly catered for his table 
his demands arc exigent. But, for various reasons, 
our daily bread, reluctant though most of us would 
be to be restricted to it, is regarded as the measure 
and index of our food supplies. On August 4 the 
Board of Agriculture published an announcement that 
they estimated the wheat-crop then on the verge of 
harvcist at 7,000,000 quarters, and that, including other 
stocks in hand, there was at that time sufficient wheal 
in the country to feed the whole population for four 
months; and a few days later, having then obtained 
further information from about 160 of the principal 
millers, they stated that the supplies in the country 
were sufficient for five months* consumption. Th' 
Board also announced, on August 5, that the potato 
crop would furnish a full supply for a whole year's 
consumption without the necessity for any addition 
from imports. When it was further announced that 
the Government iTad taken steps to ensure against a 
shortage of sugar it began to be generally realised 
that at any rate the country was not in 'imminent 
danger of starvation. Indeed, on a broad survey of 
the whole situation, it was apparent that our native 
resources, together with the accumulated stocks of 
various commodities held in granaries, warehouses, 
and cold stores, would enable the United Kingdom 
to face even the unimaginable contingency of a com- 
plete blockade of all its ports for a considerable period. 

In these circumstances it appeared that, provided 
adequate protection were given against unusual risks, 
commercial enterprise might in the main be relied 
upon to supply the demands of the people in the normal 
manner and in the usual course of business. It is a 
self-evident axiom that it is better not to interfere 
in business matters unless there is a paramount 
necessity for interference. 

The machinery of modern business in a highly 
organised t'ommunity is very complicated; the innu- 
merable cog-wheels are hidden while the machine is 
running normally, but every single one of these be- 
comes very obvious when you attempt to introduce a 
crowbar. With one or two exceptions the purveyors 
of food to the nation were left to conduct their busi- 
ness without official interference, though the Board of 
Trade took steps to ascertain what were the retail 
prices justified by the wholesale conditions and to 
disseminate the information for the protection of con- 
sumers against unreasonable charges. 

One measure of a drastic and widespread nature 
was adopted. The exportation of a large number of 
commodities was prohibited. This was done for two 
reasons : (1) to conserve stocks in this country, and 
(2) to prevent goods from reaching the enemy. The 
latter object could be attained only very partially by 
this method so long as any .sources of supply other than 
the ports of the United Kingdom w^re open to the 
enemy or to adjoining neutral countries. The former 
object — with which we are now only concerned — was 
on the whole achieved. The Board of Agriculture, 
concerned for the maintenance of our flocks and herds, 
at once secured a general prohibition of the exportation 

H Returns in Scotland and Ireland are made to the Agricultural Penart- 
ments of tho«e eountriex and the resultx transmitted to the Board of Agri- 
culture and Fisheries. 
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of all kinds of feeding-stufTs for animals. Many kinds 
of food-stuffs were at once included, and later addi- 
tions were made, so that for a long time past nearly 
all kinds of food have been included, though in some 
cases the prohibition does not apply to the British 
Empire or to our Allies. The exportation of ferti- 
lisers, agricultural seeds, binder twine, and certain 
other commodities more or less directly connected with 
the conservation of our food supplies, was also pro- 
hibited, so that generally it may be said that the 
outlet for any food in the country was under effective 
control. This is not the time or place to discuss the 
reasons why in some instances limited quantities of 
certain articles were allowed to escape under licence. 
It i^ only necessary to reni.*irk that in all such cases 
there were cogent reasons in the national interest for 
the action taken. 

Direct Government intervention in regard to food 
supplies was limited to three commodities — sugar, 
meat, and wheat. In the case of sugar the whole 
business of sujiply was taken ov(‘r b}' the Go\erninenl 
— a huge undertaking, but administratively a com- 
paratively simple one, owing to the fact that th(‘rc are 
no home-grown supplies. Intervention in the meat 
trade was necessitated by the fact that the enormous 
demands of the Allied armies had to be met by drafts 
upon one particular kind of meat and mainly from 
one particular source. The Board of Trade co- 
operated with the War Ofllce, and a sch<‘mc was 
evolved whereby a very large part of the output of 
meat from South America and Australia comes under 
Government control. 

As regards wheat, the intervention of the Government 
took two forms. The scheme wherob)' the importa- 
tion of wheat from India was undertaken by the 
British Government, in co-operation with the Indian 
Government, arose primarily from conditions in India 
rather than from conditions in the United Kingdom, 
although it is hoped and believed that the results will 
prove to be mutually advantageous. Other than this 
the intervention of the Government in regard to wheat 
was devised as an insurance against the risk of inter- 
ruption of normal supplies, its main object being to 
prevent the stocks of wheat in the country from falling 
to a dangerous level at a time when the home crop 
would bo practically exhausted. When the home crop 
is just harvested there are ample reserves in the 
country for some months, and, as the United States 
and Canada are at the same time selling freely, stocks 
held by the trade are usii.ally high. While home- 
grown wheat remains on the "farms it is practically 
an additional reserve supplementary to the commer- 
cial reserves. When it leaves the farmer’s hands, 
even although it may not actually go into consumj)- 
tion, it becomes part of the commercial reserve. This 
reserve in the nature of business tends to be (X)nstant, 
but fluctuates within rather wide limits under the 
influence of market conditions. If the price of wheat 
rises substantially and the capital represented by a 
given quantity increases, there is a natural tendency 
to reduce stocks. If also there is any indication of a 
falling market ahead, whether from favourable crop 
prospects or the release of supplies now held off the 
market for any reason, a prudent trader reduces his 
stocks to the smallest quantity on which he can keep 
his business running. .So long as shipments reach 
this country, as in normal times they do, wdth, a.s a 
member of tl^ Baltic once expressed it to me, “the 
regularity of ^buses running down Cheap.sidc,” the 
country may safely rely on receiving its daily bread 
automatically. But if any interruption occurred at a 
time when the trade, for the reasons just indicated, 
happened to be running on low^ stocks, the margin 
for contingencies might be insufficient. I am, of 
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course, debarred from discussing the method adopted 
or the manner in which the scheme was carried out, 
but, as the cereal year for which it was devised is 
over, it is permissible to state that the object in view 
was successfully achieved. 

Of the 47,000,000 people who form the population 
of the United Kingdom the large majority are abso- 
lutely dependent for their daily food on the organisa- 
tion and regular distribution of supplies. The country- 
man, even if he possesses no more than a pig and a 
garden, might exist for a short time, but the town- 
dweller would s})eedily starve if the organisation of 
supplies broke down. He docs not, perhaps, suffi- 
ciently realise the intricacy of the commercial arrange- 
ments which make up that organisation, or the 
obstacles which arise when the whole economic basis 
of the community is disturbed by a cataclysm such as 
that which came upon us thirteen months ago. The 
sorry catchword, “Business as usual,” must have 
sounded very ironically in the o.ars of many business 
men confronted with unforeseen and unprecedented 
diflicultics on every side. The indomitable spirit with 
which they were met, the energy and determination 
with which they were overcome, afford further evidence 
of that which has been so gloriously demonstrated 
on land and sea, that the traditional courage and 
grit of the British race have not been lost. 

To the question how- have our oversea lood supplies 
been maintained during the first year of the war, the 
best answer ran be given in figures. 

Imports of the principal kinds of food during the 
first twelve months of the war were .as under, the 
figures for the corresponding period of 1913-14 being 
shown for comparison : — 


Wheat (including 

Thotisands 

uf CMt. 

10*3 M 
ThuuH,’ind!» 
of cwr. 

Incrrase+ 
or Deerrase - 
per cent. 

flour) 

” 3.797 

”5.398 

- 1.39 

Meat 

15,868 

18,026 

- 11-97 

Bacon and hams... 

7.452 

5.975 

+2472 

Cheese 

Butter (including 

2,766 

2,386 

+ 15-93 

margarine) 

S..376 

5.748 

- 6 47 

Fruit 

18,830 

>7.512 

+ 7-53 

Rice 

9.573 

4,840 

+ 97-79 

Sugar 

35.029 

38.356 

- 8 67 


In total weight of these food-stuffs, the quantity 
brought to our shores was rather larger in time of 
war than in time of peace. Yet one still occasionally 
meets a purblind pessimist who plaintively asks what 
the Navy is doing. This is a part of the answer. 
It is also a measure of the success of the much- 
advertised German “blockade” for the starvation of 
England. So absolute a triumph of sea-power in the 
first year of war would have been treated as a wild 
dream by thc» most confirmed optimist two years ago. 
The debt which the nation owes to our sailor-mcn is 
already immeasurable. That before the enemy is 
crushed the debt will be increased we may be assured. 
The crisis of our fatcr has not yet passed, and we may 
be called upon to meet worse trials than have yet 
befallen us. But in the Navy is our sure and certain 
hope. 

“That which they have done is but earnest of the 
things that they shall do.” 

Under the protection of that silent shield the land 
may yield its increase untrodden by the invading foot, 
the trader may pursue his business undismayed oy the. 
threats of a thwarted foe, and the nation may rely 
that, while common prudence enjoins strict economy 
in husbanding our resources, sufficient supplies of 
food will be forthcoming for all the reasonable needs 
of the people. 
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UNIVERSITY AND EDUCATIONAL 
JNTELUGENCE. 

OxfordI — Oxford at the beginning of Michaelmas 
Term, 1915, presents an unwonted appearance. The 
colleges are almost denuded of undergraduates; the 
river, playing grounds, and other usual resorts are 
comparatively deserted, and many of the accustomed 
activities are at a standstill. The city is redeemed from 
utter desolation by the presence of large numbers of 
young officers, who are sent here from their respective 
units to undergo a course of instruction by the staff 
of the Officers Training Corps, assisted by lecturers 
detailed from the War Office. Accommodation for 
this influx of the military element has been provided by 
several of the colleges, notably by Trinity, Wadham, 
Hertford, and Keble. The current number of the 
University Gazette contains a long list of members of 
the V^iversity who have given their lives for their 
King and country. Many of the scientific staff are 
being employed in researches and practical operations 
with direct reference to the war. Among these may 
be mentioned the names of Mr. R. B. Bourdillon, 
fellow of University, Mr. H. T. Tizard, fellow of 
Oriel, and Mr. I. O. Griffith, fellow of St. John's, 
who arc all engaged in most important researches in 
the chemistry and physics of aerial warfare. Mr. 
Griffith has been specially re-elected to a fellowship in 
virtue of his research work in this department. 

The new chemical laboratory, which is being 
erected under the supervision of Prof. Perkin, is 
rapidly approaching completion. 

Thk Swincy lectures on geology in connection with 
the British Museum (Natural History) will be de- 
livered by Dr. J. D. Falconer, in the Lecture Theatn^ 
of the Vieforia and Albert Museum, South Kensington, 
on Mondays, Tuesdays, and Saturdays, at 3 p.m., 
beginning Saturday, November 13. There 'will be 
twelve lectures, and their subject will be “ Ice and the 
Ice Age.** .Admission to the lectures will be free. 

A COPY of the current calendar of University Col- 
lege, DubUn, a constituent college of the National 
University of Ireland, has been received. It contains 
detailed i)articulars of the various courses offered in 
preparation for the degrees conferred by the Nation.al 
University. Among such degrees we notice the 
bachelor of agricultural science, bachelor and master 
of engineering, bachelor and master of architecture, 
and bachelor and master of commerce. In addition 
fo other scholarships and exhibitions, the governing 
body is prepared to award not more than five post- 
graduate scholarships in arts or science. 

The Departmental Committee appointed by Lord 
Selborne under the chairmanship of Sir Harry Verney, 
Bart., M.P., to consider what steps can be taken to 
promote the settlement or employment on the land in 
England and Wales of sailors and soldiers, whether 
disabled or otherwise, on discharge from the Navy 
or Army, has presented an interim report recommencl- 
mg that as an experiment fifty men who have been 
discharged from the Navy or Army owing to disable- 
ment should be given a course of training in an agri- 
cultural college, with the view of obtaining for them 
permanent employment on the land, and, in the case 
of those proving specially capable, fitting them to 
become^ occupiers of small holdings. This recom- 
m^dation. has been approved by Lord Selborne, and 
endor^d by the War Office, and the Treasury has 
«^gr^d to place funds at the disposal of the Board of 
Agriculture and^ Fisheries to. defray tjie cost of the 
experiment. It is proposed that the men selected shall 
be sent to the Harper Adams Agricultural College, 
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Newport, Salop, and to the College of Agriculture and 
Horticulture, Holmes Chapel, Cheshire, where they 
will be provided with board and lodging and be given 
a course of training in agriculture and horticulture 
free of charge to themselves. Any men who have 
been discharged from the Navy or Army on account 
of disablement, and desire to receive this course of 
training, should apply at once to the Secretary, Board 
of Agriculture and Fisheries, 4 Whitehall Place, S.W., 
for a form of application. 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, October ii. — M. Ed. Perrief in 
the chair. — The Prcsid(’nt announced the deaths of 
Edouard Prillioux and Philippe Hatt, members of the 
acad<?my.- L. Lecormi : The. deformation of a 
cylindrical tube. — Henryk Arclowski : The solar 

facuhe. An account of a statistical study of Green- 
wich heliographic observations. From measurements 
of the areas of the spots and facula?, the maximum for 
the latter, is nine days behind the maximum for the 
spots. The author, from his researches on the Green- 
wich data, considers the phenomenon of the variation 
of the frequency of the sun-spots as being only a 
manifestation subordinate to' the phenomenon of the 
variation of the- faculae. — Marcel Brillouin : Certain 
roblcms of mathematical physics in the case of hollow 
odies. — Pierre Lesage : Salt(‘d plants and the trans- 
mission of acquired characters. Plants watered with 
salt water show differences, more or less marked, 
from plants of the same species watered with pure 
water. Starting with seeds of Lepidium safivinn 
arising from plants watered with weak salt solutions 
in igii, it is shown th.it some of the acquired char- 
acters are transmitted by the seeds, although the 
plants arising from the latter had been watered with 
soft water only.- E. Demoussy : The localisation of the 
acids and sugars in fruits. Various species of fruit, 
both ripe and partially ripe, wcae subjected to gradu- 
ally increasing pressure, .and thc‘ juices expressed col- 
lected in fr.actions and analysed separately. In some 
cases the amounts of .acid and sugar vary considerably 
with the pressure, 'i'hese variations arc marked with 
apricots and gra|H^s, sm.all for peaches, and do not 
appear in strawberries and melons. The cause of this 
variation is <liscussed from the point of view of the 
o.smotir pressures in the cells. Tin* loc.alisation of the 
dissolved matter in fruits is regarded as affording an 
explanation of the marked difference in the taste of 
certain fruits in the raw ;ind cooked states. 


BpOKS RECEIVED. 

Continuous and Alternating Current Machinery 
Problems. By Prof. W. T. Ryan. Pp. 37. (New 
York: J, Wiley and Sons, Inc.; London: Chapm.-m 
and Hall, Ltd.) 2s. 6d. net. 

Practical Shop Mechanics and Mathematics. By 
J. F. Johnson. Pp. ix-fi3o. (New York: J. Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd.) 
4s. 6d. net. 

Arithmetic for Carpenters and Builders. By Prof. 
R. B. Dale. Pp. ix+231. (New York : J. Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd.) 5s. 6d. 
net. 

The Essentials of Descriptive Geometry. By Prof. 
F. G. Higbee. Pp. vi-H204. (New York : J. Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd.) 
7s. Qd. net. 
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Mortality Laws and Statistics. By R. Henderson, 
pp. v-f-iii. (New York: J. Wiley and Sons, Inc.; 
London : Chapman and Hall, Ltd.) 5s. 6d. net. 

A Manual for Health Officers. By J. S. McNutt. 
Pp. x-f65o. (New York : J. Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd.) 125. 6d. net. 

Market Gardeninf^. By F. L. Yoaw. Pp. vi-f 102. 
(New York : J. Wiley and Sons, Inc. ; London ; 
Chapman and Hall, Ltd.) 35. 6d. net. 

How to Lay Out Suburban Home Grounds. By 
H. J. Kellaway. Second edition. Pp. x-t-134. (New 
York : J. Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd.) 85. 6d. net. 

An Introduction to the Mechanics of Fluids. By 
Prof. E. H. Barton. Pp. xiv+24n. (London: Long^- 
mans and Co.) 6s. net. 

The Star Pocket-Book : or How to Find Your Way 
at Night by the Stars. By R. Weatherhoad. Pp. 92. 
(London : Longmans and Co.) is. net. 

The Surrey Hills. By F. E. (in‘('n. Pp. x + 252. 
(London : ('hatto and Windus.) ys. (ul. n< t. 

New Zealand. Department of Mines. N.Z. Geo- 
logical Survey. Palreontological Bulletin, No. 3 : Re- 
vision of the Tertiary Mollusca of New Zealand, based 
on Type Material. By II. Suter. Part ii. Pp. ()f). 
(Wellington : J. Mackay.) 

New Zealand. Department of Lands and Survey. 
Report on the Survey Operations for the V<*nr 1914-15. 
By E. H. Wilmot. Pp. 78. (Wellington ; J. Mackay.) 

Board of .Agriculture and Fisheries. Annual Report 
of the Education Branch on the Distribution of Gnirits 
for Agricultural Education and Research in the Y<‘ar 
1914-15. Pp. X4-T54. (London: H.M.S.O. ; Wvman 
and Sons, Ltd.) S^d, 

Transactions of the London Natural History Society 
for the Year 1914. Pp. 85. (London : L. Reeve and 
Co., Ltd.) 3s. 

Hill Birds of Scotland. By S. Gordon. Pp. xii 1 
300. (London : E. Arnold.) 12s. 6d. net. 

Earth-I^ays : Geological and other Moods. Bv (\ 
Tolly. Pp. 63. (London : J. M. Dent and Sons, Ltd.) 
3s. 6d. m't. 

The War and New British Industries. Imperial 
Institute Monographs. Oil Seeds and Feeding CaIo*s, 1 
with a Preface by Dr. W. R. Dunstan. Pp. xxv f tt 2. 
(London : J. Murray.) 2s. 6d, net. I 

Old London’s Spas, Baths, and Wells. Bv Dr. S. • 
Sunderland. Pp. xii + 169. (London : John Bale, 
Ltd.) ys. 6d, net. 

The British Coal-Tar Industry; its Origin, Dev«*loy^- 
ment, and Decline. Edited bv Prof. W. M. Gardner. 
Pp. 1x4-437. (London : Williams and Norgate.) 
lo.s'. 6d. nej. 

The Antiquity of Man. By Prof. A. Keith. Pp. 
XX 4 519. (London : Williams and Norgate.) tov. Tm/. 
net. I 

Manuals of Chemical Technology. TV. : Chlorine | 
and phlorine Products. By Dr. G. Martin. Pp. viii 4 
TOO. (London : Crosbv Lockwood and Son.) ys. f>d. 
net. 

Iowa Geological Survey. Vol. xxiii. Annual Re- 
port, 1912, with .Accompanying Papers. Pp. xliii 4-662. ' 
(Des Moines : Iowa Geological Survev.) I 

Annual^ Report of the Board of Regents of the 
.Smithsonian Institution for the Year ending Juno 30, 
1914. Pp. xi 4-729. (W’ashington : Government Print- 
ing Office.) 

Smithsonian Institution. U.,S. National Museum. 
Bulletin OT : Report on the Turton Collection of South 
African Marine Mollusks, with additional notes on 
•other South African Shells contained in the U..S. 
National Museum. By P. Brartsoh. Pp. xii +-305. 
(Washington : Government Printing Office.) 
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DIARY OF SOCIETIES. 

THURSDAY^ October ai. 

Institution of Mining and MbtalluIigy, at 8*i5.—‘ The Geology of the 
Waihi Grand Junction Mine : Report upon Developments up to June 30, 
1914 : A. Jarman. 

FRIDAY^ October as. 

Physical Society, at 5.~-The Radiation and Convection from a Heated 
Wire in an Knclomire of Air : Dr. T. Barratt.— The Determinaton, by 
the Method of Dilfusive Convection, of the Coefficient of Diflusion of a 
bait Dissolved in Water: Dr. A. Griffith.^.— The Magnitude of the 
Thermal Resistance Introduced at the Slightly Conical Junction of Two 
Solids, and its Variation with the Nature of the Surfaces in Contact : Dr. 
T. Barratt. 

MONDAY^ October 25. 

Mruical Society, at Discussion ; Gunshot Wounds of the Periph'ral 

Nerves. The Medical Aspect: Dr. W. Harris ; the Surgical : W, Trotter. 

TUESDAY^ October a6. 

Zoological Society, at 5.30.— (1) The Distribution of Secondary Sexual 
Characters uinong«t Birds, with Relation to their Liability to the Attack 
of ICneniies ; (2) Soim* Observations on Pattern-blending with Reference 
to Obliterative Shading and Concealment of Outline . J. C. Mottram.— 
Fauna of West Australia. 111 . A New Nemertean— 
sp. n. — being the First Recorded Land Nemertean from Western Australia. 
IV. Pahentonetes australis, sp. n., being the First Record of the Genus 
in Australia : Prof. W. J. Dakin.~^A Collection of Mammals from the 
Coast and Islands of S Siam, with an Account of the Fruit* Bats hy hr. 
Knud Andersen : C. Boden Kloss.— Studies on the Prutoxoan Parasites of 
the Fishes ol the (;eorgian Bay: Dr. J. W. Mayor.— (1) A List of the 
Snakes of Fast Africa, North of the Zambesi and South of the Soudan 
and Somaliland, and of Nyassaland ; (2) A List of the Snakes of North- 
East Africa, from the Tropic to the Soudan and Somaliland, including 
Socotra : f)r. G. A. Boiilenger. — Some Notes upon the Anatomy of Rana 
tigrina: Dr. G. E. Nicholls. 

FRIDAY, October 29. 

Institution of Mechanical Engineers, at 8. — Thomas Hawkslev 
Lecture: The World’s Sources of Fuel and Motive Powe ; Dr. Dugald 
Clerk. 
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THE UNIVERSITIES AND WAR ECONOMY. 

M uch anxiety has been caused in the educa- 
tional world by the circular of date July 
28 from the Lords Commissioners of the Treasury 
to those universities and similar institutions in 
Great Britain which are in receipt of Government 
grants. In consequence partly of this circular, 
and partly of the general need for economy in the 
ext>enditure of public funds, a letter of date 
August 26 has been addressed to the joint secre- 
taries of the Committee on Public Retrenchment 
py the Vice-Chancellors of the four northern uni- 
versities (Leeds, Liverpool, Manchester, and 
Sheffield). 

The danger which threatens our universities is 
the more imminent because the Treasury circular 
appears to take a quite reasonable view of the 
situation. In consequence of the loss of students 
due to their enlistment, the colleges have suffered 
from a serious reduction both in the size of the 
classes and in the income received from fees. To 
compensate for the latter loss special supple- 
mentary grants were given to them last year. It 
is pointed out by the Treasury authorities that 
if these special grants are to be continued through- 
out the war, however prolonged, and all the in- 
stitutions so aided are to be allowed to remain 
open, however low the attendance of students may 
he, the burden on public funds — which would in- 


expressed iii the Treasury circular.* But the war 
by which Germany now seeks to cripple Great 
Britain, and the successful war which Germany 
has been waging against our commerce for the last 
quarter of a century without opposition, have 
placed on our Universities a burden of national 
responsibility which cannot be measured by mere 
numbers of students. There has probably been 
no period in the history of our country when so 
great a demand existed for enterprise and activity 
in our universities as during the present national 
crisis. 

The letter of the northern universities affords 
a conclusive reply to the Treasury circular. It is 
accompanied by a statement of the active work 
which the colleges have undertaken in connection 
with the war. This statement is of a confidential 
character, but it may here be safely stated without 
any risk of assisting the enemy that it includes 
practically every, branch of pure and applied 
science. In addition statistics arc given as to the 
numbers of staff and students serving with the 
colours or engaged in munition work. 

It used to be said that England’s battles were 
won on the playgrounds of the great public 
schools, and it is still true that these arc largely 
responsible for the magnificent performance of 
our men in the trenches. But it is equally true 
that Germany’s war against the allied European 
Powers has been waged in the laboratories of the 
German universities. It is now being recognised 
that this is a war of brains and science. It is 


crease progressively as young men continue lo 
enlist — might prove ultimately lo be very great 
am! out of all proportion to the educational bene- 
conferred on the community. Acting on this 
assumption, the circular foreshadows a possible 
very considerable reduction in the amount which 
Parliament is to be asked to vote in the future. 


pit is suggested that savings might be effected not 
only by leaving all vacancies unfilled (we under- 
stand that the University of London is to remain 
'vithout a Principal on this account), but also by 
temporary suspension of institutions, classes, de- 


partments, or hostels where the attendance falls 
below a certain level, the staff thus released being 
provided with suitably remunerated work cf some 
other 'kind more directly useful in the present 
emergency. The colleges are also asked to 
submit an estimate of their probable expenditure 
and revenue, and to point out the directions in 
■ "hich they arc able to, effect further savings. 

If the efficiency of universities could be measured 
} the number of students^ that they turn out, 
t icre might be a valid justification for the opinions 
NO. 2 400, VbL. 961 


sufficiently unfortunate if the supply of scienti- 
fically trained students be reduced at the present 
juncture, but it will be still more unfortunate if a 
check is placed on their future activities, which 
would probably have a permanent and cumulative 
effect on our national development. If England 
is to win this war, England must also be prepared 
to maintain a struggle for power, which will 
certainly not cease with the conclusion of hos- 
tilities. We have heard much talk about “silver 
bullets,” but Germany’s silver bullets have to a 
large extent been supplied by Great Britain in 
exchange for chemical and optical goods and 
dyestuffs. 

The contingents of the Officers Training Corps 
of the northern universities have alreadyv con- 
tributed more than 1000 officers to the Forces, 
and similar contingents have been furnished by 
other modern universities. It has been abundantly 
^own by the statements received ftpm past 
students that they have found their, iiniversity 
training of. the greatest possible valu^' in .the field. 
There can be no better preparation for the 
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exigencies of modern warfare than a first-year 
course in physics, chemistry, and mathematics, 
varied in some cases by medical and biological 
studies, and if this course can be followed by a 
second-year course including physical applications 
of the infinitesimal calculus, so much the better. 
It is true that we have military colleges, but the 
instruction in these would appear to be carried 
on by rule-of-thumb methods to a greater extent 
than in our universities, and therefore less cal- 
culated to produce the type of individual who can 
think and act in an emergency. 

But all modern university colleges are largely 
attended by women, and with a growing demand 
for women’s work in posts hitherto occupied by 
men, some increase in the numbers of these 
students may be anticipated. In any case, it 
would be a fatal misfortune if anything were done 
which could in any way interfere with this side 
of the university work. 

Even if our colleges were entirely depleted of 
their students, there would still be grave objec- 
tions to a proposal for disestablishing and dis- 
endowing them. The claims of the professor who 
lectures only six or eight hours a week and devotes 
the rest of his time to research are very well put 
forward by Prof. Grant Showerman in the 
Popular Science Monthly for June, 1915, in an 
article entitled “The Liberal Arts and Scientific 
Management.” A professor may receive fourteen 
dollars for every hour that he is down to lecture 
in the time-table, but it is pointed out that his 
connection with his work never ceases throughout 
the day or the year, and when this is taken into 
account his princely salary reduces to about 1.2 
dollars per hour for expert service in a profession 
requiring unusually protracted preparation and 
involving social relations with the best paid 
classes of the community. 

As soon as lectures are over, the average pro- 
fessor devotes his attention to research, and not 
only does he receive no remuneration for this 
work, but he frequently pays the cost of apparatus 
or publishes books at his own expense. Not only 
in the northern universities, but also in nearly 
every other university in the kingdom, laboratories 
and college staffs have been generously placed at the 
disposal of the Government. While the nation is 
paying high wages for unskilled labour, it is not 
only paying nothing for assistance the value of 
which may be reckoned in millions, but it is even 
receiving income tax and other dues from the 
donors at a rate calculated in many cases to place 
considerable anxiety on their shoulders. 

The reason why the college professor engages 
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in research, even at the risk of stinting himself 
and family in the necessities of life, is that he 
cannot help himself. He has an object to per- 
form, and his happiness depends mainly on its 
accomplishment. It is certain that a falling off, 
sliould such occur, in the amount of class work 
would lead to an increased amount of research at 
a time when that research is urgently needed by 
the Government — ^more urgently needed than the 
Government or any similar body can possibly 
appreciate. Not only are mathematics, physics, 
and chemistry needed in connection with such 
varied applications as aeroplanes, wireless tele- 
graphy, poisonous gases, periscopes, and explo- 
sives, but entomology, leather-making, economicsi^ 
modern languages, botany, law, and history all 
have their uses in connection with the war. 

The suggestion that certain members of the 
college staffs should be released and that they 
should be asked to find temporary paid work 
elsewhere, is one that ought only to be carried 
out with extreme caution. At the present 
time many professors and lecturers have under- 
taken temporary military or other duties, and the 
colleges are already effecting savings by the 
amounts of the salaries thus set free. It would 
thus appear that the system has already been 
adopted on a voluntary basis by the college staffs 
themselves. It is not evident from the circular 
whether, and if so how far, the Treasury con- 
templates the possibility of exercising pressure in 
the same direction, but we should be sorry to 
think that it has any desire to do so. Such 
an ‘attempt would necessarily involve one 6f two 
alternatives, either “putting a round man into a 
square hole ” — in which case good-bye to all tflpE 
usefulness of his work, perhaps an irreparable 
loss to the community — or payment for research. 

Now it would undoubtedly be of great advan- 
tage that persons engaged in valuable investiga* 
tions should receive some compensation for the 
loss of income they may incur in carrying on the 
work. But it would be quite impossible for any 
Government at the present time to carry through 
any scheme which Labour leaders would distort 
into a proposal to put money into the pockets of 
the “idle rich.” Even if this difficulty were over- 
come, payment for research would be sure to be 
made conditional on a clear statement being made 
as to the results aimed at and the practical uses 
to which they were to be applied. Now the main 
essence of research is that something has to be 
found out, the result of which is unknown, and 
it cannot be possibly anticipated at the outset 
what practical applica^ohs ^may arise. Any 
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attempt to place this work under a system of 
Government control and inspection would involve 
the exclusion of the important class of investiga- 
tions which leads to the most novel and far- 
reaching results. 

Our universities are straining their resources to 
the utmost in the effort to keep down expenditure. 
Where members of their staffs have gone on 
active service (in some departments to the extent 
of above fifty per cent.) their work is being cheer- 
fully taken over by their colleagues. Not only 
are building operations being suspended (and this 
is probably a wise precaution for many reasons), 
but the purchase of books and apparatus is being 
reduced to the bare minimum. 

The extra work undertaken by the remaining 
^members of the staffs is only reduced in a very 
slight degree by the falling off in students. So 
long as a certain number of classes have to be 
held, a difference in the numbers of each class 
does not make a great difference in the work. 
The strain is bound to make itself felt sooner or 
later. But there arc noticeable cases in which the 
effort to secure economy appears to have been 
carried too far. It cannot be desirable in the 
public interest that vacancies in two such im- 
portant departments as physics and chemistry 
should remain unfilled, and we believe that it is 
in the interests of the Government, instead of 
bringing pressure on the universities to effect 
further economies, rather to exert its influence in 
checking them from going too far. 

The four Vice-Chancellors of the northern uni- 
versities are to be congratulated on the strong 
case ♦they have made out. The matter is, how- 
ever, one which affects all the modern in- 
^stitutions of university rank, and several of the 
statements in this article have been derived from 
independent sources. We hope that the action 
which is now being taken will prevent a mistake 
being made which must inevitably lead, sooner 
or later, to the realisation of the ideals of 
l»cnUan militarism at the expense of Great 
Britain. 

OLD-FASHIONED NATURAL HISTORY 
AND NEW-FASHIONED BOTANY. 

(1) The Hundred Best Animals. By Lilian Gask. 

304* (London: G. G. Harrap and Co., 

1914-) Priqe 75. 6d, net. 

(2) True Stories about Horses. By Lilian Gask. 

Pp. 266. (London^: G. G. Harrap and Co., n.d.) 
Price 3s. 6d. net. 
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(3) The Human Side of Plants. By Royal Dixon. 

Pp. xix + 201. (London: Grant* Richards, Ltd., 

1915.) Price 75. 6d. net. 

(i) stories of a hundred animals of dis- 

X tinction are told to two children by a 
veteran who had been a mighty huntir in his day, 
and good stories they arc. He talked mostly 
about mammals — lion and tiger, seal and walrus, 
elephant and ape, camel and llama, antelope and 
deer, sloth and ant-eater, kangaroo and duckbill. 
But, like Solomon, the veteran spake also, in the 
last five of the twenty-nine chapters, “of fowl, 
and of creeping things, and of fishes.** We are 
not sure that Solomon would always have agreed 
with him ; for instance, about the water reservoirs 
in the camel’s stomach; or as to the advisability 
of telling children that wise folk think the tallest 
animal in the world has lengthened out its neck 
by so much reaching ; or that “ squirts out ** is the 
right word to use in regard to the exudation of 
toad’s poison. But there is no doubt that the 
book is one whioh children will thoroughly enjpy 
and also profit by. 

The talks are natural, interesting, instructive, 
with fresh news to tell, and with no tiresome 
“writing down.” Just now and again the old 
Nimrod nods a little ; for instance, on the last page 
when he says, in a way quite unlike himself : “ Wc 
come to understand the highest examples of the 
different animals — call them best if you will — by 
comparing thgm with others of the same species 
below them in the scale, whether of physical 
strength and beauty or intelligence.” He was 
also nodding when he said that the heron “is 
very scare in England now.” But these are trivial 
matters; the important fact is that this is a thor- 
oughly sound and successful book to be cordially 
recommended. It is adorned and illumined by a 
hundred excellent illustrations — often strikingly 
alive — from original photographs by A. F. W. 
Vogt. 

(2) The second book from the same pen is also 
intended for young readers. It contains many 
well-told true stoi*ies about horses. We are told 
of the doctor’s horse that defended its sleeping 
I master ; of the horse that fought and defeated the 
wolves it had been left to satiate; of an Arabian 
horse that twice saved a soldier’s life ; of a number 
of mares, some past foaling, which combined for 
six hours to lift the foals above the level of a 
flood ; of a Shetland pony that saved a child from 
drowning ; of a horse that kept a long vigil over a 
dead soldier; of another that lifted a little child 
out of harm’s way, and of many more besides. 
As will be seen from the examples cited, the 
stories are of a homely, old-fashioned type, and we 
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are not surprised to find no reference to the 
“ thinking horses ” of Elbcrfeld. There are effec- 
tive illustrations, and the printing of both books 
is such as suits both young and old eyes. 

(3) Mr. Dixon fias the courage of his anthropo- 
morphism, \||hich is of the deepest dye. For he 
maintains that plants “ see, hear, taste, feel, walk, 
swim, run, fly, jump, skip, hop, roll, tumble, set 
traps, and catch fish ; decorate themselves that 
they may attract attention; powder their faces; 
imitate birds, animals, serpents, stones ; play 
hide and seek ; blossom underground ; protect their 
children, and send them forth into the world pre- 
pared to care for themselves — indeed, do all those 
things which we ourselves do. We now know 
that plants have even minds and souls, with which 
to think and to worship.” 

This is partly a rebound from a hortus siccus 
botany, partly an uncritical vitalism, and partly a 
somewhat saddening illustration of the lack of 
critical balance. Saddening, we call it, because 
the author has a fine series of most interesting 
facts to set forth concerning the intense vitality 
of plants, their movements, their sensitiveness, 
their adaptations, and their purposivencss (we do 
not say purposefulness), and yet he has gone and 
queered his pilch with an intolerably anthropo- 
morphic and sentimental phrasing. 

No one can be very enthusiastic over the botan- 
ist’s terminology of chemolaxis, heliotropism, 
nyctinastic movements, and the like, but there 
shoul,d be some middle way between this and talk- 
ing, as Mr. Dixon docs, about the activities of 
plants as if they were on a plane with our own. 
We do not blame the author for regarding plants 
as psycho-physical beings — which seems to us a 
position which can offer a strong defence — nor 
even for speaking, if he wishes, about their senses 
(seven in number) and experiments, their “men- 
tality and spirituality “ ; we blame him for lead- 
ing the •‘Unwary to think that plants tackle the 
business of life on anything like human lines. 
For this will ha\'e to be unlearnt. Theirs is cer- 
tainly another way, even farther from our under- 
standing than instinct is. 


TEXT-BOOKS OF PHYSICS. 

(1) Elements of Optics for the Use of Schools and 
Colleges. By G. W. Parker. Pp. iv+122. 
(London: Longmans, Green and Co., 1915.) 
Price 2s. 6d. 

(2) Elementary Experimental Statics. By 1 . B. 
Hart. Pp. vii + 200. (London and Toronto: 
J. M. Dent and Sons, Ltd., 1915.) Price 2 S. 6d. 

(3) Introduction to Heat. By A. R. Laws and 
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P. W. Todd. Pp. X-H2I2. (London: Mills antj 
Boon, Ltd., 1915.) Price 2S. 6d. 

(4) Experimental Harmonic Motion.^ a Manual for 
the Laboratory. By Dr. F. G. C. Searle. Pp. 
X4-92. (Cambridge: At the University Press, 
1915.) Price4s.-6d.net. 

(i) T N Mr. Parker’s “Elements of Optics” the 
1 subjects of reflection, refraction, mirrors 
and lenses, simple optical instruments, ; and dis- 
persion are dealt with in four chapters. The book 
is intended for beginners, and no further mathe- 
matical knowledge is required for its perusal than 
an acquaintance with elementary geometry, simple 
algebraic equations, and the trigonometrical 
ratios. The text consists chiefly in the derivation 
of the usual formulaj of geometrical optics, the 
deviation nu thod being employed for mirrors and ^ 
lenses. The statements are accurate and concise, 
and the diagrams clear. Many teachers will 
regard the book as being too sparse and some- 
what uninteresting owing to the absence of ex- 
perimental matter. The inclusion of experiments 
to verify the laws and results by the aid of simple 
and inexpensive apparatus, would have enhanced 
the value of the book considerably. Numerical 
exercises are interspersed in the text, and answers 
arc supplied. 

(2) “ Jvlcmentary Experimental Statics,” by Mr. 
Ivor B. Hart, is written for pupils beginning the 
subject of mechanics. The mathematical know- 
ledge assumed docs not extend beyond an ac- 
qu.aintancc with simple algebraic equations. The 
author deals with parallel forces, centres of 
gravity, inclined forces, friction, and the simple 
machines. The chief elementary facts are im- 
pressed on the pupil by a series of simple exjieri- 
ments. Full directions for the performance of 

t these experiments are given, and the method of^ 
j recording the results is indicated. It is better to"^ 

1 insist on the tabulation of actual observations 
than results obtained after a mental calculation, 
as in col. 5 of the table on p. 45. The book is 
provided with a large number of questions and 
numerical exercises. The pupil who performs the 
experiments and works the examples in this book 
will have laid a good foundation for further study 
in experimental science. 

(3) “ Introduction to Heat,” by Messrs. Laws 
and Todd, may be used both as a class and labora- 
tory text-book in schools. The aim of the authors 
has been to introduce many phenomena from 
everyday life, and by appealing to 'the ordinary 
experiences of the pupil to awaken an intelligent 
interest in the subject. The ^jjrdcr of treatment is 
somewhat different from that usually adopted in 

J text-books of this character. The opening chapter 
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deals with conduction and convection of heat, and 
this is possible because at such a stage only a 
descriptive treatment of these subjects can be | 
attempted. Other sections of the book deal withJ 
the barometer and thermometer, expansion, eva- | 
poration and condensation, hygrometry, fusion ! 
and solidification, specific heat, radiation, heat | 
and work. Certain paragraphs are to be omitted ! 
on first reading. 

Speaking generally, the authors have succeeded 
in producing an interesting text-book, but in many 
places the statements arc loose and not charac- 
terised by that precision of language which it is 
so essential to inculcate in the mind of a beginner. 
Thus on p. 19 the authors speak of the pressure 
due to 60 c.c. of water, and on p. 88 define the 
>I 3 ntish unit of heat as “the quantity of heat re- 
quired to raise i lb. of water 1° F.** This omis- 
sion of “ the temperature of “ is a common occur- 
rence in the text. Again on p. 20 we have an 
experiment “ To determine how much i c.c. of air 
expands when heated.” In this the temperature of j 
160 c.c. of air is raised from 15° C. to 85° C., the 
amount of expansion being 40 c.c. The calcu- I 
la ted expansion of i c.c. is 40/(160 x 70) = 1/280. 1 
The authors then state : “ an accurate and at the 1 
same time convenient result is 1/273.” P* 140 I 
paraffin-wax is not a suitable material to illustrate ! 
melting point by the curve of cooling. In the 
diagram on p. 40 the pressure gauge should be 
connected to the inner cylinder of the hypsometcr. 
The book contains a large number of questions j 
and numerical exercises. 

(^) Dr. Searle’s “Experimental Harmonic 
Motion** is written on lines very similar to his ! 
well-known manual on “ Experimental Elasticity. ** j 
The subject-matter dealt with, however, is not so | 
^^idc as the title would seem to imply. The first 
part of the book is devoted to the elementary 
theory of harmonic motion, and is apparently 
carried only so far as is necessary to understand 
the experiments described in the second chapter. 

T here is no discussion of damped vibrations, com- 
position of harmonic motions, or the analysis of 
periodic curves. The experiments described in the 
second chapter (fourteen in number) are such as 
arc performed in the author’s classes at the 
Cavendish Laboratory. They include oscillation 
methods for comparing moments of inertia, deter- 
minations of the acceleration due to gravity, the 
experimental study of a pendulum with yielding 
Jiupport, and an investigation of a system with two 
degrees of freedom. A theoretical discussion of 
€ach experiment is given, and there arc full prac- 
tical details for the design of, the apparatus to 
ensure satisfactory results. Each experiment 
urnished with a typical series of data obtain^ in 
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an actual expenment. The exposition is clear, and 
the book may be profitably read by university 
students. Many teachers will welcome a book of 
this kind on account of the precise details for the 
setting up of the various experiments. 

__ • 

LABORATORY WORK ON COAL AND 
COAL-PIWDUCTS. 

Labonitory IVork for CoaUmining Students, By 
J. Sim and A. M. Wylie. Pp. viii 4-136. 
(London ; E. Arnold, 1915.) Price 2 S, 6d, net. 

I '^HE dilficultics associated with coal analysis 
arc determined in part by the fact that a 
material which is consumed in tons has for con- 
venience of manipulation to be tested in grams, 
and in part by the variety of uses to which coal 
is applied. The first necessitates merely extreme 
care and method in sampling, but the second 
requires a diversity of tests demanding the 
greatest skill and experience. The most satis- 
factory way of C 4 >nducting a test is obviously to 
submit a large sample of the material to the 
special process to which it is subsequently to be 
applied. This is frequently done; but it is not 
described in the present volume, which is con- 
cerned with laboratory methods only. 

The difficulties attending coal analysis may be 
realised when one considers the variety in com- 
position as well as the chemical sensitiveness of 
the substance. Coal is no sooner exposed to the 
air than it begins, especially when in powder, to 
absorb oxygen and to evolve carbon monoxide 
and dioxide. The sulphur which is present, 
partly as organic sulphur and partly as pyrites, 
also undergoes oxidation. Then, again, the 
nature of the products and by-products, upon 
which its value in the gas and coking industry 
depends, is determined by the character of the 
coal as well as by the temperature at which these 
products are extracted or distilled. For example, 
it has been shown recently that extraction with 
pyridine removes considerable quantities of para- 
ffins, that distillatibn in vacuo gives rise to a series 
of naphthenes (cycloparaffins), whilst ordinary 
destructive distillation at high temperatures pro- 
duces the coal-tar hydrocarbons. It would appear 
from this that the original hydrocarbon of the coal 
passes through various stages in the process of 
heating. Finally, a knowledge of the thermal 
value of the coal when used as fuel is essential. 
It will be seen that the investigation of a sample 
of coal is not a simple affair. 

The present volume has been written with the 
object of facilitating the laboratory work of a coal- 
mining student, that is, one who is studying the 
scientific basis of the industry from every point 
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of view. It is divided into five chapters, the first 
two being concerned with the coal itself, the 
second two with the products, namely, oil tests 
and gas analysis, and the final chapter with fan 
and ventilation tests. 

The volume has evidently been put together with 
great care by its authors, who have had practical 
experience of their subject. The description of the 
apparatus and methods is clear and concise, and 
illustrated by diagrams and by actual examples, so 
that the student should have no difficulty in carry- 
ing out the different operations. J. B. C. 

- iS. 

OUR BOOKSHELF. 

Sonic Frontiers of To-morrow: An Aspiration 
for Europe. By Prof. L. \V. Lydc, Pp. viii 
+ 120. (London: A. and C. Black, Ltd., 
1915.) Price 2s. 6 d. 

In this small volume Prof. Lydc makes sugges- 
tions for the settlement of European frontiers 
after the war. Three considerations are laid down 
as 6f vital importance: (i) that the frontier 
should be associated, not with war, but with 
peace ; (2) that the unit of area should have some 
direct relation to national sentiment ; (3) that 

inability to assimilate should disqualify any Power 
for territorial expansion. The first suggestion is 
the most important. Prof. Lyde maintains that 
frontiers should lx* identified with features re- 
lated to the meeting of people in the ordinary 
routine of peaceful intercourse. If this be true, 
it follows that a navigable river makes the best 
frontier. A defensive frontier — the type of frontier 
of the past — will never put an end to conflict 
between neighbours, but may even promote it. 
An inhabited, in contrast to an uninhabited, fron- 
tier belt encourages contact between adjoining 
people, discourages racial and cultural antagon- 
ism, and so minimises the chance of friction, and j 
promotes civilisation. Prof. Lyde is always 
stimulating, even if he fails to convince at times. 
His book is crammed with ideas from beginning 
to end, which should attract the attention of 
statesmen. But it will be hard to convince those 
who have treaty making in their hands that 
accurate scientific knowledge is a real asset in 
the matter, and that the geographer is the expert 
who has the knowledge and should be consulted. 

R. N. R. B. 

Liverpool Marine Biology Committee. L.M.B.C. 
Memoirs on Typical British Marine Plants and 
Ariinials. Edited by Prof. W. A. Herdman. 
xxiii. Tubifex. By G. C. Dixon. Pp. viii + 100 
+ 7 plates. (London: Williams and Norgate, 
1915.) Price 35. 6 d. 

Tubifex rivulorum is a slender Oligochaste, not 
more than two inches long, often found in large 
numbers in the mud of rivers and streams, but 
it occurs frequently aLso in brackish tidal waters, 
and therefore a memoir on this worm is appro- 
priately included in a series dealing with marine 
animals. Of rhe a^quatic Oligochactes, Tubifex is 
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the type usually chosen for study in advanced 
classes in this country. ^Accounts of the different 
systems of organs have appeared in various zoolo- 
gical publications, but for figures of the worm the 
student has hitherto been dependent chiefly on 
the memoirs of d’Udekem {1855) and Vejdovsky 
(1884). Miss Dixon has revised and extended 
the previous accounts, with the result that her 
memoir gives a careful and reasonably full de- 
scription of the structure of the worm, illustrated 
by seven well-drawn plates, of which the first in 
particular will be useful to the student. 

After a few general remarks on the habits of the 
worm, an account is given of the external fea- 
tures and of the various systems of organs, the 
hermaphrodite reproductive apparatus being de- 
scribed in considerable detail, almost one-half of 
the memoir being devoted to this group of organs. 
Of considerable interest is the discovery that^ 
Tubifex possesses dimorphic spermatozoa. Both 
kinds of spermatozoa are of the elongate type and 
are tailed, but they differ in size and in the pro- 
portions of their parts. In the ordinary spermato- 
zoa the head forms about one-sixth- of the total 
length. The second type of sperm i? about three 
times as long as the ordinary one^ and the head 
forms about one-half the total length. 

A good account is given of the remarkable 
sjxrmatophorcs of Tubifex, which are moulded 
into their characteristic form in the spermathecal 
duct. 

The memoir concludes with a brief reference to 
the parasites of Tubifex and a bibliography. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Distances at which Sounds of Heavy Cun-firing are 
Heard. ^ 

Referring Lo the correspondence on this subject, I 
h.'ivc been collecting information as to places at which 
the sound of the firing in Belgium has bcM^n heard in 
this country. 

I have undoubted records of its having been heard 
at many places throughout the south-east of England 
(all of them in Essex, Kent, Sussex, or Surrey), and 
am giving the result of my inquiries in a paper to be 
read before the Essex Field Club on October 30. 
Here, at a distance of about 125 miles from Ypres 
(taking that town for convenience, as a known centre), 
I have heard firing quite unmistakably since the begin- 
ning of the war— often all day, and for many days in 
succession, and frequently at night too. 

So far as I have oeen able to ascertain, the greatest 
distance from Ypres at which the firing has been 
heard unmistakably is about 140 miles, though I have 
a less satisfactory record up to 150 miles. No doubt, 
however, it has been heard further in favourable con- 
ditions. Observations seem to show that the direction 
of the wind has less to do with the transmission of 
the sound than certain atmospheric conditions, though 
it is not easy to ascertain exactly what these condi- 
tion! are. 
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My house here stands in a fairly open and elevated 
position, about 155 ft. O.D., with no higher ground in 
the immediate vicinity, or between me and Ypres. 
Many of my neighbours, who live in similar situations, 
also hear the sound, and recognise clearly what it is. 
It seems nriuch less audible at lower elevations, and 
quite inaudible amon^ houses. For instance, I cannot 
hear of its ever having been heard in the adjacent 
town of Chelmsford, or in any part of London. 

Miller Christy, 

Broom Wood Lodge, Chignal St. James, 
Chelmsford, October 19. 

The Cumberland Earthquake of October 2. 

1 WAS interested to read the note in Nature of 
October 21 (p. 208) referring to an earthquake in the 
Lake District, Cumberland, on October 2, at 3.15 a.m. 
My wife and I spent some weeks at Sea toller, Borrow- 
% dale, leaving on October 2. Early in the morning of 
that day we were awakened by a strange noise and 
the house vibrating. The noise and vibration were 
so completely similar to what occurs in my own house 
when the hot-water boiler is overheated and steam, 
condensing in the pipes, causes “hammering,” that I 
was on the point of getting up to turn on the bath- 
room tap, when it ceased. As we were leaving in the 
morning the proprietors inquired if had heard the 
noise in the night, ^ and I replied at once that I had 
heard the hammering in the pipes of the hot-water 
system, but was told that it was quite impossible for 
the water to have been hot at the time. I had no 
idea of the true explanation until I read the note 
referred to, Seatoller is about 30 miles S.S.W. of 
Carlisle and 4J miles N.N.E. 0/ Scafell Pike. Pos- 
sibly it may be of interest to record that at this place 
the earthquake was accompanied by concussions and 
vibrations sufficient to waken the inhabitants. 

Frederick Soddy. 

October 23. 

The Etymology of ** Chincough.” 

WiioopiNo-couGii is, or used to be, called in the 
south of Scotland, “chincough,” but the “ch” was 
hard, so that it sounded kincough, or kink-ct)ugh. In 
Jamieson’s Scottish Dictionary the word “kink” has 
,^the meanings (1) a violent fit of coughing attended 
with suspension of breathing, (2) a regular fit of the 
chincough. “To kink” is to labour for breath in a 
severe fit of coughing. The more i)urely Scottish 
word for whooping-cough is “kinkhost,” in the Belgic 
language kink-hoest L. B. 

October 23. 


j As your correspondent (Nature, October 21) points 
j out, chincough has certainly nothing to do with “hie- 
I cough”; but has it anything to do with the French 
chien = SL dog, as he supposes? Chincough is the 
' softer English equivalent of the Scotch kink-host 
I (Dutch, kink’-hoest). Besides, the noun there is also 
I the verb, to kink (O. Dutch, kinken— to cough), and 
j even an Englishwoman, at least in the north, who 
. calls the disease whooping-cough, will tell one when 
I her child began to “kink” with its cough. My dic- 
tionary compares the word with the Anglo-Saxon 
. “cincung”=^a fit of laughter, and kink is sometimes 
also used in^ that sense, or in connection with any 
choking inspiratory spasm. Finally, there is nothing 
i in the sound of whooping-cough to suggest a dog, 
j though the cough of croup might do so. M. D. 

Longitudes of Two Markings on Jupiter. 

' In Nature of October 14 the longitudes of the 
j S. Tropical Disturbance and the Red Spot which I 
I gave should be in each case minus 75-14°, if they are 
j to correspond with the adopted period of System II. - 


S. Tropical Disturbance 

Date 1915 P. end f. end 

Red Spot Hollow 
Pate 1915 P. shoulder 

f. shoulder 

Sept. II . 

. 3'3 >° ••• 

— 

Sept. 10 

— .. 

. 185 r 

13 • 

. 3ro-8°-... 

— 

12 

.. 149-5° - 

. — 

20 . 

. 3 o 8 ' 4 '’ ... 

- - 

17 

.. 149-1° •• 

186*0° 

21 . 

. 

42*6'= 

19 

.. 1489'^ .. 

187*6° 

26 . 

. 

377 ° 

27 

.. 

. 185*1° 

28 . 

. • - 

36*5° 

29 

.. — 

. 185*1° 

30 . 

Oct. I . 

. 305*3^ ... 

35 * 3 ° i 
34 6°! 

ScRivEN Bolton. 


CHINESE DEFENSIVE ARMOUR.^ 

T he somewhat ponderous title of the work 
before us rather obscures the subject of this 
monograph, which is upon the origin and history 
of defensive armour, a theme of considerable cul- 
tural importance and here treated systematically 
for the first time. As a result, we have a masterly 
description of Oriental protective armour, and 
suggestive fresh light is also thrown upon certain 
sources of early Chinese civilisation. 

The research is based primarily upon a large 
collection of ancient Chinese clay figures dug up 
(apparently by the author) from gravq^ in the 
provinces of Shen-si and Ho-nan during the years 
1908—1910, and deposited among the rich collec- 
tions from the Far East now in the Field Museum 


There can, I think, be no doubt that “chincough” 
IS a good English word, meaning whooping-cough 
J ^^se. It has nothing to do with Men 

(a dog), as Mr. Hart supposes (Nature, October 21), 
or with chin, although to anyone who has noticed the 
depression and • thrusting forward of the lower, jaw 
during a paroxysm this derivation might seem prob- 
able. The word is, according to Skeat, properly 
cnink..cough, and in Scotland and some parts of Eng- 
land a paroxysm is called a kink, which, again accord- 
ing to Skeat, means a catch in the breatn, from kik, 
or kuk, to gasp, an imitative word, which is also the 
base of cough. The term kinkhost, still in use in 
^Gotland, i^^mbles the German equivalent, keuM 
also imitative.. The French coque- 
ucne IS more puzxllng, but probably has reference to 
ine crowing inspiration which follows the expiratory 
spasm. Dawson Williams. 

London, October 22. 


of Natural History at Chicago, of which the 
! author is a well-known curator and field-explorer. 

* The hides of the archaic Chinese cuirasses of 
the pre-mctal age are ascribed by ancient tradi- 
I tion to two animals named respcctivctly and 5 /, 
j which are identified by the majority of sinologists 
I with one or two species of rhinoceros. Dr.. 
Laufer, who combines with his scientific physical 
training also a scholarly knowledge of Chinese, 
revises the Chinese texts at first hand, and 
appears to substantiate his identification of the 
Se as the single-horned and the Si as the two- 
horned Sumatran rhinoceros. In addition to the 
mass of mythological and folk-lore references to 

1 ** Chinese Clay Figures.'* Part i.. Prolegomena on the History ol 
Derutsive Armour. By R. T^aufer. Field Museum of Natural History 
Pablication 177, Anthropological .Series, vel. xiii., No. 2. Pp. 69-315+64 
plates. (Chicago : Field Museum of Natural History, X9i4<) 
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these animals extracted from ancient literature haps noteworthy that theue seems to us a sugges- 
and art, Dr. Laufer has elicited historical refer- tion of purity also (or is it phallic?) in respect 



r !<;. 1 .— Eskimo armour of i\ory plates and fragment of iron plates. Erom ‘'Chinese Clay v igure‘>'.’’ 


ences to these animals, as royal presents and ! 
otherwise, in the oflicial annals, which arc im- 
portant as indicating some chronology for the 
former geographical range of these animals in 
northern China and central Asia, where they have 
long been extinct. It appears that the two-horned 
(or Sumatran?) rhinoceros no longer existed 
within China proper in the first century a.d., and 
was only to be found to the south of the Yangtse; 
while the one-horned species survived in China in 
the Upper Yangtse valley down to the Middle 
Ages. In connection with the former range of 
these animals we would suggest that the Arabic 
name Knrgadan ” is obviously cognate with the 
Indian title foi the rhinoceros, which in the 
Sanskrit is ** which means literally “the 
cutter,” or “sword,” evidently with reference to 
the horn. 

The association of the rhinoceros w'ith the myth 
of the unicorn is examined in great detail; also 
the mystic use of the horn as anti-poison goblets 
up to the present day in China. It appears to 
us possible that this latter use was derived from 
India, or at least through false etymology by con- 
fusing the Sanskrit name for “horn,” namely 
VishUna, with the Sanskrit word for “poison,” 
namely, Visha ; for the Chine.se are known to have 
called the rhinoceros-horn in the eleventh century 
A.D. by the name pi-sha^na (Wylie, “Notes,” 195), 
their version of the Sanskrit word. This false 
etymology would also readily lend itself to the 
astrological view that the hoVn of the rhinoceros 
symbolised the ctscending node, and as such re- 
presents hostility to the powers of darkness, and 
as a poison-destroyer. In this regard it is per- 


to the armorial unicorn, which, according to the 
legend, was only to be caught at the lap of a 



Fig. 9.— The anim.<l "6V renembiing n wine "(from the illustrated edition 
of E» h j'a). From Chinesie Clay Figures." 


virgin maid. It is clear, however, that Pliny 
(“Nat. Hist.,** 8, 21), who must have been 
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familiar with the rhinoceros in the circus, did not 
identify it with his fierce mono^ceros or unicorn. 

In connection with the use of rhinoceros hide as 
armour, it is recalled that it is only when the skin 
is dried and properly prepared that it becomes of 
iron-like hardness; for the skin of the living 
animal, notwithstanding popular hunters* talcs 
to the contrary, is quite soft and can be readily 
penetrated in any place by a bullet or easily 
pierced by a hunting knife. 

We have not space here to follow the author in 
his exhaustive account of the origin and develop- 
ment of defensive armour. He treats of this in 
long chapters devoted to “Defensive Armour of 
the Archaic Period** (b.c. i 122-255), characterised 
by hide cuirass and scale armour in which metal 
was absent; “Defensive Armour of the Han 
Period ** (beginnin|(' in the third century B.c.), 
when metal (at first copper and latterly iron) scales 
were introduced, from Persia, Dr, Laufer believes, 
to form “plate** armour; “Chain and Ring Mail,** 
also from Persia, though this was confined to the 
Arabs and Moghuls and Tibetans, and never 
adopted by the Chinese; “Plate** armour, which 
was much more ancient and at first formed of 
bone-plates ; “ Sheet ** armour, as in the medieval 
West, first came into use in China in the Tang 
period (a.d. 618-906), and from India, the author 
seems to believe. A chapter is also devoted to 
“Horse-Armour,** shedding much new light upon 
this interesting phase of protective armament. 

A word of high praise must also be given to 
the illustrations, whi^ arc well chosen and signi- 
ficant; and the photographic plates, sixty-four in 
number, are beautifully reproduced. 

L. A. Waddell. 

MODERN BULLETS IN WAR AND SPORT. 
"POUR interesting articles appeared in the 
^ columns of Engineering in August of this 
year, contributed by Fleet-Surgeon C. Marsh 
Readncll, and these have now been reprinted in 
ihe form of a thin pamphlet. The articles are 
full of information as to the weights and velocities 
of different bullets and as to the effects of bullets 
of different kinds when they strike various sub- 
stances at different points in their trajectory. 
The great experience . of the author as a big-game 
sportsman on the one hand and as having seen 
many cases in the South African and Philippine 
wars and' the present war on the other give great 
value to his observations on the destructive or at 
times very slight effects produced by the modern 
bullet; his treatment of the dynamical and especi- 
ally of the aerodynamical principles affecting the 
motion of projectiles i^ less satisfactory. 

In dealing with the effects of bullets the author 
shows how the damage done depends on the 
energy lost by the bullet; how, for example, a 
bullet at a high velocity and striking properly 
end-on may drill a clean hole, doing the minimum 
<if damage and losing but little of its velocity, 
while at. a later stage of its flight when travelling 
more slowly, and especially if in any degree in- 
clined to its trajectory, the destruction is incom- 
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parably greater, and the loss of energy as repre- 
sented by equally so. 

The following experiment will exemplify this fact : — 
Tw’o skulls were tilled with a substance of a consist- 
ency us near as possible to that of the brain. Against 
the one was fired a normal bullet at high Vjelocity, 
against the other a similar bullet at low velocity, this 
being effected by using a quarter charge ; the range in 
each case was 10 ft. The first skull was neatly per- 
forated, /nd the bullet, unaltered in shape, was found 
embedded 26 in. in the wood backing; the second 
skull was partly disarticulated, and was fractured 
posteriorly, the bullet lying inside against its posterior 
wall. In the case of the first skull the bullet parted 
with but little of its energy, and that only at the 
actual points of entry and emergence. In the case 
of the second skull more of the bulict*s energy, both 
absolutely and relatively, was expended on it and its 
contents. 

In an experiment of this sort a good deal 
depends on the compressibility of the material 
filling the envelope. As illustrating this point it 
may be permitted to refer to an experiment made 
by the writer of this notice at the time that he was 
photographing bullets. In order to ascertain if it 
would be practicable to photograph a bullet glanc- 
ing off still water, he constructed a long trough of 
thin wood open at the top, somewhere about 
3 ft. long and 4 or 5 in. wide and deep, and 
on to the water in this he fired a 0*303 bullet at as 
near a grazing incidence as he could. The water 
was hit about two-thirds along the trough, and 
was driven out as by an explosion. The front 
and sides of the trough in advance of the point of 
striking were split into matchwood, and generally, 
apart from the photographic difficulties, it seemed 
desirable to experiment in other directions. 

The author has experimented on the inclination 
at which the modern high-speed bullet will pene- 
trate a skull, and found that at angles above 5® 
or 6° he obtained penetration, whereas Snider and 
Martini bullets would glance off at much greater 
I angles. Space docs not allow of reference to the 
' numerous valuable observations of the author on 
the curious effects of bullets both in big game 
and in warfare. ^'hesc will be read with the 
greatest interest. It is not possible, however, to 
follow the author in his excursions in the domain 
of pure dynamics, and his treatment of the action 
of the air on the projectile appears to the writer 
to be very largely imaginary and incorrect. So 
difficult a subject as the action of air upon a 
rotating projectile, whether spherical or elongated, 
and whether the axis of spin is in or across the 
trajectory, scarcely admits of any but the most 
rigid treatment, and in this the author might find 
Mr. Crabtree’s admirable book illuminating. 
There is a statement which is new to the present 
writer, and it would have been well to have given 
the authority. 

Thus, up to speeds of 790 ft. per second resistance 
varies as the square of the speed, between 7Q0 and 
qgo ft. per second as the cube, between 990 and 
1120 ft. per second as the sixth power, between 1x20 
and 1*^30 ft. per second again as the cube, and above 
X330 ft. per second again as the square of the speed; 
above 1500 ft. per second the relationship is not 
known. C. V. BoYS. 
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FROF. VIVIAN B. LEWES. 

W E much regret to see the announcement that 
Prof. Vivian B. Lewes died on October 23, 
ol pneumonia, at Mold, Flintshire, where he was 
to deliver one of a scries of Gilchrist Lectures 
on explosives. ^ 

Prof. Lewes was born in 1852. His education 
was undertaken by his uncle, George Henry 
Lewes, the well-known author of the “ History 
of Philosophy ” and other works. On leaving 
University College School at the age of sixteen, 
he became assistant to Dr. F. S. Barff, and in 
1870 to Prof. A. W. Williamson at University 
College. Later he worked under Dr. C. Graham 
at the Birkbcck Institute, and was appointed 
assistant at the Royal Naval College, Greenwich, 
in 1879, where he succeeded Dr. H. Debus as 
professor of chemistry in 1888, which post he 
resigned a year ago. He was appointed chief 
superintending gas examiner to the corporation of 
the City of London in 1892, and at the time of his 
death was chairman of the Chemical Section of 
the Munitions Inventions panel. 

His chief scientific work was on the action of 
heat on hydrocarbons and the cause of luminosity 
of flames ; papers on thc.se subjects were published 
in the Proceedings of the Royal Society in 1893- 
1895. Lewes’s acetylene theory of luminosity, 
whilst it has met with much criticism, has been 
accepted widely as the correct explanation of the 
main interactions giving rise to luminosity. Ho 
was also the author of papers on pentathionates. 

When, in 1892, Willson, in Canada, first ob- 
tained calcium carbide on a commercial .scale, a 
sample was forwarded to Lewes, who, at the 
Royal Society of Arts, in 1894, brought this sub- 
stance under the notice of an English audience. 
Later he did much to establish the success of the 
new industry. No one, indeed, was more welcome 
or more certain of an appreciative audience at the 
Society of Arts, and there he delivered several 
series of Cantor and other courses of lectures, 
dealing with such subjects as coal gas, explosives, 
liquid fuel, etc. 

As a lecturer under the Gilchrist Educational 
Trust he^ was most popular and widely known 
throughout the country. He was, indeed, the 
last of the original group of Gilchrist lecturers, 
the panel of which included many illustrious 
names. 

Prof. Lewes did excellent pioneer work in con- 
nection with the University Extension lecture 
scheme and as a lecturer for the Technical Edu- 
cation Committee of the London County Council. 
This was the work largely of a past decade, but 
filled a most important place in our educational 
system. He laid claim justly to have instilled the 
desire for further chemical knowledge in num- 
bers of young students, and contributed very 
greatly to the success of sy.stematic chemistry 
courses in our numerous technical schools and 
institutions. 

His connection with the Navy was naturally 
not without its i^nilucnce on his researches, many 
of which forme<l the subject of communications 
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to the Institution of Naval Architects (of which he 
was a vice-president). The institution awarded him 
its first gold medal for a*paper on “The Forma- 
tion of Boiler Incrustations and Oily Deposits.” 
Other important papers were on the corrosion 
of metals, anti-fouling compositions, and the 
spontaneous ignition of coal. 

Prof. Lewes’s principal technical field, how- 
ever, was in connection with coal gas. He was 
always a welcome lecturer at the Institute of Gas 
Engineers and other similar societies, before the 
members of which he dealt in a lucid manner with 
current problems affecting this important industry. 
He was the author of several books, including 
“Acetylene,” which is a standard work of re- 
ference, “Service Chemistry,” now in its fourth 
‘ edition, “Liquid and Gaseous Fuel,” and “The 
Carbonisation of Coal.” 

I Prof. Lewes’s genial personality, his kindly 
' and generous nature, endeared him to a very 
wide circle, both of personal and professional 
friends. Among the large number of naval 
oflicers with whom his duties brought him in 
contact no one was more popular or more re- 
spected. 

NOTES. 

Wk much regret to announce the death, on October 
23, from heart failure following Inlluenza, at fifty-one 
years of age, of Dr. R. Assheton, F.R.S., University 
lecturer in animal embryology ^ at Cambridge since 
1911. 

I We regret to announce that Sir Andrew Noble, 

' Bart., K.C.B., F.R.S., to whose scientific work on 
artillery and explosives the marvellous developments 
of heavy weapons within the last fifty years are chiefly 
due, died on October 22, at eighty-four years of age. 

Mr. W. MAKRiorr has retired from the post of 
assistant secretary of the Royal Meteorological Society 
held by him for the last forty years, and has been 
succeeded by Mr. A. H. Brown, the chief clerk of the 
society. 

Mr. W. K. Carr, the owner of one of the best-equipped 
private laboratories in the United States, died recently 
at his home in Washington, at the age of fifty-five. 
On leaving the University of Virginia in 1878, he 
spent twelve years in the sale and manufacture of 
cotton at Norfolk, Va. Since then he had devoted 
most of his time to scientific research. 

The death is announced, in his sixty-fifth year, of 
Mr. C. F. Holder, of Pasadena, the writer of a large 
number of books on the natural history of southern 
California. He was educated at the Friends’ School, 
Providence, R.I., and at the United States Naval 
Academy. For a few years he was an assistant at 
the American Museum of Natural History, New York. 
I Mr. Holder’s, special interests were in marine zoology. 

The first meeting of the new session of the Geo- 
logical Society will be held on Wednesday next, 
November 3, at 5.30 p.m., when Dr. C. W. Andrews 
will exhibit photographs aq^ give an account of the 
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discovery of a fossil elephant at Chatham. Owing to 
the possibility of air-raids over the metropolis, and the 
consequent disorganisation of traffic, the council has 
decided that the time of the evening meetings shall be 
changed temporarily from 8 p.m. to 5.30 p.m. 

We regret to record the death of Lieut. J. Gordon 
Hollingsworth, of the loth Battalion of the Middlesex 
Regiment, who was killed in the Gallipoli Peninsula 
on August 12. He was the second and only surviving 
son of Mr. A. T, Hollingsworth, one of the managing 
directors of Engineering. He was reported “ missing ** 
some weeks ago, and it was only on October 15 that 
official announcement was made that he fell gallantly 
leading his men in an advance which took place soon 
after the landing at Sulva Bay. He was educated as 
an engineer, and joined the staff of our contemporary, 

^ being later elected a director of Engineering, Ltd. 

In a review of Dr. E. H indie’s book on “ Flies in 
Relation to Disease,” published in Science for July 16, 
the remark was made that the author had been killed 
in Africa. Referring to this statement, Prof. G. H. F. 
Nuttall writes from Cambridge; — ‘‘Dr. Hindle has 
never been in Africa, and he is alive and well. He is 
expecting to leave for the front at any moment as a 
divisional signal officer in the R.E. I shall be much 
obliged to you if you will help me to make the facts 
known, as the statement in Science has caused un- 
necessary pain to I3r. Hindle’s friends in many parts | 
of the world.” 

A CORRESPONDENT, Writing from Amsterdam in the 
Times of October 22, contributes incidentally some 
interesting observations on the effects of distant gun- 
firing, “At more than one point in the southern 
frontier” of Holland, he says, “one hears the guns 
from the French front,” the distance being about a 
hundred miles. “It is difficult to say whether one 
really hears them with one’s cars or whether one feels 
them. It is not, at this distance, a definite sound so 
much as a jarring and throbbing of the air. But it is 
audible, or sensible, enough that one can pick out the 
detonations of pieces of different calibre, the almost 
continuous low muttering (for heavy work was going 
on) of the smaller guns being punctuated at intervals 
with the double shock of something much bigger.” 

At the annual statutory meeting of the Royal Society 
of Edinburgh on October 25 the ^following were 
elected as council: — President: Dr. J. Horne; Vice- 
Presidents: Prof. F. O. Bower, Sir T. R. Fraser, 
Dr. B. N. Peach, Sir E. A. Schafer, the Right Hon. 
Sir J. H, A. Macdonald, and Prof. R. A. Sampson; 
General Secretary : Dr. Cargill G. Knott ; Secretaries 
to Ordinary Meetings : Dr. R. Kidston and Prof. A, 
Robinson; Treasurer: Mr. J. Currie; Curator of 
Library and Museum: Dr. J. S. Black; Councillors: 
Principal A. P, Laurie, Prof. J. Graham Kerr, Dr. 

L. Dobbin, Dr. E. M. Wedderburn, Dr. W. B. Blaikie, 
Principal O. C. Bradley, Dr. R. S. MacDougall, Dr. 
W. A. T^it, Dr. J. H. Ashworth, Prof, C. G. Barkla, 
Prof, C. R. Marshall, Principal A. Crichton Mitchell. 
Sir William Turner, forni||r president, is a permanent 
member of council, 
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j In addition to the awards announced in April for 
papers read at the meetings, the council of the Institu* 
tion of Civil Engineers has made the following awards 
for papers published in the Proceedings without dis- 
cussion during the session 1914-15 : — Telford gold 
medal to Mr. James Forgie (New York) ; Telford pre- 
miums to Messrs. J. R. Mason (Dunedin, N.Z.), Harold 
Bcrridge (Aden), C, R. White (London), C. S. 

, Churchill (Roanoke, Va.); and the Trevithick pre- 
1 mium to Mr. A. Poulsen (Lemvig, Denmark). The 
Indian premium for 1915 has been awarded to Mr. 
C. W. Anderson (Midnaporc, India). The ninety- 
seventh session of the Institution will be opened on 
Tuesday, November 2, at 8 p.m., when Mr. Alexander 
Ross, president, will deliver an address, and will 
present awards made by the council for pajjcrs read 
and discussed or otherwise dealt with during the past 
session. 

A MEETING of the National Illumination Committee 
of Great Britain was held on October 20, when Mr. W. 
Duddell was elected chairman of the committee in 
succession to the late Mr. Edward Allen. Reports on 
observations carrkd out at the instance of the coin- 
I mittec at a number of technical laboratories, on the 
j height to which the flame of the Hefner ainylacctate 
lamp should be raised to afford a light of one inter- 
national or English standard candle, were discussed, 
and their further consideration was postponed until 
fuller details of some of the observations and other 
reports which had been promised had been obtained. 
A report prepared and sent by Dr. E. Ott, of Zurich, 
on researches which had been carried out in Switzer* 
land on the effect of atmospheric pressure, humidity, 
and vitiation on the light afforded by the Hefner 
standard lamp was considered, and it was decided, 
subject to Dr. Ott’s consent being obtained, to prepare 
a translation of the report for communication to the 
British technical Press. 

j The Mining Magazine of October 14 contains an 
j article on weights and measures dealing in a practical 
manner with the question of the necessity for some 
reform in our present system. The substitution of the 
metric system is advocated, but more from the point 
of view of the technical man than from tffat of the 
general trading community. It is pointed out that the 
modifications which the adoption of the metric system 
would introduce wi mining and metallurgical work 
are not such as to cause any inconvenience, while on 
the other hand the confusion which at present exists 
owing to tho various tons, gallons, etc., recognised 
in the mining profession would be entirely obviated. 
It is also suggested that if the adoption of the metric 
system is regarded as too revolutionary for the Eng- 
lish-speaking nations, or if the present is not a suitable 
lime for conducting an agitation in its favour, some 
steps can at least 1^ taken by technical men towards 
simplifying the British system and agreeing upon a 
common usage. Various examples are given with the 
object of illustrating the need for a less complicated 
and more practical system. The general adoption of 
the short ton, which is much used in mining circles 
for recording ore mined or developed, is strongly 
advocated. Engineers are advised to use the metric 
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syslfin wherever possible, and always to champion it; 
to use the simplest of English weights and measures 
and in cases of uncertainty to specify the unit; and 
further, to avoid, when addressing an English audi- 
ence, the use of denominations of weights and 
measures not likely to be understood. 

Thk civil engineering profession, and especially that 
section of it connected with river training and coastal 
defence work, will learn with regret of the death, at 
the age of eighty-three, of Mr. W. H. Wheeler, formerly 
of Boston, Lines, but latterly residing at Bromley, 
Kent. He practised for many years in the district 
bordering on the Wash, and became an authority on 
the drainage of fens and low lands, and the regulation 
of estuary channels, as also on coastal phenomena 
generally. His “History of the Fens of South Lin- 
colnshire” is, perhaps, his best known work; it w.as 
first published in iSbS, and was reissued as a second 
edition in 1897. Other volumes which followed were 
“Tidal Rivers: their Hj’draulics, Improvement, and 
Navigation,” in Longmans’s Civil Engineering Series, 
1893; “"Ihe Sea Coast: (i) Destruction, (2) Littoral 
Drift, and (3) Protection,” 1902 ; a “ Practical Manual 
on Tides and Waves,” 1906; and “The North Sea: 
Physical Characteristics, Tides, (Tirrents, and 
Fishery,” 1908. His pen was very prolific, and ht‘ 
contributed a great number of papers (o professional 
societies and articles to technical journals, as well as 
to our own columns, all bearing on the branch of w^jrk 
which he had made peculiarly his owm, and on which, 
despite inevitable occasional divergences of opinion 
from professional colleagues on controversial matli'rs, 
he was ever listened to with att<*ntion and respect. He 
was elected a member of the Institution of Civil 
Engineers in 1867, and was the recipient of a 'felford 
premium from that body. 

A FEW further particulars an; available as to the 
recent long-distance tests in wireless telephony in the 
United States to which reference was made in Nature 
of October 7 (p. 155), but no data have yet bctM) dis- 
closed concerning the type of apparatus employed in 
the tests. 'J'he transmitting apparatus was installed 
in the U.S. Government wireless station at Arlington, 
while rccMving sets only were used at Man* Island 
and Pearl Harbour stations, 'fhe distance between 
Arlington and Mare Island is about 2500 miles, and 
betAveen .^rlington and Pearl Harbour 4900 miles. 
The conversation was overheard at several points, 
including Darien, Panama, a distance of more than 
2000 miles from the transmitting station. The tests 
are the outcome of many years of painstaking experi- 
ments. Early in the spring of this year the system 
had been developed up to a point where good results 
were secured over a distance of 250 miles, employing 
for the aerial an experimental tower erected at Mont- 
auk Point, Long Island, and a small tower at Wilm- 
ington, Del. This was followed by tests between 
Montauk Point and St. Simons Island, Ga., a distance 
of 1000 miles. No hovel features arc claimed for the 
system, which is said to be simply the perfection of 
existing methods^ Further and extended trials under 
varying conditions are necessary, however, before we 
can state with tolerable certainty whether the problem 
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of long-distance wireless tjclcphony has been satisfac- 
torily solved. 

The Trustees of the National Museum, Melbourne, 
have issued a second and revised edition of the “ Guide 
to the Ethnological Collections,” compiled by Dr. 
Baldwin Spencer. The older specimens are largely 
due to Mr. Brough Smith, but they have been largely 
increased by those made by Dr. Spencer and the late 
Mr. Gillen in the course of their famous journeys 
among the Arunta and other tribes. A short introduc- 
tion gives the latest views on the ethnology of the 
continent. Specially remarkable are the rare speci- 
mens illustrating religious usages, totemism, initiation 
ceremonies, and the like. The handbook, which is 
well illustrated, will be indispensable to all students 
of the Australian aborigines. 

I Mk. Morten P. Porsild, writing from Disco, 
Greenland, has published a valuable monograph entitled 
“ Studies on the* Material Culluro of the Eskimo in 
i West Greenland.” He adopts the scientific method 
of discussing in the case of each implement the object 
aimed at in its construction ; the nuide of use in 
order to attain this object; how its form is adapted 
to its use; how far the nature of the material has 
influenced its form. He points out that the study of 
Eskimo culture is specially useful for comparison with 
that of the European Stone Age people. He concludes 
that this culture developed in the Arctic area without 
any borrowing from foreign civilisations, except in the 
j case of the bow and arrow. He finds that the types 
of the kayak have a regional distribution similar tc: 
that of the Greenland dialects. Many implements 
arc for the first time described, and these notes serve 
to modify certain current theories. He warns museum 
colleclors against the purchase of so-called “models,” 
and ho remarks that though faked antiquities are 
very rare, yet they may be sometimes met with. 

Of pelagic Annelids, the Alciopidae and the Toino- 
j pterid{T>, not a single species has hitherto been obtained 
I from Japanese waters. Mr. Akira Izuka is therefore 
I to be congratulated on having, in the course of his 
j researches, brought to light no fewer than nine species 
I belonging to these families. Three of the species 
: th«;n;of are new to science. He describes his captures 
in the Journal of the College of Science of the Imperial 
University of Tokio (vol. xxxvi., art. 5). 

According to*Dr. J. H. Vernhout, in the July issue 
of Zoologische Mededeelingen (the organ of the 
Natural History Museum of Leyden), the parasitic 
Petricola pholadiformis , one of the “ Venus-shells,” 
recently introduced into British waters with American 
oysters, has also appeared on the Dutch coast. In 
addition to cases he has already recorded he now adds 
to this list Flushing, Isle of Walcheren, eastern 
Schelde, Zandvoort, and Terschelling" The introduc- 
tion of American oysters into British waters has not 
proved an unmixed blessing. For another parasitic 
mollusc, Crepidula fornicata, the “ slipper-limpet,” one 
of the Capulidae, introduced inadvertently into the 
Whitstable oyster-beds has now become a pest. 
Furthermore, it is slowly spreading round the coast. 
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Among the factors of elimination in the “struggle 
for existence," one does not usually reckon hot springs. 
Yet these, too, play their part. This much is apparent 
from the Bulletin of the University of Colorado (vol. 
XV,, No. 6), wherein Messrs. Ellis and Henderson give 
an account of the Amphibia and Reptilia of Colorado. 
In the hot springs near Buena Vista, at an elevation 
of 8500 ft., they found larvae of the Columbian toad 
(Bufo horeas) in an overflow pool at 23° C. Follow- 
ing the stream back, toward the spring, the temijera- 
ture of the ‘water increased rapidly, but the young 
toads continued abundant until the water was at 34° C. 
Above this point few were seen, though one small 
specimen was taken from water at 45° C. This toad 
was swimming rapidly, as if endeavouring to reach 
cooler water. The pools of very hot water, they 
remark, were death-traps for Bufo boreas, and 
numerous other animals. From one such pool, the 
water of which was 54® C,, three large specimens 
of this toad and several insects were taken, the flesh 
of all of them being thoroughly cooked. A list of 
animals and plants described as new, and a key to 
the Entomostraca of Colorado, make up the rest of 
this bulletin. 

In the issue of Knowledge for September there is a 
short paper on the hairs of rock plants by K. E. 
Styan, with illustrations. The glandular hairs of the 
Saxifrages are described, and those of 5 . granulata 
and 5 . Itngulaia arc figured. The three types of hairs 
dealt with are the silky or woolly hairs of the Edel- 
weiss, Sedum arachnoideum, etc. ; the stellate hairs 
which form a felted covering to many leaves, as in 
Aubretias and Alyssums, and the glandular, which may 
occur alone or in conjunction with one of the other types. 
The hairs are mainly protective against atmospheric 
conditions, but the glandular hairs may in some cases 
serve to attract insects. 

A BOTANICAL survey of some fields near Leicester is 
a useful contribution to field botany by Miss Measham, 
published in the Transactions of the Leicester Literary 
and Philosophical Society, vol. xix. The fields are 
mapped, and from a study of the grasses in par- 
ticular it was found possible to group certain fields 
together according to their types of vegetation. 
Fields, for instance, characterised by Loliutn perenne 
form one group, w’hilc those with Rhinanthus crista- 
giiUi in abundance are taken as the type of another 
group.' As a preparation for a flora of Leicestershire 
and Rutland, the work should prove of value. 

The Transactions of the Botanical Society of Edin- 
burgh (vol. xxvi., part iv.) are largely occupied by an 
important paper on Primula obconica, Hanoc; and its 
microforms by Prof. Bayley Balfour. The paper is 
illustrated by thirty-six platea reproduced from photo- 
graphs of herbarium specimens. The familiar plant 
P* obconica ^was collected near Ichang in 1879, and 
was raised from seed sent by Charles Maries to Messrs. 
Veitch, of Chelsea, in 18B0. The type-plant grows in 
meadow land, but many of its forms grow on rocks in 
the limestone gorges. The sp*ecies is widely distributed 
in eastern Asia, and extends into Burmah and Bhutan, 
P. listen, King, the East Himalayan specie, is mainly 
a sylvestral 'form with ivy-shaped leaves and short 
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flowiT-scapch, but is linked up to the typical round- 
leavcil P. obconica, with its longer flower-scapes, by a 
series of intcrmcdi.'ite forms. The variants are nearer 
to the obconica type than to listeri. Prof. Balfour 
places in this Obconico-Listcri section fourteen well- 
marked micro-species, four of which are of his own 
making. P. sinoMsteri, a glabiescent form with 
acute-Iobed small leaves and long scapes, was collected 
recently by Forrest in Yunnan, and may prove to be a 
plant of horticultural value. It lacks the irritant pro- 
perty of /*. obconica, Hance. 

I The Report of the Agricultural Department of 
St. Lucia for the year 19 14-15 is a record of steady 
progress, esjiecially in connection with the lime and 
coconut industries. The Government lime juice fac- 
tory proves to be in a flourishing condition, and 

I products of a high quality are being prepared, of 
which details are given. Useful work is being done 
by the staff of the department in collecting the grasses 

I of the island, both native and naturalised, with a 
view to their correct determination and also in 
order to obtain definite particulars of their economic 
value. The determinations of those unknown 
locally have been made by Mr. Hitchcock, the 
agrostologist to the U.S. Department of Agriculture, 
and useful notes are given on the more important 
grasses and an analysis to show their comparative 
feeding value. 

A RELIEF model of Wales has been constructed for 
the National Museum, Cardiff. An account of its 
construction, with a geographical description of several 
of the blocks, has been published by the museum 
(“ Descriptive Handbook to the Relief Model of 
Wales," by W. E. Whitchouse). The whole model 
measures 12 ft. by 10 ft. 6 in., and is on a scale of 
I in. to a mile. The vertical scale is i in. to 2000 ft. 
The museum hopes shortly to issue copies of the 
various blocks of the model at as low a price as pos- 
sible. Despite the care that has undoubtedly been 
used in its construction, it is questionable whether 
such a model is not inferior for teaching purposes to 
a good contoured map on the same scale. In accuracy 
of detail there can be no comparison. 

New’s from Sir Aurel Stein of his explorations in 
Central Asia is published in the Geographical Journal 
for October (vol. xlvi.. No. 4). A despatch from the 
Ulughart Valley d.ited July 10, 1915, gives an account 
of last winter’s work in the Turf an region, which 
included a detailed survey of the Turfan depression 
and of the Kuruk-tagh mountains. The Kuruk-tagh 
and the Tian-shan range were linked to the trigono- 
metrical survey of India. From Turfan Sir Aurel Stein 
moved to Korla in the spring, and thence to Kashgar. 
Large and important archaeological collections were 
made. In a further despatch from “ Camp Kara-Chem," 
Pamirs, August 8, 1915, Sir Aurel Stein says he is pro- 
ceeding westward to the Pamir source of the Oxus. 
This he proposes to follow through Wakhan to 
Khorok, and thence to visit Roshan, Darwaz, Kara- 
tegin, and so to reach the railway at Bokhara. He 
hopes to reach Meshed in Persia in October, and after 
spending the winter in Seistan, to return to India in 
March. 



236 


NATURE 


[October 28, 1915 


The number and variety of the fossil reptile^ and 
amphibians discovered in the Karoo formation of 
South Africa are very remarkable. Several new genera 
and species arc described by Mr. S. H. Haughton in 
the Annals of the South African Museum, vol. xii., 
part iii., just received. Besides a well-preserved 
Labyrinthodont skeleton and various remains of the 
usual mammal-like reptiles, there is an interesting 
skull from the Stormberg Beds bearing much le- 
semblance to that of Ornithosuch'us from the Triassic 
sandstones of Elgin, Scotland. 

Part of the lower jaw of a hoofed mammal with 
teeth like those of the peculiar extinct hoofed mammals 
of South America has been found in the Lower 
Eocene of Wyoming, U.S.A., and is described under 
the name of Arctostylops by Dr. W. D. Matthew in 
the Bulletin of the American Museum of Natural 
History, vol. xxxiv., art. xiv. This unexpected dis- 
covery suggests that at the beginning of the Tertiary 
epoch there may have been a longer and closer con- 
nection between South and North America than has 
hitherto been supposed. Numerous other jaws from 
the same formation and locality in Wyoming arc 
referred by Dr. Matthew to primitive lemurs and 
insectivores. They show that at the beginning of the 
Eocene period the lemurs, insectivores, and carnivores 
cannot be clearly distinguished by the teeth alone. 

A BOUND volume of “Papers from the Geological 
Department, Glasgow University,’* for 1914, has been 
issued by Messrs, J. Maclehosc and Sons, Glasgow, 
with the sanction of the University Court. It is 
proposed to continue this publication annually. The 
present volume consists of reprints, of differing sizes, 
of papers published in various journals, some of which 
have been already noticed in Nature. It remains to 
be seen whether a paper will be more readily traced 
by this mode of reproduction than in its original 
habitat. If the work relating to the Glasgow district 
were thus brought together, a new serial might be 
welcome; but it may be doubted if researches on 
South Georgia or the desiccation of the <!arth will 
be looked for under the head of the University of 
Glasgow. The volume is a further proof of the 
activity of what has become, under Prof. J. W. 
Gregory’s influence, one of the chief schools of 
geology in our islands. 

The Proceedings of the American Philosophical 
Society for July contains an important article by Prof. 
A. -E. Kennelley and Mr. H. O. Taylor, of Harvard 
University, on the extent to which the various portions 
of a telephone diaphragm move during vibration. The 
diaphragms were circular, of about 5 cm. diameter, 
of steel or glass, and clamped at the outer edge. The 
motion was observed by means of a triangular mirror 
of a millimetre side, one corner of which was pressed 
lightly against the diaphragm by the torsion of a thin 
phosphor-bronze strip to which the opposite side of 
the mirror was attached. The diaphragm was set 
into vibration either by. the sound waves from a series 
of organ pipes or by alternating electric currents sent 
round an electromagnet behind it. In almost all 
cases within the tblephonic range of intensity and 
frequency the diaphragms vibrated in their funda- 
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mental mode with the maximum displacement at or 
near the centre; and the taw of distribution of dis- 
placement over the rest of the surface closely approxi- 
mating to the theory as given by Lord Rayleigh in 
his “Theory of Sound.** 

The Scientific American for October 2 contains an 
article on “America as her Own Chemist,” giving 
an account of the first National Exposition of Qhem- 
ical Industries, which was held in the Grand Central 
Palace of New York City during the week of Septem- 
ber 20. It is stated that this exhibition illustrates in 
a very striking manner the remarkable advance made 
in the production of chemicals and dyes in the United 
States since Germany has been commercially isolated 
and prevented from exporting. The exhibition in- 
cluded three branches : first, chemicals, ores, metals, 
drugs, paints, and similar manufactured goods ; 
.secondly, apparatus and equipment for chemical labora- 
tories; and, thirdly, machinery and equipment for 
manufacturing chemists, the treatment of ores, etc. 
Some of the most striking examples of progress were 
to be found in the exhibits illustrating the utilisation 
of waste cherry pips, raisin seeds, and apticot kernels ; 
the application of the osage orange wood of Texas 
and Oklahoma in place of foreign fustic, and the pro- 
duction of useful products of distillation from different 
hardwoods. The Pctrocine colours, now being manu- 
factured from waste products of petroleum, which are 
being investigated by the Bureau of Foreign and 
Domestic Comitierce, formed a striking example of 
new adaptations. The exhibit of the Bureau of 
Standards was a prominent feature of the exhibition, 
not only in presenting the apparatus used in the 
laboratories of the bureau, but also examples of chem- 
icals, metals, ores, and materials recently tested. 

An important study of the quality of platinum ware 
by Messrs. G. K. Burgess and P. D. Sale is found in 
No. 254 of the Scientific Papers of the United States 
Bureau of Standards. A simple thermo-electric 
method has been devised to determine the degree of 
purity of the platinum used in«p]atinum vessels which 
does not mar tho article tested; it gives data for the 
classification of platinum in terms of its equivalent 
iridium (or rhodium) content. Of 164 pieces of 
platinum ware tested, 26 per cent, contained less 
than 0*5 per cent, of iridiunci and 67 per cent, less 
than 2 per cent, of this metal. A method is described 
of ascertaining tho loss on hcatipg of platinum cruci- 
bles by means of a suitable electric furnace confining 
no heated metal parts. The loss of weight due to 
healing per 100 sq. cm. of crucible surface at 1200® 
ranged from 071 mgrm. to 2 69 mgrm. per hour, the 
smaller losses being for crucibles containing rhodium 
and the greater losses for crucibles containing iridium. 
Iron appears to diminish the loss on heating, but its 
presence is objectionable on account qf the soluble 
oxide formed on the crucible surface. It seems to be 
possible from a thermo-electric and microscopic exam- 
ination of a crucible to predict its probable loss of 
weight on heating within fairly dose, limits. Sug- 
gestions are offered concerning specifications of quality 
for the highest grade of platinum ware, including the 
substitution of rhodium for iridium as a stiffening 
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agent I and the total elimination of iron. The nature 
of the disintegration of platinum and its alloys is 
briefly discussed. ^ 

The announcements of Messrs. Crosby Lockwood 
and Son include: — translation of Prof. Klingen- 
berg’s Large Electric Power Stations, illustrated; Oil- 
Field Development, by A, Beeby Thompson; Air 
Screw.s : an Analytical Study in the Application of 
' the Analogy of an Aerofoil having a Rectilinear 
Motion, by M. A. S. Riach; and new editions of 
Naval Architect’s and Shipbuilder’s Pocket Book of 
Formulae, Rules, and Tables (with a section on Aero- 
nautics), by C, Mackrow and L. Woollard; Mechan- 
ical Handling of Material, by G. F. Zimmer. 

Messrs, George Allen and Unwin, Ltd., will pub- 
lish shortly : — ^Tablo of Compound Interest and Anti- 
logarithms, by J. J. Stuckey, and a translation, by 
Dr. E. L. Schaub, of Prof. W. Wundt’s Elements of 
Folk Psychology: Outlines of a Psychological History 
of the Development of Mankind. 

OUR ASTRONOMICAL COLUMN. 

The Great Meteor of Ociohkr 5.- -A larg(* number 
of descriptions of this object has reached Mr. W. F. 
Denning as the result 01 an appeal for observations 
published in some of the leading journals of the west 
of England. Mr. Denning sends us the following 
summary of the observations : — ^I'he meteor appears 
to have ifeen widely seen over the S.W. region of 
England, and there won* many observers in South 
Wales. Most of the spectators first saw a brilliant 
illumination of the sky and landscaj^e, and, looking 
up to ascertain the cause, the end of the meteor or 
the luminous streak it left was at once perceived. "Po 
many of the observers in Cornwall and Devon the* 
position of the object W’as in the N. by E. sky, and 
the streak remained visible for periods varying between 
two and twenty minutes. 

The light evolved from the fireball at the instant 
of its greatest outburst is said to have exceeded that 
of the full moon, but there are not many really accu- 
rate accounts of its path amongst the stars. At first 
the streak was projected like a glowing bar among 
the stars between the pointers in Ursa Major and the 
Pole star, but it quickly became contorted and curled 
up, cither into a ring with appendages or into an 
irregular ellipse, expanding as time went on, and 
becoming fainter. 

Using many of the best observations of the meteor 
for comparison, the height seems to have been from 82 
to 55 tallies from over Lampeter to Neath, .South Wales. 
The length of the visible course was about 42 miles, 
and velocity about 35 miles per second. Radiant at 
248^+72°; but this feature is rather doubtful, and it 
is hoped that further observations of the flight may 
y«t be acquired so that the position may be tested. 
The eastern side of the streak expanded so quickly and 
with a motion decidedly eastwards that its velocity 
must have been equivalent to about 90 mile? per hour. ' 

Proper Motions Measured dy the Blink-Micro- 
scope. — There can be no doubt that stereoscopic or 
quasi-stereoscopic methods are destined to become 
of very great importance in astronomical work. Thus 

, 1 . , Observatory, Lampland has employed 

Pulfrich’s device, the blink-miproscope, for detecting 
variables. and asteroids; at Yerkes, Slocum has shown . 
that It is equally well adapted for finding proper 
motions, and the instrument has been enthusiastically 
adopted at the Union Observatory, Johannesburg. 
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The director, Mr, R. T. A. Innes, can even see this 
instrument with standard transparent charts replacing 
the unwieldy durchmusterung catalogues. Already many 
variable stars have been discovered by its use, asteroids 
have been successfully picked up, and a good be- 
ginning has now been made in its application to the 
question of proper motions. In Circular No. 25, 
Union Observatory, Mr. Innes and Mr. J. Vdutc, an 
assistant from the I-eydcn Observatory, w^o has been 
working at the Cape, both describe methods by which 
the proper motions of a number of stars in the great 
ti> Centauri cluster have been measured. The former 
I not only detects, but also measures the displacements 
with the “blink,** whilst Mr. VAutc only uses it to 
make the selection, and then proceeds to take differen- 
j lial micromctric measures. The plates employed 
j (astrographic) had been taken separated by an interval 
of 23 85 years. Of the 2000 stars on the plate, 30 
presented measurable displacements (motions exceed- 
ing an annual value of 004^-006®), whilst for fifty 
others the indications were doubtful. 

The Light-Curve of XX Cygni. — Several recently 
published papers concerning stellar variability have 
j possessed somewhat exceptional attraction, not only 
j in the variety of methods exemplified, but chiefly in 
! consequence of the notable astrophysical importance 
j of the stellar 4 )odies investigated. Another such 
memoir appears in the September number of the 
Astrophysical Journal, Dr. Harlow Shapley and 
Martha B. Shapley presenting an account of the em- 
ployment of the latest methods of photographic actino- 
metry in the study of the light curve of XX Cygni. 
Previous work indicated that this star was to be 
regarded as an abnormal Cepheid variable, exceptional 
not only by reason of its short period — the most rapid 
known~but also because it had been shown by Kron 
to present a greater amplitude of light-change visually 
than photographically. Employing the Mount Wilson 
6o-in. refractor on four nights, upwards of 300 photo- 
graphs of the star on ordinary plates alternately with 
isochromatic plates with yellow screen were secured, 
providing the material for a photographic and photo- 
visual investigation of its fluctuating light. The 
results obtained show that the shape of the mean 
light-curvc, and also its range, are both variable. 
The visual range docs not exceed the photographic 
but apparently is somewhat smaller. It is concluded 
that the maxima, although occurring at regular inter- 
vals, are disturbances varying in character, the mini- 
mum being the sensibly constant condition of the 
star. The value of the colour index indicates an 
average spectrum of the F type rather than A as 
classified at Harvard. 

Atmospheric Effects of Kathode Rays. — M. J. 
Maurer, of the Central Meteorological Bureau, Zurich, 
describes (No. 4813, Astronomhche Nachrichlen) for 
the first time what is possibly an atmospheric effect 
due to solar kathode rays. Having formed the opinion 
that times of exceptional solar activity would be 
especially favourable for decisive observations of a 
long-suspected phenomenon, arrangements were 
accordingly made with Prof. Wolfer, who supplied 
information regarding the rapid development of solar 
activity about the middle of last June. 'The result 
was that between 2 and 3 p.m. on June 16, with a 
blue sky, in addition to the watcr-vapour halo of 70®, 
there was also observed a distinct brown aureole 
having a maximum breadth of about 15°. Prof. 
Wolfer also noted that some optical effect, comparable 
with the interposition of a slight veil of vapour, had 
interfered with his solar observations. It is' further- 
pointed out that Prof. Barnard recorded an auroral 
display on the night of June 16. 
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RECENT EXCAVATIONS ON A 
TAL.EOLtTfhC .SITE IN JERSEY. 

D uring the past summer excavations on the 
Palaeolithic site known as La Cotte at St. Bre- 
lade, in Jersey, have been pushed on vigorously* 
When the work for the year came to an end in 1914 
a trench had been driven across the cave from the 
western to *h<; eastern side- wall, a distance of about 
40 ft. This trt*nrh was about 8 ft. from the entrance. 
The e.xcavations undertaken this year had three objects 
in view : first, to extend the examination of the 
Palaeolithic floor along the western side-wall, of which 
25 ft. in an inward direction had been uncovered in 
1911, and if possible reach the hitherto undetermined 
back-wall; secondly, to clear the entrance of the cave 
along its whole breadth by removing the barrier of 
talus, about 25 ft. high, on the outer side of the 
trench; and Utstly, on the inner side of the clearing 
thus made, to push along the eastern side- wall. 

The work of excavation is being carried on by the 
Socidte Jersiaise, with the assistance of a committee 
of the British Association of which Dr. R. R. Marett 
is chairman. So much of the .season’s work as had 
been completed by the end of July was embodied in 
a report presented to the British Association at the 
Manchester meeting; but at that time not one-half 
of the season’s work was over. Before describing the 
later results, it will be convenient to give a brief 
summary of what had already been doiK! for those 
who may not have seen the report. The opening up 
of the Palaiolithic floor along the western wall was 
carried forward a further 5 ft., worked flints being 
found sparsely at about 2 to 4 ft. above beilch-mark. 
The cave was cleared across its entire front. ITie 
central part proved sterile, but a richly im- 
lementiferous bed, reaching from floor level to a 
eight of T2 ft., was found under a ledge projecting 
some 12 ft. along the ea.stern side-wall. The finds, 
in addition to worked flints, included a large number 
of cores and hammer stones. There was also a great 
deal of bone in fair condition, one piece being ap- 
parently the knuckle-bone of a mammoth. A specially 
fine .sot of “ hemi-Solutrian ” implements occurred 
along the top of this bed. The working under the 
eastern wall was pushed forward for a distance of 
27 ft., and revealed a quantity of burnt bone, indi- 
cating a former hearth. Flint was plentiful but of 
coarse pattern. 

This was the extent of the work which had been 
carried out at the end of July. But by that time the 
roof of the cave, which consisted of masses of de- 
tached blotks, weighing anything up to ten or twelve 
tons, held in place by clay, had become unsafe. By 
dynamite and other means, however, all loose blocks, | 
amounting to many tons, were removed, and the cave 
made reasonably safe after a fortnight’s hard work. 
Excavations were then continued along the western 
side-wall for a further distance of 6 ft., when a pro- 
jecting shelf of live rock was reached. On inves- 
tigation it appeared that this was not the end of the 
cave. The shelf was undercut by a cavity penetrating 
inward at an angle of 45*^. ’ Here among other 
implements was found one of the most perfect of 
Mousterian “points” hitherto obtained on the site. 

The working across the front of the cave proved 
rich in implements, hut only up to the line, corre- 
sponding to the line of the roof ; beyond that it yielded 
nothing. The clearing of the ddhrts on the inner side 
of the trench was begun and carried to a depth of 
about 30 ft. from the entrance right across the breadth 
of the cave. The breccia in the centre proved as rich 
in implements as the side-wall workings. The bone 
was in good condition* and included a magnificent 
tootl^of a prehistoric elephant f? Antiquus) virtually 
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intact. The im plenum ts for the most pqjrt were of a 
coarse type, but finer typcif occurred aigji^ong them. 

So much for the^work of the month of August. It 
was proposed to carry on excavations throughout 
September in the hope of reaching the back wall of 
the cave. It was realised, however, that the work of 
clearing the undercutting on the western side was a 
danger. It had cleared away the support of a column 
of loose rock-rubbish, some 30 or 40 ft. thick, which 
had descended on the cave through a more or less 
vertical funnel. After two days’ work, which proved 
remarkably rich in finds, the roof of the cave col- 
lapsed. Careful watch had been kept and no one 
was hurt, though warning was short — only a matter 
of minutes. About 1000 sq. ft. of floor had been 
opened up, but these workings are now completely 
buried under debris. As further falls are expected, 
work has been closed for the year. 

Inspection of the chimney, the sides of which are 
now revealed, shows that another 20 ft. would have 
reached the elilT wall. It is probable, therefore, Jjiat 
the line of least resistance when work begins again 
will be to attack the cave from the back. In the 
meantime, the iriombers of the Soci6t^ Jersiaise and 
of the committee in charge of the exploration are 
busily engaged in sorting and classifying the finds. 
That this is a work of some magnitude will be 
gathered from the fact that in the past season some 
3000 shaped implements, besides much workshop 
refu.se and bone, have been taken from the site. Botn 
in the number and the ehafacler of the finds it has 
proved one of the richest PalaBolithic sites in Europe. 

E. N. Fallaize. 


THK LIGHTING OF FACTORIES AND 
WORKSHOPS.^ 

A t the present lime, when so many factories are 
working at high pressure on Government con- 
trad s, the condition of workers well deserves scien- 
tific study. This point is emphasised by the recent 
appointment by the Minister of Munitions of War, 
with the concurrence of the Home Secretary, of a 
committee “to inquire and advise on questions of in- 
diLstrial fatigue, hours of labour, and other matters 
affecting the health and physical efficiency of workers 
in munition factories and workshops.” 

One matter of considerable importance in the fac- 
tory — the matter of lighting — has just been dealt with 
In the First Report of the Departmental Committee 
.appointed by the Home Secretary in 1913. The 
inquiry demanded special methods of investigation, 
and the committee has carried out a considerable 
amount of work. Evidence has been received from 
fifty witnesses, including inspectors of factories and 
representatives of various trade associations and scien- 
tific and technical societies.^ Eighty-five works in the 
chief industrial centres have been visited, and about 
4000 measurements of illumination carried out. A 
series of experiments bearing on the standards of 
illumination required for various purposes was carried 
out at the National Physical Laboratory. 

Inquiries were also made, through the Foreign 
Office, into the legislation relating to lighting in all 
the chief European countries and the United States, 
and the results are published in an appendix. In the 
United Kingdom no general provisions in regard to 
lighting (analogous to those regarding heating gnd 
ventilation) occur in the Factory Acts, although 
adequate lighting is required, in general terms, in 
underground bakehouses and in certain dangerous 

1 First Rsport of the Departmental Committee on Lighting In Factoriea 
and Workthopa. Vol. i., Report and Appendices (Cd. 8^} ; Vol. ii.. 
Minutes of Evidence, etc. (Cd. 8001). (Condon: H.M.S.O. nnd Wyman 
and Sons.) Vol. i., ltd . ; Vol. ii., ix. jd. 
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trades. Oil^ the other hand, the codes of all the chief 
Europeah cduittries, the United States, and India con- 
tain provisions requiring adequate lighting in 
factories. 

The results of bad lighting have been studied in 
detail. A statistical inquiry into the number of acci- 
dents in various industries in each month of the year 
points to the conclusion that inadequate lighting is 
a contributory cause of accidents ; it is significant that 
in mines the number of fatal accidents in surface work 
is greater in the winter when there is less daylight 
available, and the “accident rate” in most industries 
studied is considerably greater by artificial than by 
natural illumination. The evidence of witnesses and 
the statements of the Accident Offices Association, 
which embraces most of the insurance companies 
interested in the Workman’s (compensation Act, sup* 
ports this view. .Specific instances are quoted of the 
effect of improved lighting in increasing the output 
and quality of work, and there is a general impression 
tlpit unsatisfactory lighting is, in various ways, pre- 
judicial to health. 

The committee recommends that : — 

(i) There should be a statutory provision 

(a) Requiring adequate and suitable lighting in 
general terms in every jiart of a factory and work- 
shop, and 

(h) Giving power to the Secretary of State to make 
Orders defining adequate and suitable illumination for 
factories and workshops or for any parts thereof or 
for any processes carried on therein. 

It is pointed out that “adequate lighting” should 
comply with the following requirements : — 

(a) Adequacy. 

(b) A reasDiiable degree of constancy and uniformity 
of illumination over the necessary area of work. 

(c) The placing or shading of lamps so that the 
light from them does not fall directly in the eyes of 
an operator when engaged on his work, or when 
looking horizontally across the workroom. 

(d) The placing of lights so as to avoid (ho casting 
of extraneous shadows on the work. 

Certain recommendations are also made regarding 
the amount of illumination necessary in the working 
areas of factories, in foundries, dangerous parts of 
ways and oi'ien spaces, etc., and there is a special 
recommendation providing for exemption in special 
cases. These values, which range from oo5-o-4 ft.- 
candle, are prescribed in the interests of safety and 
convenience, and without prejudice to the special 
illumination required for the carrying on of work. 
At present the committee is not prepared to recom- 
mend standards of illumination for various classes of 
work which require further investigation.- 

In the appendices, the measurements of illumination 
in various classes of factories are tabulated in such 
a way as to show the average values existing, and it 
is shown that the above values, which are suggested 
as a practical legal minimum, impose no hardship. 
Many manufacturers would prefer to provide sub- 
stantially higher values, and these recommendations 
would be mainly instrumental in improving the 
illumination in out-of-date factories which have 
lagged behind the general advance. Besides carrying 
out tests of the artificial lighting in factories in terms 
of foot-candles, the committee has also accumulated 
a considerable amount of information regarding the 
natural illumination. This is expressed in terms of 
the “daylight factor” (t.e. the relation between the 
illurnination inside a workroom and the total un- 
restricted illumination out of doors). The experiments 
at the National Physical Laboratoiy illustrate the con- 
nection existing between the amount of illumination 
required and the character of the material illuminated, 
which may be expressed thus : — 
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Coefficient of reflection of material x illumination 
necessary = constant. 

Other experiments bear on the relative merits of 
direct and indirect lighting for certain classes of work. 
The visibility of detail consisting of fabrics, embossed 
papers, engraved metal, etc., demands unidirectional 
illumination, and the ability to distinguish such 
detail is, for the same illumination, greater by direct 
than by indirect light. 

An enterprising step in connection with this report 
is the issue of a short memorandum summarising its 
I aims and conclusions, and pointing out the special 
interest attaching to the report at the present time, 
w'hcn so many factories are working overtime and 
preparations arc being made for the period of the year 
when artificial lighting is mainly required. 

THE TURQUOISE.^ 

D iking several years, whilst a curator in the 
United States National Museum, Dr. Pogue 
collected all the available information respecting this 
familiar getn-mineral, visiting for this purpose the 
principal museuins and libraries of America and 
Europe. The result is an elaborate compilation with 
numerous footnotes giving references to the scattered 
literature of the subject. Being an exhaustive treatise 
on turquoise, although containing practically no 
original matter, it would have been more accessible 
and convenient for reference if it had been issued as 
a separate octavo volume, rather than being buried in 
the large quarto volumes of an academy publication. 

The various aspects under which the subject is 
treated are indicated in the title. The section on 
geology contains a detailed account of the occurrence 
of the mineral at all its known localities, particularly 
those in Persia, the Sinai Pcnin.sula, and the south- 
western portion of the United States. The States of 
New Mexico, Arizona, California, Nevada, and' 
Colorado, where many ancient workings are known, 
have recently become important sources of the 
mineral, producing stones rivalling the Persian in 
quality. A useful table is given stating the enclosing 
rocks (mainly igneous rocks, and especially trachyte), 
the associated minerals (usually limonite, kaolin, and 
sericite), etc., for the more imixirtant turquoise 
occurrences. The mode or modes of origin of the 
mineral are discussed, and the general conclusion 
drawn that it has been formed by the percolation of 
surface waters through aluminous rocks containing 
apatite and disseminated copper minerals. An 
attempt is made to disentangle the confusion asso- 
ciated with the name “ chalchihuitl *’ of the American 
aborigines. Although the early Spaniards confused 
several green stpnes under this name, it would appear 
that the Indians of the south-western States referred 
to turquoise, whilst in Mexiwj the material so-called 
was mainly jade. A detailed bibliography and a good 
index complete the work. The plates are, for the 
most part, devoted to representations of ancient orna- 
ments set wath turquoises. L. J. S. 


PURPOSEFUL FORAMINIFERS. 

M r. EDWARD HERON-ALLEN is to be con- 
gratulated on the interesting results which are 
rewarding his assiduous study of the Foraminifera. 
His latest contribution (Phil. Trans,, June, 1915) deals 
with the processes of reproduction and of shell-making. 
In addition to the production of zoospores observed 

1 **Tbe Turf|uobe. A Study ol iiii History, Mineralogy, (^logy. Ethno- 
logy, Archaeology, Mythology, Folklore, end Technology." By J. K. Pogue. 

Memoirs of the Natmnel Academy of Sciences, Washington, D.C., 1915, 

. . ^ 
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by Lister and others, some species exhibit viviparous 
reproduction and the budding-off of young individuals. 
The viviparous young are formed inside the parent 
shell and emerge by the dissolution of the base. The 
process demands a sacrifice of the whole of the proto- 
plasm and of the internal septa, whereas in zoospore- 
production the shells of the young are formed outside 
the parent, from material derived from the surround- 
ing medium, and not from the internal septa. Another 
method of multiplication is to bud-off a young indi- 
vidual from the shell-aperture of the parent. To this 
process and to the occasional (possibly fortuitous) 
mingling of the extruded protoplasm of two or more 
shells, is generally attributable what has been described 
as “ plastogamy *’ in the Foraminifera. 

In regard to shell-making, Mr. Heron-Alien has 
some remarkable evidence to submit of a quality which 
he calls “intelligence,” or “an apparent development 
of purpose.” The Foraminifer may select out of a 
large supply of possibilities one particular kind of 
material, such as sponge-spicules, minute flakes of 
mica, Echinoderm plates, and it may use this mate- 
rial in a purposive way. Thus in Technilella legumen 
“the whole shell wall consists of tvvo distinct layers 
of spicules, an outer layer in which the spicules 
are all laid down with their long axes parallel to the 
long axis of the test, and an inner layer of spicules 
laid with their long axes at right angles to the outer 
layer, giving as close an approximation to the woof 
and warp of a textile fabric as is possible with a rigid 
non-flexible material such as sponge-spicules. It is 
obvious that by the crossing of these two layers the 
strength and resistance of the test to strain is enor- 
mously increased.” . 

Or again, while ^farsipella cylindrica forms a long 1 
and very friable tube of broken sponge-spicules, “it i 
was left for M. spiralis to make the same groat dis- j 
covery as did the prehistoric genius who invented | 
string— it has clearly realised that a twisted yarn is ' 
stronger than an untwisted wisp of fibre.” The 
author maintains that “the Foraminifera exhibit the 
highest functions and the most ‘ intelligent behaviour * 
of which undiflferentiated protoplasm has been observed 
to be capable.” 

MATHEMATICAL AND PHYSICAL SCIENCE 
AT THE BRITISH ASSOCIATION. 

T he Section of Mathematical and Physical Science 
met under the presidency of Sir F. W. Dyson, 
whose address on the construction of the heavens 
appeared in* Nature of September 9. 

Radio-active Elements and the Periodic Law, 
Following the address, a discussion on radio-aclivc 
elements and the periodic law took place. The 
opener. Prof. F. Soddy, explained that the discovery 
of a' large number of radio-active disintegration pro- 
ducts seemed at first difli(?ult to reconcile with the 
periodic table of the elements ; for it was clear that 
the existing gaps w»ould not provide for more than 
a few of them. But it had been found that among 
them there were only three new separable elements 
— radium, polonium, and actinium; the others were 
isotopes of known elements, i.e., they had identical 
chemical properties, although differing somewhat in 
atomic w'eight. The fundamental discovery, which 
brought order amongst these diverse products, was 
t that when an a particle was expelled a shift of two 
^ places to the left in the table took place, whilst the 
expulsion of a particle caused a shift of one place 
to the right. Since qn a particle carries two positive 
charges, and a P particle, one negative charge, this 
5suggests that position in the periodic table is a 
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function of the charge. ^Moseley’s work has ex- 
tended this by showing that it is true from end to 
end of the periodic table. Another fundamental fact 
is Rutherford’s discovery of the nucleus of the atom, 
which was detected by experiments in scattering. 
We arrive at the conclusion that isotopes have the 
same net nuclear charge, though the gross number 
of positive and negative charges differs. Isotopes 
cannot be separated by chemical means, and hitherto 
liffusion methods have been unsuccessful. In view 
of the numerous isotopes of lead the question of 
the variability of the atomic weight of lead derived 
I from different minerals becomes important; variations 
I from 20605 (uranium lead) to 207*67 (thorite lead) 
have been found. The new view of the periodic 
table is that it is a relation between chemical char- 
acter and nuclear charge, not betivcen charxicter and 
j mass; and it is possible now to state that there are 
exactly 92 elements up to uranium (counting iso- 
topes as one element), of which 86 are known. 

I We seem to be n'turning to the view of the Greelfc 
! and alchemists that elements are qualities, in contrast 
i to the later view^ that elements are constituents. 

Dr. N. Bohr pointed out that the dimensions of 
! the nucleus are so small compared with the outer 
I rings of electrons, that the nucle.'ir constitution would 
I have negligible effect on the electric fie id in these 
outer parts, only the net charge being important. 

I Consequently, properties depending on the outer 
i rings of electrons would be the same for all isotopes. 

I In the case of siH'ctral vibrations, thefe occurs a small 
term depending on the mass of the central nucleus, 
and accordingly we ought to look out for a small 
hut perceptible difference between the spectra of two 
isotopes. Dr. F. A. Lindemann gave a theoretical 
argument to show that you could not have identical 
chemical and physical properties when the atomic 
weight di tiered . If the chemical properties were the 
same, certain physical properties must differ, and 
%yice versd. Mr. A. Fleck compared the effects ^ of 
taking away charges from uranium, (a) by reduction 
(uranous salts), and (&) by disintegration (UrX salts). 
Dr. Whytlaw Gray described experiments on minute 
quantities of Rali, showing that it answered the 
chemical tests for lead. He thought it would not 
be difficult to observe its melting point directly. Sir 
E. Rutherford said that it was sur|)rlsing how simply 
the whole system of thirty-four new products had been 
absorbed in the periodic table. In one case we have 
seven isotopes, all radio-active except ^one^ (Pb). 
Those which show radio-activity are distinguishable 
from one another by that property. Several references 
were made to the loss of Mr. H. G.-J. Moseley, 
killed at the Dardanelles, to whose researches this 
subject has owed so much. 

The Order of Stellar Evolution. 

On Thursday morning, Prof. A. Fowler opened a 
discussion on spectral classification of stars and the 
order of stellar evolution. He described the order of 
the types of stellar spectrum, which, according to the 
Draper notation, form the sequence O, B, A, F, G, 
K, M, and pointed out that this sequence has come 
to be regarded not merely as a convenient m<^e 
of description, but as actually representing successive 
stages of evolution. The spectra present striking 
evidence of a continuity extending from one end to 
the other of • the sequence, and there are links con- 
necting the earliest type, O, to the gaseous nebulae. 
The temperatures of the stars decrease in the order 
of the sequence from upwards of 10,000® C. for the 
B stars to 3000® C. for the M stars, and at the same 
time the colour changes continuously from white to 
red. Additional evidence in support of the sequence 
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is, obtained from laboratory researches; from types 
G to M, the stars show spectral lines characteristic 
of the “arc**; from B2 to F the “spark” lines are 
shown; and in the earliest divisions O to Bi the 
lines are for the most part unattainable in the labora- 
tory, except by the most powerful electric discharge. 
These last may be described as “super-spark** stars. 
The evidence fully establishes a physical continuity 
corresponding to the Draper sequence. Prof. Fowler 
concluded by referring to the theory of Sir Norman 
Lockyer, and to Prof. RusselPs hypothesis, which is 
closely akin to it. According to these, the stars fall 
into parallel series of ascending and descending tem- 
perature respectively, so that the hottest stars (types 
B and O) come midway in the order of evolution. 

Sir Frank Dyson set forth the evidence, based on 
the observed luminosities and densities of the stars, 
which led Russell to the view that the red stars 
represent both the earliest and latest stages of evolu- 
tion. It seems necessary to believe that some of the 
M stars are extremely diffused bodies, and others 
very dense. The Draper sequence gives the order 
of •temperature ; but the order of evolution is that 
of increasing density, not necessarily that of decreas- 
ing temperature. Prof. Eddington pointed out that 
the actual calculations of stellar density in particular 
cases compel us to admit that two stars having the 
densities respectively of water and of air can yet 
show the same type of spectrum ; this seems to 
remove one of the chief objections brought against 
Russell’s theory. The adoption of this theory would, 
however, play havoc with the regularity of many 
statistical results \vhich have hitherto seemed orderly 
and intelligible. Father Cortie referred to the 
changes of a spectrum in a Nova, which seem to 
show that in these cases the nebular and type O 
spectra come, not before, but after the B and A 
stages. Prof. Nicholson and Mr. Merton discussed 
the nature of the Wolf-Rayet spectrum (type O). In 
his reply. Prof. Fowler pointed out a serious difficulty 
of Russell’s hypothesis, that we have no celestial 
spectra which can be regarded as bridging the gap 
between primordial nebulous matter and the intensely 
bright giant stars of type M. 

Thermionic Emission, 

On Friday Prof. O. W. Richardson opened a dis- 
cussion on thermionic emission. He said that he 
would coniine his remarks to the emission of nega- 
tive ions from hot bodies, w’hich seemed to be an 
intrinsic property, whereas the emission of positive 
ions was not permanent and could be traced to impuri- 
ties. The emission of negative ions increases rapidly with 
temperature according to the formula C=ATi^-^'n', 
where T is the absolute temperature. It was found, 
however, by H. A. Wilson and by Langmuir that 
the constants depend greatly on the experimental 
conditions. The temperature-law would follow 
theoretically from purely physical considerations. On 
the other hand, a similar law may be deduced if 
the effect is due to chemical action. In the experi- 
ments of Haber and Just the emission of electrons 
from alkali metals was observed under the action of 
water vapour and other agents. This is the only 
known case of the kind, and the distribution of energy 
among the emitted electrons suggests tha^ it is some- 
thing different from thermionic emission. On 
the question of the distribution of energy among 
the electrons during chemical action, Prof. Richard- 
son had pfained the impression from his experiments 
that it did not conform to Maxwell’s law, but was 
more ^ analogous to the law? governing the photo- 
electric effect; the facts of thermionic emission re- 
quire Maxwell’s law. As the best possible test 
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between the physical and chemical theories, he had 
recently conducted experiments on a tungsten wire 
with special precautions against impurities ; the 
emission was found to be much too great and per- 
sistent to be accounted for by residual gaseous im- 
purities. He concluded that the action was not 
chemical, nor could it be a photoelectric action of the 
temperature radiation ; and the physical theory seemed 
the most satisfactory. 

Dr.^ F. A. Lindemann discussed the bearing of the 
experiments on the ch.'iin theory of electric con- 
duction. Mr. E. Newbery criticised the use of tung- 
sten in the crucial experiment on account of its 
great chemical activity at high temperature. Dr. 
J. A. Marker discussed the tearing of experiments 
on the electric arc under high pressure. 

Miscellaneous Papers, 

There was no subdivision of the Section this year, 
and the papers selected for reading were taken in 
full Section. Technical subjects were therefore 
avoided, .and even the mathematical papers were such 
as would appeal to the members generally. Mr. 
G. H. Hardy greatly interested his audience with a 
paper on prime numbers. He gave an historical 
survey of the investigation of the distribution of 
primes, with particular reference to the theorem that 
the number of primes less than x approaches asymp- 
totically to x/log'X for large numbers. This theorem 
was first conjectured by Legendre, but was not proved 
until 1896. An explanation of the importance of the 
Riernann-^ function in this connection was given. 
The paper is to be printed in extenso in the report. 
Prof. A. N. Whitehead, in a paper on space, time, 
and relativity, gave an account of the philosophical 
difficulties connected with space and time so far as 
they concern mathematicians. His remarkably 
simple method of arriving at the fundamental equa- 
tions of the principle of relativity was especially valu- 
able. Mr. A. A. Robb and Mr. H. R. Hass6 took 
part in the discussion, the former explaining his 
method of logical development of the subject based 
on the idea of points arranged in “conical order.** 

Prof. W. H, Bragg’s account of X-rays and crystal 
structure showed the power of the new methods of 
determining the arrangement of the atoms in a 
crystal. Instead of attempting to summarise this 
remarkable paper, we may refer the reader to Prof. 
Bragg’s Bakerian lecture in the Phil, Trans, (vol. 
eexv., p. 253), which covers similar ground. Prof. 
J. C. McClcnnan gave an account of his production 
of single-line spectra of cadmium and zinc, showing 
that the wave-lengths of the lines are connected 
with the ionisation potential by a relation depending 
on the quantum theory. Sir J. Larmor discussed 
the decomposition of the irregular vibrations con- 
stituting white 1 light into regular trains of waves, 
when a grating or prism is used; for the prism, he 
gave an explanation based on the difference between 
wave-velocity and group-velocity in a dispersive 
medium. 

Meteorology was represented by a paper by Mr. 
F. J. W. Whipple on the mechanism of cyclones, in 
which an account was given of the observed distribu- 
tion and pressure at different heights, and the 
dynamical connection between the pressure-gradient 
and the inflow and outflow of air was discussed. In 
presenting the report of the committee on seismology, 
Prof. H. H. Turner stated that the work of plotting 
on map the earthquake epicentres observed by 
Milne had now been completed. The epicentres were 
found especially on two great circles cutting at right 
angles. He referred also to improvements made in 
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the Milne seismograph by Messrs. J. J. Shaw and 
J. H. Burgps. 

The meeting concluded on Friday afternoon with 
a very interesting address by Prof. Pierre Weiss on 
new views of magnetism, in which he described his 
researches on the part played by the magneton, or 
definite unit of magnetism, in the phenomena of 
iron, nickel, cobalt, and their alloys. 

THE BRITISH ASSOCIATION. 
SECTION K 

BOTANY. 

OPENING Address ‘ by Prof. W. H. Lang, F.R.S., 
President of the Section. 

Phyletic and Causal Morphology. 

I PROPOSE to deal with some aspects of the study 
of plant-morphology. In doing so 1 shall not accept 
any definition of morphology that would separate it 
artificially from other departments of botany. I re- 
gard the aim of plant-morphology as the study and 
scientific explanation of the form, structure, and 
development of plants. 1'his abandons any sharp 
separation of morphology and physiology, and claims 
for morphology a wider scope than has been customary 
for the past fifty years. During this period the 
problem of morphology has been recognised as being 
“a purely historical one,” “perfectly distinct from 
any of the questions with which physiology has to 
do,** its aim being “to reconstruct the evolutionary 
tree.** The limitation of the purpose of morpho- 
logical study, expressed in these phrases from the 
admirable addresses delivered to this section by Dr. 
Scott and Prof. Bower some twenty yvars ago, was 
due to the influence of the theory of descent. I fully 
recognise the interest of the phyletic ideal, but am 
unable to regard it as the exclusive, or perhaps as 
the most important, object of morphological investi- 
gation. To accept the limitation of morphology to 
genealogical problems is inconsistent with th<! pro- 
gress of this branch of study before the acceptance of 
the theory of descent, and leaves out many of the 
most important problems that were raised and studied 
by the earlier morphologists. 

In the history of morphology, after it had ceased 
to be the handmaid of the systematic botany of the 
higher plants, wc may broadly distinguish an ideal- 
istic period, a developmental period, and a phyletic 
period. The period of d(*velopnirntal morphology, 
the most fruitful and the most purely inductive in our 
science, was characterised by an inlimato connection 
between morphological and physiological work. 
Among its contributions were studios of development 
or “growth histories** of whole plants and their 
members. Tliese were carried out, in part at least, 
in order to investigate the natiin^ of development, 
and such general problems found their expression at 
the ‘‘close of the period in the “Allgcmcino Morpho- 
logic** of Hofmeister. The “Origin of Species’* 
took some years before it affected the methods and 
aims of botanical work. Then its effect on morpho- 
logy was revolutionary, and, as in all revolutions, 
some of the best elements of the previous regime were 
temporarily obscured. This excessive influence of the 
theory of descent upon morphology did not come from 
Darwin himself, but from his apostle Haeckel, who 
gave a very precise expression to the idea of a 
genealogical grouping of animals and plants, illus- 
trated by elaborate hypothetical phylogenetic trees. 
Such ideas rapidly dominated morphological work, 
and we find a special “phylogenetic method** advo- 

1 AhfidKed hy the. Author. 
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cated by Strasburger. The persistence of the phyletic 
period to the present time is shown, not only in the 
devotion of morphology tp questions of relationship, 
but in the attempts made to base homologies upon 
descent only. Lankester’s idea of homogeny can be 
traced to the influence of Haeckel, and nothing shows 
the consistency of phyletic morphology to its clear 
but somewhat narrow ideal so plainly as the repeated 
attempts to introduce into practice a sharp distinction 
between homagjny and homoplasy. 

Prof. Bower, in his address last year and in other 
papers, has dealt illuminatingly with the aims and 
methods of phyletic morphology. I need only direct 
attention to some aspects of the present position of 
this, which bear on causal morphology. The goal of 
phyletic morphology has throughout been to construct 
the genealogical tree of the vegetable kingdom. In 
some ways this seems farther off than ever. Phyletic 
work has been its own critic, and the phylogeny of 
the genealogical tree, since that first very complete 
monophyletic one by Haeckel, affords a clear example 
of a reduction series. The most recent and trust- 
worthy gr.nphic rc'presentations of the inter-relation- 
ships of plants look more like a bundle of sticks 
than a tree. Consider for a moment our complete 
ignorance of the inter-relationships of the Algse, 
Bryophyta, and Pteridophyla. Regarding the Algae 
we have no direct evidence, but the comparative study 
of existing forms has suggested parallel tievelopments 
along four or more main linos from different starting- 
points in a very simple unicellular ancestry. We 
have no clue, direct or indirect, to the ancestral forms 
of the Bryophyta, and it is an open ^question whether 
there may not be as many parallel senes in this group 
as in the Algae. The Ptcridophyta seem a better 
case, for we have direct evidence from fossil plants 
as well as the comparison of living forms to assist 
us. Though palaeobotany has added the Spheno- 
phyllales to the existing groups of vascular crypto- 
gams and has greatly enlarged our conceptions of 
the others, there is no proof of how the groat groups 
are related to one another. As in the Bryophyta, they 
may represent several completely independent parallel 
lines. There is no evidence as to what sort of plants 
the Pteridophyta were derived from, and in particular 
none that relates them to any group of Bryophyta or 
Algae. I do not want to labour the argument, but 
much the same can be said of the seed-plants, though 
there is considerable evidence and fairly general agree- 
ment as to some Gymnosperms having come from 
ancient Filicales. The progress of phyletic work has 
thus brought into relief the limitations of the possible 
results and the inherent difficulties. As pointed out 
by Prof. Bower, wo can hope for detailed and definite 
results only in particularly favourable cases, like that 
of the Filicales. 

The change of attitude shown in recent phyletic 
work towards “parallel developments in phyla which 
arc believed to have been of distinct origin ** is even 
more significant. Prof. Bower spoke of the preva- 
lence of this as an “ obstacle to success,** and so it is 
if our aim is purely phyletic. In another way tfie 
demonstration of parallel developments constitutes a 
positive result of great value. Thus Prof. Bower *s 
own work has led to the recognition of a number of 
series leading from the lower to the higher Filicales. 
By independent blit parallel evolutionary paths, • frt)m 
diverse starting-points in the more ancient ferns, such 
similarity has been reached that systematiks have 
placed the plants of distinct origin in the same genus. 
In these progressions a number of characters run 
more or less clearly parallel, so that the final result 
appears to be due “to a phyletic drift that may have 
affected similarly a plurality of lines of descent.*’ 
This conclusion, based on detailed investigation, 
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appears tp me to be of far-reaching’ importance. If 
a “phyletic drift” in the ferns has resulted in the 
independent and parallel origin of such characters as 
dictyostely, the mixed sorus, and the very definite type 
of sporangium with a vertical annulus and transverse 
dehiscence, the case for parallel developments in other 
groups is greatly strengthened. The interest shifts 
to the causes underlying such progressive changes 
as appear in parallel developments, and the problem 
becomes one of causal morphology rather than purely 
historical. 

The study of parallel developments would, indeed, 
seem likely to throw more light on the morphology 
of plants than the changes traced in a pun? phyletfc 
line, for it leads us to seek for common causes, 
whether internal or external. We cease to be limited 
in our comparisons by actual relationship, or for- 
bidden to elucidate the organisation in one group by 
that which has arisen independently in anc»thcr. 
Similarly the prohibition against comparing the one 
generation in the lifc-cyclc with the other falls to thi^ 
ground, quite apart from any question of whether 
the alternation is homologous or antithetic. The 
methods of advance and the causal factors concerned 
become the important things, and if, for example, 
light is thrown on the organisation of the fern-plant 
by comparison with the gametophyte of the moss, so 
much the better. This, howevtir, is frankly to 
ab.-indoii phytogeny as “the only real basis of morpho- 
logical study,” and with this any attempt to base 
homology on homogeny. Many of the homologies 
that exist between series of parallel developrrKmt are 
what have been happily termed homologies of organ- 
isation ; these are sometimes so close as to result in 
practical identity, at other times so distinct as to be 
evident homoplasies. The critical study of homo- 
logies of organisation over as wid<* an area as possible 
becomes of primary interest and importance. 

Since about the beginning of the present century 
a change of attitude towards morphological problems 
has become more and more evident in .several ways. 
It seems to be a phyletic drift affecting simultaneously 

plurality of lines of thought. 'Phe increasing ten- 
dency to look upon problems of development and 
construction from a causal point of view is seen in the 
prominence given to what may be termed devclop- 
menlal physiologv, and also in what Goebel has called 
organography. These deal with the same problems 
from different sidcis and neither formulates them ;is 
they appear to the morphologist. Together with 
genetics, they indicate the need of recognising what 
I prefer to call general or causal morphology. 

The problems of causal morphology are not new, 
though most of tl^em are still unsolved and are diffi- 
cult to formulate, let alone to answ’cr. As we have 
scon, they were recognised in the time of develop- 
mental morphology, though they have since been 
almost wholly neglected by morphologists. So far 
as they have been studied during the phyletic period, 
it has been from the physiological rather than the 
morphological side. Still, such problems force them- 
selves upon the ordinary morphologist, and it is from 
his position thjit I venture to approach them. I 
wjjlingly recognise, however, that causal morphology 
mhy^ also be regarded as a department of plant- 
physiology. In development, which is the essential 
of the problem, the distinction between morphology 
and physiology really disappears, even if this distinc- 
tion can be usefully maintained in the study of the 
fully developed organism. We arc brought up against 
a fact which is readily overlooked in these days of 
specialisation, that botany is the scientific study of 
plants. 

General morphology agrees with physiology in its 
aim, being a causal explanation of the plant and not 
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historical. Its problems would remain if the*phylctic 
history were before us in full. In the present state 
of our ignorance, however, we need not be limited to 
a physico-chemical explanation of the plant. Modern 
physiology rightly aims at this so far as pos.sibIc, but* 
while successful in some departments, has to adopt 
other methods of explanation and analysis in dealing 
with irritability. It is oven more obvious that no 
physico-chemical explanation extends far enough to 
reach the problems of development and morphological 
construction. The morphologist must therefore take 
the complicated form and its genesis in development 
and strive for a morphological analysis of the 
developing plant. I'his is to attack the problem from 
the other sifle, and to work back from the phenomena 
of organisation toward concepts of the nature of the 
underlying substance. 

It is to these questions of general morphology with 
a causal aim (for causal morphology, though con- 
venient, is really too ambitious a name for anything 
we yet possess) that I wish to ask your attention. 
All we can do at first is to take up a new attitude 
towards our problems, and to gather here and there 
hints upon which new lines of attack may be based. 
This new attitude is, however, as I have pointed out, 
i a very old oni.*, and in adopting it we re-con ncct with 
' the pc'riod of developmental morphology. Since th 
limiti‘d time at^my disposal forbids adequate refer- 
ence to historical details, and to the w#rk and thought 
of many botanists in this field, let me in a w’ord dis- 
claim any originality in trying to express in relation 
to some morphological problems what seems to me 
the significant trend, in part deliberate and in part 
unconscious, of morphology at present. 'Fhe methods 
available in causal m<^rphology are the detailed study 
in selected plants of the normal development and its 
results, comparison over as wide an area as possible, 
with special attention to the esscnti.al correspondences 
(homologies of organisation) arrived at independently, 
the study of variations, mutations, and abnormalities 
in the light of their development,^ and ultimately 
critical experimental work. This will be evident in 
the following attempt to look at some old questions 
from the causal point of view. I shall take them as 
suggested by the fern, without confining my remarks 
to this. The fern presents all the main problems in 
the morphology of the vegetative organs of the 
higher plants, and what little 1 have to say regard- 
ing the further step to the seed-habit will come as a 
natural appendix to its consideration. 

Individual Development. 

Twice in its normal life-history the ferfi exhibits a 
process of development starting from the single cell 
and resulting in the one case in the prothallus and 
in the other ini the fern-plant For the present we 
may treat these two stages in the life-history as 
individuals, their development presenting the same 
general problems as a plant of. Stay, Fucus or Entero- 
morpha, where there is no alternation of generations. 
How is the morphologist to regard this process of 
individual development ? 

In the first place, wc seem forced to regard the 
specific distinctness as holding for the germ as well 
as the resulting mature plant, however the relation 
between the germ-cell and the characters of the 
developed organism is to be explained. Wc start 
thus with a conception of specific substance, leaving 
it quite an open question on what the specific nature 
depends. This enables us to state the problem of 
development freed from all considerations of the ulti- 
mate uses of the developed structure. The course of 
development to the adult condition can be looked 
upon as the manifestation pf the properties of the 
specific substance under certain conditions. This 
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decides our attitude as morphologists to the functions 
of the plant and to teleology. Function does not con- 
cern us except in so far as it is found to enter as a 
causal factor into the process of development. 
Similarly, until purpose can be shown to be ellcctivc 
as a causal factor it is merely an unfortunate ex- 
pression for the result attained. 

Let me remind you, also, that the individual plant, 
whether it be unicellular, ccenocytic, or multicellular, 
may behave as a whole at all stages of its develop- 
ment. We sec this, for instance, in the germination 
of C£dogonium, in the germination and subsequent 
strengthening of the basal region in Fucus or 
Laminaria, in the moss-plant or fern-plant, or in a 
dicotyledonous tree. A system of relations is evident 
in the plant, expressed in the polarity and the mutual 
influences of the main axis and lateral branches, as 
well as in the influences exerted on the basal region 
by the distant growing parts. We thus recognise, in 
its most general form, the correlation of parts, a 
concept of proved value in botany. 

To some the expression of the observed facts in 
this way may appear perilously mystical. I do not 
think so myself. It is true that the nature of the 
specific substance and of the system of relations is 
unknown to us, but it is regarded as a subject for 
scientific inquiry and further explanation. To recog- 
nise fully the complexity of the substance of the plant 
is not, how'evei^ a step towards neo-vitalism, but is 
perhaps our best safeguard against the dangers of 
this. 

The wholeness of the individual, together with 
important phenomena of regeneration, has suggested 
the conclusion that something other than physico- 
chemical or mechanical laws are concerned in the 
development of the organism. To this something 
Driesch applies the name <mtelcrhy. Without dis- 
cussing the vitalistic philosophy of the organism, or 
other modern pha.ses of philosophic thought that 
treat life as an entity, it seems worth while to point 
out that they arc based mainly on the consideration 
of animal development. It would he interesting to 
inquire into the difficulties that are met with in apply- 
ing such views to plants, wliere regeneration in one 
form or another is the rule rather than the exception, 
and often does not lead to restitution of the individual. 
Causal morphology can recognise phenomena of 
development and of the individual, which are at pre- 
sent beyond physico-chemical explanation, and try to 
attack them by any methods of investigation that 
seem practicable, without begging the main question 
at the outset and then proceeding deductively. To 
as.sumc nn}p special inner director of development, be 
it entelechy or vital force, i.s to cut the knot that may 
ultimately be untied. 

The previous experience of botany in the time of 
nature-philosophy may well make us cautious of 
solving our difficulties by the help of any new bio- 
logical philosophy. On the other hand, co-operation 
between biology and philosophic thought is highly 
desirable. In this connection I should like to refer 
to an idea contained in Prof. Alexander’s paper on 
the basis of realism. He suggests that there is only 
one matrix from which all qualities arise, and that 
(without introducing any fresh stuff of existence) the 
se(X)ndary qualities, life, and at a still higher level, 
mind, emerge by .some grouping of the elements 
within the matrix. The development of this idea as 
’ix applies to life would appear to offer a real point 
•V>f contact jbetween inductive biological work and 
philosophy. 

To return to our plant, its development, with in- 
crease in size and progressive complexity of external 
form and internal structure, must be considered. The 
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power of continued develop/nent possessed by most 
plants and wanting in most animats makes com- 
parison between the two kingdoms difficult. That 
there is no fundamental difference between the con- 
tinued and the dolinitely limited types of embryogeny 
is, however, shown by plants themselves. The bryo- 
j phyte sporogonium is a clear example of the latter, 
while the fern .sporophyte is one of many examples of 
the former. A difference less commonly emphasised 
is that in the sporogonium (as in the higher animals) 
the later stages of development proceed by transforma- 
tion of the whole of the embryo into the mature or 
adult condition; in the fern-plant the apical develop- 
ment results in successive additions of regions which 
then attain their mature structure by transformation 
of the rneristcmatic tissue. 

These distinctions are of some importance in con- 
sidering the generalisation originally founded on 
animal development and known as the biogenetic law. 
That “the ontogeny is a concise and compressed re- 
capitulation of the phylogeny *’ is essentially a 
phyletic conception. It has been more or less criti- 
cised and challenged by some distinguished zoologists, 
and has always been difficult to apply to plants. If 
we avoid being prejudiced by zoological theory and 
results, we do not find that the characters of the 
embryos of plants have given the key to doubtful 
questions of phylogeny. What help do they give us, 
for instance, in the algaj or the vascular cryptogams? 
The extension of the idea of recapitulation to the 
successively formed regions of the seedling plant re- 
quires critical examination ; if admitted, it is at any 
rate something different from what the zoologist 
usually means by this. The facts — as shown, for 
instance, in a young fern-plant — are most interesting, 
but can perhaps be bettor looked at in another way. 
Development is accompanied by an increase in size 
of the successively formed leaves and portions of stem, 
and the process is often cumulative, going on more 
and more rapidly as the means increase until the adult 
proportions are attained. The same specific system 
of relations may thus find different expression in the 
developing plant as constructive materials accumulate. 
I do not want to imply that the question is merely a 
quantitative one; quality of material may be involved, 
or the explanation may lie still deeper. The point is 
that the progression is not a necessary one due to 
some recapitulative memory. 

There .are some other classes of facts, clearly 
I cognate to normal individual development, that seem 
to require the causal explanation. I may mentidn 
three ; — (i) Vegetatively produced plants (from 
bulbils, gemmae, etc.) tend in their development to 
, pass through stages in elaboration similar to young 
! plants developing from a spore or Ifeygote. The simi- 
, larities are more striking the smaller the portion of 
material from which a start is made. (2) Branches 
may repeat the stages in ontogeny more or less com- 
pletely also in relation to differences in the nutritive 
conditions. (3) In the course of continued develop- 
ment there may be a return to the simpler form and 
structure passed through on the way to the more 
complex. These cases of parallels to, or reversals of, 
the normal ontogenetic sequence suggest explanation 
on causal lines, but are difficulties in the way of 
phyletic recapitulation; the first two cases can be in- 
cluded under this, while the third seems definitely 
antagonistic, . Oo the whole, it may be said that re* 
capitulation cannot be accepted for plants without 
further evidence, and that prellminaiT' inquiry dis- 
poses us, to seek a deeper and more fruitful method 
of explaining the facts of development. 

The development of most plant-individuals starts 
from a single cell, and when we compare mature 
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forms of vfl(rlojute:*gi^ades of complexity the unicellular 
condition is aw our usual starting-point. What is 
not so generally recognised or emphasised is the 
importance of the filament as the primitive construc- 
tion-form of xhost plants. I do not use the word 
primitive in a phyletic sense, nor in the sense of an 
ideal form, but indicate a real stage in independent 
progressions underlying many homologies of organ- 
isation. 1 cannot develop this fully here, but wide 
comparison of independent lines of advance suggests 
that the main types of progress in complexity of the 
plant-body have involved the elaboration of the single 
hiament with apical growth and with subordinated 
“branches.” It is generally recognised that various 
groups of algae show how a solid multicellular axis 
may come about, not only by the further partition of 
the segments of the apical cell, but by the congenital 
cortication of a central filament or the congenital 
condensation of the subordinated “branches” on to 
the central axis. The algae further show the change 
from the dome-shaped apical cell of a filament to the 
sunken initial cell with two, three, or four sides. The 
central filament then only appears, if at all, as a sub- 
sequent differentiation in the tissue, and the segments 
serially cut off from the apical cell may or may not 
bear projecting hair-shoots or “leaves.” The algae 
thus attain in independent lines a construction corre- 
sponding to that of the plant in liverworts and 
mosses. In the various parallel series of Bryophyta 
the filament is not only more or less evident in the 
ontogeny, but may be regarded as the form under- 
lying both thallus and shoot, between which on this 
view there is no fundamental distinction. The sporo- 
goniurn also can bo readily regarded as an elaborated 
filament. While the same interpretation of the fern- 
prothallus will readily be granted, to think of the 
fern-plant as the equivalent of an elaborated filament 
may appear far-fetched. So far from this being the 
case, 1 believe that it will be found helpful in under- 
standing the essential morphology of the shoot. In 
a number of#vascular cryptogams and seed-plants, 
there is actually a filamentous juvenile stage, the 
.suspensor, while the growth by a single apical cell 
is essentially the same in the fern as in the moss and 
some algae. 

There follows from this a natural explanation of 
the growth by a single initial cell so commonly found 
in plants. The apical cell appears to be the one part 
of the massive plant-body (for instance, of Laurencia, 
a moss, or a fern) that persists as a fiKament; it is a 
filament one cell long. It may be replaced by a group 
of initial cells, as we see in som<* algje, liverworts, 
and Pteridophyta, and this leads naturally to the small- 
celled meristems found in most Gymnosperms and 
Angiosperms. The filamentous condition is then 
wholly lost, though the system of relations and espe- 
cially the polarity is maintained throughout all the 
changes in the apical meristem. 

I feel' confirmed in regarding the construction of the 
sporophyte in this fashion by the fact that it fils 
naturally with the conclusions resulting from the 
masterly comparative treatment of the embryology of 
the vascular, cryptogams by Prof. Bower. These are 
(i) the primary importance of the longitudinal axis of 
the shoot, the position of the first root and the foot 
being variable; (2) the constancy of the position of 
the stem-apex near the centre of the epibasal half of 
the embryo; (3) the probability that embryos without 
suspensors have been derived from forms with 
suspensorsi, without any example of the converse 
These and other related facts seem to find 
their morphological explanation in the shoot of the 
sporophyte being the result 'of the elaboration of a 
filament. 
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The Construction of the Shoot 

Thewiew to which we are thus Ijd is that the uni- 
axial shoot is a complex whole, equivalent to the axial 
filament together with its congenitally associated sub- 
ordinated “branches.” This applies to the multi- 
cellular plant-bodies found in various independent lines 
of alga3 and Bryophyta, whether they have definite 
projecting appendages of the nature of leaves or not. 
The discarding of the distinction between thallus and 
shoot, which in practice has proved an unsatisfactory 
one, is no great loss. Even taking the word in the 
narrower sense of a stem with distinct leaves, the 
shoots in algae, liverworts, and mosses, though ad- 
mittedly independent developments, exhibit an essential 
correspondence amounting to a homology of organisa- 
tion. The resemblances arc not analogies, for it is 
doubtful whether the “leaves” in the different cases 
correspond in function. The comparison of the shoot 
of the sporophyte of a vascular cryptogam with, for 
example, the shoot of the moss seems equally justi- 
fiable. It is only forbidden by strict phyletic morpho- 
logy, which for our purpose has no jurisdiction. The 
general agreement as regards the leaf-arrangement 
between the ferns and the Bryophyta suggests that 
similar laws will be found to hold in the shoot of 
both gametophyte and sporophyte. Apart from plagio- 
tropic shoots, there is a constructionally dorsiventral 
type of fern-rhizome. The leaves of this alternate as 
in the leafy liverw'orts, while the radial type of fern 
corresponds to the moss-shoot. It is significant that 
the early loaves of radially constructed ferns usually 
exhibit a divergence of | in the seedling, passing 
higher up the stem into more complicated arrange- 
ments, and the same is the case in mosses. I must 
not enter into questions of phyllotaxy, but may remark 
on the hopefulness of attacking it from the study of 
the simpler shoots of algae and Bryophyta rather 
than, as has usually been done, beginning with the 
flowering plants. 

In some ferns (the striking example being Cerato- 
pteris) the relation between the segmentation of the 
apical cell and leaf-production is as definite as in the 
moss, each segment giving rise to a leaf. This may 
hold more widely for ferns than is at present 
demonstrated, and the question deserves thorough re- 
investigation to ascertain the facts independently of 
any theoretical views. That the coincidence of the 
segmentation of the shoot expressed by the leaf- 
arranircment and the segmentation of an apical cell 
is not a necessary one is, however, clearly shown in 
other ferns, and is obvious in the case of shoots with 
a small-celled meristem. The two segmentations 
appear to be determined by some deeper system of 
relations, which may also be manifested in a coeno- 
cytic plant-body. • 

In the complication of the uniaxial shoot introduced 
by branching also there seems to be an advantage in 
a wide area of ^comparison. The question most often 
discussed concerns dichotomous and monopodial 
branching. If the details of development are to be 
taken into consideration, the term “ dichotomy ” has 
usually been very loosely applied. ^ Apparent dicho- 
tomy, the continuation of one shoot by two equally 
strong ones, is fairly common. But in most cases 
investigated in detail the branching seems to be really 
monopodial and the forking due to the equally strong 
development of a lateral branch close to the main 
apex, not to the division of the latter. In plants 
growing by a single initial cell almost^ the only case 
of strict dichotomy known is the classic one of Dic- 
tyota. The branching of the ferns has been ^ the 
subject of numerous investigations, but there is a 
great lack of developmental data. Usually the 
branches stand in some definite relation to the leaves 
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of the shoot, behind^ to one side, or on the Icaf-bnse, 
itself, the most interesting but least coinmdh case 
being when the branch is in an axillary tx)silion. 
When the mature shoot only is considered, it is pos- 
sible to argue for the dermition of monopodial branch- 
ing from dichotomy or the converse. Even the facts 
obtainable from the mature plant, however, point 
to the dichotomous branching being a modi- 
fication of the monopodial, the opposite view 
appearing to land us in difllculties regard- 
ing the morphology of the main shoot. It is 
unlikely that a dichotomy involving the division of 
the apical cell occurs in the fern-shoot, and com- 
parison with the Hryophyta confirms the suspicion 
that the cases of dichotomy are only apparent. 

In considering the construction of the shoot we are 
at present limited to comparison of the normal 
structure and development. The S3^stem of relations 
in the shoot of the fern, alTccting in the first place 
the distribution of the leaves and secondly that of the 
branches, appears, however, to be of the same nature 
as in the independently evolved shoots of Bryophyta 
and alga;. A morphological analysis b.'isod on the 
simpler examples may lead on to the experimental 
investigation of the common coii.struction. The rela- 
tion that exists between the general construction and 
the vascular anatomy offers a special and more imme- 
diately hopeful problem. Here also, in considering 
the fern, we are assisted by homologies of organisa- 
tion in other vascular cryptogams and in the more 
complex Bryophyta, though the alga; arc of little 
help. 

In few departments of botany has our knowledge 
increased so greatly and become so accurate as in 
that of vascular anatomy. The definiteness of the 
structures concerned and the fact that they have been 
almost as readily studied in fossil as in living plants 
has led to this. Not less important have been the 
clear concepts first of the bundle system and later 
of the stele under which the wealth of fact has been 
brought. Great progress has been made under the 
influence of phyletic morphology, and anatomy has 
adopted further conventions of its own and tended 
to treat the vascular system as if it had an almost 
independent existence in the plant. The chief method 
employed has been the comparative study of the 
mature regions, of necessity in the fossils and by 
choice in the case of existing plants. I do not, of 
course, mean to say that we arc ignorant of the 
development of the vascular system, but the variety 
in it has not been adequately studied in the light of 
apical development. A gap in our knowledge usually 
comes between the apical meristem itself and the 
region wdth a developed vascular system. It Is in this 
intermediate^ region that the real differentiation hakes 
place, and the arrangement of the first vascular tracts 
is then modified by unequal extension of the various 
parts. The apical differentiation requires separate 
study for each grade of complexity of the vascular 
systehi, even in the same plant. 

If we look at the vascular system, not as if it had 
an independ<?nt existence or from the phyletic jwint 
of view, but as a differentiation taking place within 
the body of the individual plant, we can inquire as to 
the causal factors in the process. A deeper insight 
into the nature of the stele may be obtained by regard- 
ing it as the. resultant of a number of factors, as part 
of the manifestation of the system of relations^ in 
development. The first step towards this is the critical 
consideration of normal developing plants, but so long 
, as the causal influences in the developing substance of 
a plant remain unchanged the resulting vascular 
structure will remain constant. Our hope of advance 
lies in the study of pases where these influences are 
modified. Herein lies the value of abnormalities, of 
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natural experiments, and the results of experimental 
interference. Possible influences that have at various 
times been suggested are firtictional stimuli, the in- 
ductive influence of the older pre-formed parts on the 
developing region, and formative stimuli of unknown 
nature proceeding from the developing region. The 
functional stimuli do not come into play at the time 
of laying down the vascular tracts, though they may 
have importance in their maintenance later; tne in- 
ductive influence of the anatomy of older regions is 
excluded in the first differentiation of the vascular 
system in an embr3’o; we are thus led to attach 
special importance to the detection of the action of 
formative stimuli proceeding from the 30ung develop- 
ing primordia. VVe have further to take external 
stimuli into account, though these must act by in- 
fluencing the internal system of relations. 

Time will not i^ermit of reference to the scattered 
literature bearing on this subject, but it may make 
the reality of such formative stimuli a little clearer 
if I refer to some e.xamples that have turned up in 
the. course of my morphological work. In the case 
of the shoot, formaLivc tnlluenccs must act in the 
small apical region where we have the mcristematic 
growing point with the primordia of the leaves. There 
is a pre.su mption in favour of some sort of segmental 
construction of the meristem in relation to the leaves, 
whether this coincides with the cell-segmentation or 
not, and such a segmental construction is reflected in 
the vascular system. Can we in the first place distin- 
guish any parts played by influences from the stem- 
apex and the developing leaves respectively? Unfor- 
tunately we know little or nothing of the anatomical 
relations in the rare cases of adventitious leaf- 
formation. We get a little insight into the respective 
influences of leaf and axis, however, when wc compare 
shoots with wclI-dcvcloped leaves and those without 
leaves or with greatly reduced leaves; this may be 
done between distinct plants or between different 
regions of the same plant. It seems to (*niergo from 
such comparisons that, as regards the lylem at least, 
a central strand may be independent of influences from 
the leaves, while the latter may not only determine 
the leaf-traces connecting with the central strand, but 
may influence the periphery of this; the result is a 
cylinder of outer xylrm continuous with the leaf-tracc*s. 
This general conception is borne out by widely dif- 
ferent plants, the correspondences between which are 
homologies of organisation. I may instance the stele 
of the Polytrichaceae as analysed by Mr. and Mrs. 
Tansley, the stele of the rhizome and aerial shoots of 
the Psilotaceae, of the Lycopods with larger or smaller 
leaves, and the stele of the ferns at various ages of 
the plant. The shoot of Isoetes, which is of the 
Lycopod tyf)c, but has relatively large leaves, shows 
the composite nature of the stelar xylem particularly 
clearly, and also suggests how the component in- 
fluences are at work in the meristematic region of 
the stcmi bringing about the resultant structure. 

Owing to the small size of the shoot-apex, it is 
difficult to induce deviations from the normal tOn^how 
the resfiective parts played by the central axis and by 
the influences from the leaf-primordia. The reality 
of influences proceeding backwards from developing 
structures is better brought out when they may be 
present or absent, . and for this lateral buds are of 
special interest. As a rule, the primary development 
of buds has proceeded far enough to determine the 
connecting va.scular tracts, but in the case of the 
dormant axillary apices of Botrychium no influen<fe 
has been exercised on the vascular structure of the 
main shoot. When, however, such a lateral apex is 
called into activity, it not only forms its own vascular 
system ns it develops, but exerts an influence back- 
wards through permanent tissue leading to the pro- 
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duction of a “branch-trace” connecting with the 
adaxial face of the subtending leaf-trace. In Hclmin- 
thostachys a similar connection is established with the 
stele of thel main stem, and the influence may extend 
to the whole periphery of the main stele, inducing 
a continued or secondary production of xylem both 
behind and before the place of insertion of the branch. 

These constructions were, in a sense, called forth 
by experimental interference, since they occurred in 
plants the normal apical growth of which had beet> 
arrested. Plants of Osmunda are normally un- 
branched, and no indication of dormant lateral apices 
has ever been detected. I tried on young plants of 
Osmunda regalis the experiment of injuring or de- 
stroying the apex of the shoot, with the result that in 
a number of them branching was induced. The 
vascular relations exhibited considerable variety, but 
in some clear cases the branch was developed in an 
axillary position with regard to a leaf-primordium, 
and its vascular connection was with the adaxial face 
of the subtending trace in the same iashion as in 
Botrychium and in some species of Zygopteris, The 
disturbance of the normal growth had apparently 
brought out (in more or less irregular form) the 
syst(*m of relations governing the position of develop- 
lueiit of lateral branches. 'J'he result showed the 
<’()rrcspondence with what is the normal condition in 
some Zygopteridcae. It has been said from the 
phyletic side, and on the whole rightly, that experi- 
ment cannot reconstruct history. In the light of Dr. 
Kidston and Professor Gwynne-Vaughan’s conclusions 
as to the derivation of the Osmundacoae from a Zygo- 
pterid ancestry, this induced branching of Osmunda 
might almost be cited as a partial exception to the 
statement. 

These examples will suffice to indicate the justifica- 
tion tor a change of attitude in the study of the 
vascular system. Looked at in this light, the stele 
appears not as a characteristic thing inherited as such, 
but as a complex resultant. The problem gains in 
interest, new questions (which are different from, 
though not antagonistic to, phyletic problems) can be 
put as to stelar structure, leaf-trace structure, the 
venation of leaves, etc. We see this if we glance at 
the progression in stelar structure that accompanies 
the development of the young fern. The phyletic 
explanation has been recapitulation. We have found 
reason to criticise the adequacy of this as applied to 
external form, and the same line of criticism applies 
to the stelar progression. In this also the early 
stages may be hurried over or .absent, and, still more 
significant, the early tyjie of stelar structure may 
recur, when the shoot has fallen upon evil days and 
approximated in size of stem and leaf-form to the 
seedling condition. From such points of view the 
vascular system offers problems in general or causal 
morphology not merely of great interest, but with 
some^ possibility of solution. Thus the parallel pro- 
gressions from protostely to a mcdullated monostele, 
and from protostely to solenoslely and dictyostely may 
be treated as problems in the expansion and condensa- 
tion of a stelar structure, which is itself the resultant 
of a system of influences. Such parallel progressions 
are before us within the ferns and also in other groups 
of vascular cryptogams. 

(Alternation of generations, the morphology of the 
seed, and the morphology of the embryo of seed-plants 
were then considered from the viewpoint of causal 
niorphology.) 

Conclusion, 

^ ^ number of large questions, any 

one of which demanded separate treatment. My con- 
wn has not, however, beenf ^vith them individually, 
out as cognate problems justifying the deliberate adop- 
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tion of a causal explanation as tl)c aim of morpho- 
logical work. I Jiavc confined myself to problems 
bearing on the development and self-construction of 
the individual, and tried to treat them so as to illus- 
trate the causal attitude and possible lines of attack. 
Preliminary speculations on the questions considered 
can at best contain a germ of truth, and must be 
subsequently adjusted in the light of further facts* 1 
have discussed these questions rather than the smaller 
modifications in individual development shown in 
metamorphosis, partly because the latter have of late 
years been treati^d from a causal point of view, and 
partly because 1 wished to consider questions that 
immediately affect us as working morphologists. 

Did time allow, we should naturally be led to 
recognise the same changt; of attitude in biological 
science toward the problems of the origin of new 
forms. Questions ot bud-variation and mutation are 
clearly akin to some of those considered, and the 
whole subject of genetics is a special attempt at a 
causal explanation of form and .structure and the 
resulting functions. Close co-operation between the 
morphological analysis of the plant and the genetic 
analysis attained by the study of hybridisation is most 
desirable. It is especially desirable that both should 
deal with structure as well as with form, and in the 
light of individual development. 

The causal factors which have determined and 
guided evolution can be naturally regarded as an 
extension of the same line of inquiry. The Darwinian 
theory, and especially the exposition of the principle 
of natural selection, was the greatest contribution 
ever made to the causal explanation of the organic 
world. Strangely enough, it led to a period of 
morphological work in which the causal aim was 
almost lost sight of. Why evolution has taken place 
in certain directions and not in others is a problem 
to the solution of which causal morphology will con- 
tribute. The probability of orthogenesis, both in the 
animal and vegetable kingdoms, is again coming into 
prominence, however it is to be explained.^ When \vc 
consider the renewed activity in this field it is well to 
remember that, just as is the case with causal morpho- 
logical work, w(! are picking up a broken thread in 
the botanical web. Lastly, as if summing up all our 
difliculties in one, we have the problem of adaptation. 
In attacking it wc must realise that use and purpose 
have often been assumed rather than proved. W’e 
may look to scientific ecological work to help us to 
estimate the usefulness or the selection value of 
various characters of the plant. On the other hand, 
cau.sal morphology may throw light on whether the 
“adaptation” has" not, in some c.*iscs at least, arisen 
before there was a “u.se” for it. The hopeful sign 
in the recent study of these greater morphological 
problems is that the difficulties are being more 
intensely realised, and that rapid solutions arc justly 
suspect. The mpre the causal attitude is adopted in 
ordinary morphological work, the more hope there is 
of these larger questions being inductively studied 
rather than argued about. 

The causal aim is essentially different from the his- 
torical one, but there is no opposition between causal 
and phyletic morphology. 1'hey are rather mutually 
helpful, for there has been an evolution, not of mature 
plants, but of specific substances exhibiting develop- 
ment. A deeper insight into the nature of ontogeny 
is thus bound to be of assistance to phyletic morpho- 
logy, while the tested results of phyletic work afford 
most valuable guidance in general causal morphology, 
though this cannot accept any limitation to single 
lines of descent in its comparisons. 

I have tried to bring before you the possibilities^ of 
causal morphology partly because the same attention 
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has never been given to it in this country as to other 
branches of botany, and partly becjiuse if morpholo^ 
be conceived in this broader spirit it need not be said 
that it has no practical bearing. 1 should not regard 
it as a serious disability were the study of purely 
scientific interest only, but this is not the case. 
When, if ever, we penetrate into the secrets of organ- 
isation so far as to be able to modify the organism at 
will (and genetics has advanced in this direction), the 
practical possibilities become incalculable. 

Probably all of us have reflected on what changes 
the war may bring to botanical work. It is 
impossible to forecast this, but I should like to 
emphasise what my predecessor said in his address 
last year as to pure science being the root from which 
applied science must spring. Though results may 
seem far off, we must not slacken, but redouble our 
efforts towards the soluti m of the fundamental 
problems of the organism. This can be done without 
any antagonism between pure and applied botany; 
indeed, there is every advantage in conducting in- 
vestigations on plants of economic importance. It 
would bo well if cver\ botanist made himself really 
familiar with some limited portion of applied botan}^ 
so as to be able to give useful assistance and advice 
at need. The stimulus to investigation would amply 
repay the time required. Even in continuing to 
devote ourselves to pure botany we cannot afford to 
waste time and energy in purposeless work. It is 
written in “Alice in Wonderland” that “no wise fish 
goes anywhere without a porpoise,” and this might 
hang as a text in every research laboratory. 

A plant is a very mysterious and wonderful thing, 
and our business as botanists is to try to understand 
and explain it as a whole and to avoid being bound 
by any conventional views of the moment. We have 
to think of the plant as at once a physico-chemical 
mechanism and as a living being; to avoid either 
treating it as something essentially diff<*rent from non- 
living matter or forcibly explaining it by the physics 
and chemistry of to-day. It is an advantage of the 
study of causal morphology that it requires us to keep 
the line between those two crudities, a line that may 
some day lead us to a causal explanation of the 
developing plant and the beginnings of a single 
science of botany. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

London. — ^I'he course of six advanced lectures on 
“Stelar Anatomy in Angiosperms,” by Miss E. N. 
Thomas, University reader in botany, announced to 
begin at IJcdford College on November i, has been 
postponed until January next. 

Oxford. — On October 26 the honorary degree of 
D.Sc. was conferred on Mr. Guy A. K. Marshall, 
director of the Imperial Bureau of Entomology. The 
Public Orator, in presenting Mr. Marshall, spoke of 
the great services rendered by him to scientific ento- 
mology during his residence in South Africa, mention- 
ing in especial his work on Coleoptera and Lepi- 
doptcra. He also referred in appreciative terms to the 
valuable researches being earned on under Mr. Mar- 
shall’s direction in the recently established Imperial 
Bureau of Entomolog)\ 

In moving Congregation for the grant of a pension 
to Mr. Henry Walters, assistant for forty-five years in 
the Clarendon Laboratory, Prof. E. B. Elliott made 
.a sympathetic reference to the retirement of Prof. 
R. *B. Clifton, after fifty years of devoted service to 
the department of physics in the University. 
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Prof. A. H. White has resigned the chair of 
pathology in the school of the Royal College of Sur- 
geons in Ireland, after a tenure of seventeen years. 

Dr. Michell Clarke will deliver the Bradshaw lec- 
ture at the Royal College of* Physicians of London 
on November 2, taking as his subject “ Nervous Affec- 
tions of the Sixth and Seventh Decades of Life ” ; the 
FitzPatrick lectures will be given on November 4 e.nd 
9, by Dr. W. H. R. Rivers, on “Medicine, Ma^c, 
and Religion ” ; and the Goulstonian lectures by Dr. 
Gordon Holmes, on November 16, x8, and 23, on 
“Acute Spinal Lesions, with Special Reference to 
those of Warfare.*’ 

Thf. arrangements announced in the calendar of the 
University of Leeds for the current session follow the 
same general lines of previous years. They are sub- 
ject to modification in the event of rearrangements 
being necessitated by circumstances arising in connec- 
tion with the war. As has become usual in our more 
modern universities, great prominence is given to the 
work in applied science and technology. Students 
may graduate in science and take for their principal 
subject one of the following branches : — Mechanical, 
civil, electrical, mining, or gas engineering; fuel and 
metallurgy ; agriculture ; colour chemistry and dyeing ; 
and the chemistry of leather manufacture. Similarly 
the needs of commerce have been recognised. Students 
in the department of economics and con.merce may 
take a three years’ course for the degree of Bachelor 
of Commerce, a two years’ course for the diploma 
in commerce, or a one year’s course for the diploma 
in social organisation and public service. Side by side 
with these courses, designed to meet the special needs 
of the area served by the University, are others cover- 
ing completely the requirements of students in arts, 
science, law, medicine, and so on. Evening classes 
in many subjects have been arranged and university 
extension lectures are provided in a miscellany of sub- 
jects. 


SOCIETIES AND ACADEMIES. 

Manchester. 

Literary and Philosophical Society, October 5. — Prof. 
S. J. Hickson, president, in the chair. — W. J. Perry : 
The relationship between the geographical distributions 
of megalithir. monuments and ancient mines. The 
fact that the distribution of mcgalithic monu- 
ments coincides with tho centres of ancient 
mining and coast-linos adjoining pearl-shell fisheries 
suggests a genetic relationship between the 
two kinds of activities. The megalithic monu- 
ments that have been found in various places 
beyond tho limits of the ancient East are the tombs 
and temples of the mining camps of the settlements 
engaged in exploiting gold, silver, copper, tin, and 
precious stones. The search for pearl-shell led the 
Phoenicians, and their pupils, from the Red Sea and 
the Persian Gulf to India and Ceylon, to Indonesia 
and Japan, to the islands of the Pacific, and eventually 
to America; and in every spot where they settled to 
work the mines or collect pearl-shell they planted the 
germs of the Old World civilisation. ‘ ^ 

Paris. 

Academy of Sciences, October 18. — M. Ed. Perrier in 
the chair. — ^The President announced the deaths of 
Gaston Vas'seur and Henri Fabre. — Louis Fabry ahd 
Henri Blondel : The identity of the new Comas Sola 
planet with 193 Ambrosie. This planet proves to be 
identical with that discovered in 1879 by M. Coggia. — 
J. Delnst : The use of a Venturi tube for the direct 
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measurement of the flow in a pipe. The main pipe 
is by*pas^ed at a point on the tube and at the con- 
tracted portion of the Venturi, and an ordinary small 
water meter is placA in the by-pass. It is shown 
both by calculation and experiment that the ratio of 
the volumes of water flowing by the two paths is con- 
stant to within i per cent, for varying rates of flow, 
and hence that the small meter can be graduated to 
give the total volume of water flowing through the 
main pipe. — ^Albert Colson : The heats of saturation* of 
some alkaline salts. — Maurice Drapier ; The applica- 
tion of cryoscopy to chemical analysis. — Eni. Bourque- 
lot and A. Aubry : The activity, in the course of the 
biochemical synthesis of the )3-glucosides by /3-gIuco- 
sidase, of the other ferments which accompany it in 
the eniulsin. 

Washington, D.C. 

National Academy of Sciences (Proceedings, No. lo, 
vol. i.). — G. G. MacCurdy : The octopus motive in ancient 
Chiriquian art. After discussing general features of 
animal motives in Chiriquian art, the octopus motive, 
which appears hitherto not to have been identified, 
is traced through a number of varying forms in vases, 
of which six are figured in cuts. — Rh. Erdmann : The 
life-cycle of Trypanosoma brucei in the rat and in rat 
plasma. The method employed affords the means of 
following, outside the body of the host, the sequence 
of changes in the life of trypanosomes, and its use 
has shown dimorphic forms, latent or round, and 
crithidia-like forms in Trypanosoma hrucei outside of 
the host. — P. W. Bridgman : The effect of pressure on 
polymorphic transitions. This note presents, in a com- 
pact form by means of diagrams, many of the essen- 
tial facts concerning the effect of high hydrostatic 
pressure on the polymorphic transitions oT thirty sub- 
stances. — G. M. Oreen : Isothcrmally conjugate nets of 
space curves? A necessary and sufficient condition 
that a conjugate net of curves on a surface be iso- 
thermally conjugate is that at each point of the sur- 
face the pair of axis tangents, the pair of associate 
conjugate tangents, and the pair of anti-ray tangents 
be pairs of the same involution. — P. D. Lamson : The 
r61e of the liver in acuto polycythaemia. There is in 
the body a mechanism for regulating the red corpuscle 
content of the blood ; this mechanism is under nervous 
control, responding to nervous, chemical, and 
emotional stimuli ; the adrenal gl.nnds play a part in 
this mechanism, and the liver is the scat of the changes 
which ^ increase the number of red cells, partly by a 
reduction in plasma volume, and partly oy bringing 
cells into the circulation which are not normally pre- 
sent. — D. A.^ Maclnnes : The potentials at the junctions 
of salt solutions,^ The author directs attention to the 
fact that the liquid junction potential El of a concen- 
tration-cell of the type 

Ag + AgCl,KCl(0,),KCl(0,),AgCl + Ag 

can be derived from measurements pf its electromotive 
force, E, and of the cation-transference number, n,.. 
With the aid of the equation E L/E = (2nc— i)/2n^. 
Ihis equation involves only the assumption that the 
work < attending the transfer from one concentration 
to the other of one equivalent of ion is .he same for 
the cation as^ for the anion. The author substantiates 
this a^umptlon by showing that this equation, when 
applied to. the electromotive force data of Jahn, leads 
to nearly tl^ same valu^ of E-E,. (which should 
equal the difference in tne two electrode-potentials) 
el^trolyte be KCl, NaCI. or HCl.— R. G. 

A . statistical study of the visual double stars' 
in the northerff dty. At least one in every eighteen, 
on the average, of the stars as bright as 9*0 magnitude 
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in the northern half of the sky is a double star visible 
with the 36-in. telescope. Close visual double stars 
are relatively more numerous in the Milky Way than 
elsewhere in the sky, and visual double stars as a rule 
revolve in relatively small orbits. Close visual double 
stars are rare among stars of either very early or very 
late spectral class. — E. B. Babcock : Walnut mutant 
investigations. The mutation takes place in female 
flowers only, and appears in the first generation after 
the mutation occurs, but on crossing with the species 
type it is completely recessive in the Fa generation, and 
the nature of the mutation is such that only certain 
genetic factors are affected without having the chromo- 
some number disturbed. — C. B. Davenport and H. S. 
Conard : Hereditary fragility of bone. Of a parent who 
early in life was affected with brittle bones at least 
half the children will be similarly affected, but if 
neither parent, though of affected stock, has shown 
the tendency then expectation is that none of the 
children will have brittle bones. 

Cape Town. 

Royal Society of South Africa, September 15. — Dr. L. 
P^ringuey, president, in the chair. — Ethel M. Doidge : 
South African Perisporiales : (i) Perisporiaceae. The 
Perisporiaccaj and allied fungi arc very plentiful in 
South Africa, especially in forest regions and in warm 
districts with a" fairly plentiful rainfall. The sped-, 
mens in the Union Mycologicarr Herbarium arc mostly 
from the Woodbush forests in the Zoutpansberg, from 
the Knysna, and from the coast regions of Natal; 
there is also a fair sprinkling from other parts of 
the coast and from Natal as far inland as Pieter- 
maritzburg. The Middle and High Veld of the 
Transvaal arc only represented by a single specimen, 
a species of Dimeriella collected at Bandolier Kop. 
All that is known of the South African Perisporiales 
up to the present is comprised in diagnoses and de- 
scriptions of fungi collected by Prof. MacOwan and 
Dr. J. Medley Wood, and in a few descriptions of 
fungi more recently collected and published in the 
Annalcs Mycologici and elsewhere. All the earlier 
work was done in the Grahamstown district and the 
coast region of Natal, so that a large part of the 
Union was left totally unexplored so far as this group 
was concerned. — ^Alcx. Brown : The arrangement 
of successive convergents in order of accuracy. 
One of the most important uses of simple 
continued fractions is for the solutloq of the 
problem to find the fraction the denominator 
of which does not exceed a given integer, 
which shall most closely approximate to a given 
number commensurable or incommensuraole. A prac- 
tically complete solution was provided by Lagrange in 
1769 in his paper, “.Sur la Resolution des Equations 
Num^riques** iVi the Mimoires de V Academic royale 
des Sciences et Belles-Lettres de Berlin, His results 
give the fraction nearest in defect and the fraction 
nearest in excess satisfying the conditions. He does 
not, however, consider the question of deriding which 
of these two fractions is nearest in absolute value to 
the given number. The author gives a proof of the 
rule and a method of arranging the convergents in 
one set so as to show the nearest in defect, the nearest 
in excess, and the nearest in absolute value, satisfying 
the stated condition. — ^Alex. Brown : The use of a 
standard parabola for drawing diagrams of bending 
moment and of shear in a beam uniformly loaded. 
The important stresses in a uniform continuous beam 
are the shear and the bending moment ; they are best 
shown in the form of graphs where length along the 
beam is taken as abscissa and the required function 
as ordinate. 
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AND NESCIENCE. 

M UCSjf^ttepjtibii has been given rec^tiy in 
Pam^nt, hnd the, public Pfess to the 
subject of pr^^iS^;:j^jeasures agaihist Zeppelins 
and other hostile aircraft. The position of the 
matter suggests that we have here another in- 
stance of the result of neglect of scientific know- 
ledge^ and of the prevision which comes with it, 
in our national executive. For many years Ger- 
many has been perfecting the Zeppelin airship 
with* the view of making it an effective weapon of 
war. Every failure of an airship during this 
period has been gleefully chronicled in our daily 
papers, but until Zeppelins appeared over Ant- 
v'crp and rained down bombs upon the city, little 
Serious attention was given to them by the lay 
Press. We should have supposed, however, that 
the executive officers of departments entrusted 
with the country’s defence would be fully informed 
of the progress that was being made, and that 
practical provision would be made to meet the 
danger likely to arise. 

It appears now that our confidence has been 
misplaced, and that only in recent months have 
scientific measures been instituted to protect the 
country from airship attack. It is not for us to 
suggest how such attacks may best be met, but 
we do think there might have been a more capable 
anticipation of them and adequate means devised 
to meet them. It is easy to conceive airships in 
the future having sufficient strength to withstand 
all ordinary weather, but for offensive operations 
of value they cannot avoid being in sight of the 
ground, and thus laying themselves open to attack. 
We trust, therefore, that the possibility of air- 
ships being able to survive the anti-aircraft gun- 
nery of the immediate future is remote, provided 
that their range can be .found. 

We are not, however, concerned here with these 
technical matters so much as with the national 
characteristic of indifference to scientific plans of 
action, whether pertaining to operations during 
war or of industry in times of peace. So little 
attention is given to science in most schools and 
c olleges that^t is rare to find an administrative 
f 'lficer or leading writer or speaker able to make 
a clear distinction between it and magic. With 
a few exceptions, the men who control or influence 
the welfare of the nation have beep trained in 
schools in which science and .l>umanity are re- 
garded as antithetic. We were reminded very 
definitely of this in the early days of the war, 
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when Germain barbarisms were placed at the door 
of scientific education by many writers in the daily 
Press; and we were warned not to depart from 
the road of literary culture if we wished to main- 
tain our national characteristics. Since then the 
need for science in connection with inventions and 
munitions of war has been seen, and scientific 
committees have been appointed for various 
national purposes ; but their work cannot be used 
to the utmost until our executive officials also 
possess a knowledge of science. 

The whole system by which men are selected for 
administrative posts, or other positions of in- 
fluence, is archaic, and neglects the knowledge of 
scientific methods demanded by a modern State. 
It is time to understand that no man can now be 
considered to have received a liberal education 
unless he has some acquaintance with the prin- 
ciples and methods of science; and that works 
of Pasteur and Faraday should be as familiar 
to all as those of Victor Hugo and Tennyson. 
The training which ends in literary culture without 
science is just as incomplete as that which pro- 
motes scientific knowledge without the power of 
clear expression. 

Judging from statements commonly made in 
newspapers — not only in daily papers, but also in 
weekly periodicals in which greater accuracy 
might reasonably be expected — few writers have 
any knowledge of natural objects and phenomena. 
It is scarcely too much to say that, omitting 
signed articles written by experts, few newspapers 
make any announcement relating to a scientific 
subject without committing a mistake. Either 
terms arc wrongly used, or a matter of common 
knowledge among men of science is regarded as 
a remarkable discovery, or sensational claims are 
presented to the public as if they were established 
truths, though they await confirmation from the 
scientific world, and are mostly unworthy of 
serious consideration. 

It may be too much to expect men of letters 
to possess an elementary knowledge of science, 
or to have any sympathy with scientific precision, 
but it is not unreasonable to ask for accuracy of 
description when they arc dealing with natural 
facts or phenomena. They may reply that even 
Shakespeare was at fault in matters pertaining 
to natural history; but he, at any rate, reflected 
in his works the best knowledge of his time, 
which is more than can be said of most writers 
to-day. We are often told that men of science 
should cultivate the art of literary expression, but 
the stronger necessity for men of letters to have 
at least a nodding acquaintance with the out- 
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standing facts of natural knowledge is overlooked. 
A well-known writer has unkindly said, “The 
man of science appears to be the only man in the 
world who has something to say, and he is the 
only man who does not know how to say it.” The 
retort invited by this remark is that the man of 
letters frequently has nothing to say, and he says 
it at great length. The lirst business of the man 
of science is to create new knowledge, and not 
necessarily to clothe his discoveries in a pleasing 
dress, though he may do so. The facts of science 
provide material upon which literary art may be 
exercised, but the two functions of exploration and 
fine expression are rarely found together. 

The methods of accurate observation and cautious 
interpretation demanded of scientific investiga- 
tors do not readily lend themselves to attractive 
description, and the results require more mental 
concentration to understand them than is usually 
demanded of a literary performance. A writer 
of romance can let his imagination have free play, 
but when natural occurrences enter into the story 
they should be presented accurately if the material 
is to be used rightly. Nothing is easier than to 
be deceived by appearances, or to accept an asser- 
tion without inquiring into its foundations. The 
scientific plan of asking for evidence, and of limit- 
ing statements to those for which good justifica- 
tion can be produced, is much more tiresome, yet 
it is the only way by which truth can be attained ; 
and that, after all, is the highest aim. 

Writers in the popular Press, and in technical 
papers also, frequently indulge in cheap sneers at 
what they call “scientific theory.” In their minds 
the man of science lives in a world far removed 
from the realities of life, and knows little of material 
things or practical possibilities. Nothing could 
be more incorrect than this view. With the ex- 
ception of pure mathematics and metaphysics, 
every branch of physical and natural science 
depends for its progress upon practical work in 
the laboratory or the field. No one appreciates 
the value of experimental work more than the 
man of science, and no one is more critical of 
scientific theory. Whenever a theory is put for- 
ward in scientific circles, it is always subjected to 
severe attack from people most competent to point 
out its weaknesses ; and, in any case, it only sur- 
vives until someone brings forward evidence which 
disproves it. 

Whether the world recognises it or no, all its 
material advance has been achieved by men of 
science. In the arts of .sculpture and architecture, 
in literature, in philosophy, the position gained by 
Greece two thousand years ago remains the 
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Standard of excellence for the modernSi .whereas 
the last fifty years or so )iave seen more additions 
to natural knowledge than all the ages before 
them; and the result has been not only advance 
in material welfare and comfort, but also in intel- 
lectual outlook. The present era will not be 
remembered in future history for its art, its litera- 
ture, or its drama, but for its science, by which 
it is placed pre-eminent above all others. Though 
this is undoubtedly the case, the public is still 
guided and taught chiefiy by men who know little 
or nothing of scientific methods or modern learn- 
ing. It is not surprising that under these condi- 
tions the nation has yet to learn how to derive 
the highest advantage from the great scientific 
forces at its disposal. 

THE COMPLETE JVOPKS OF TYCHO. 

BRAHE. 

Tychonis Brahe Opera Omnia. Tomus II. Edidit 
I. L. E. Dreyer. Pp. 461. ^Copenhagen : 

Nielsen and Lydiche, 1915.) 

T he first volume of this sumptuous reprint 
of the complete works of Tycho Brahe was 
noticed in Nature last April. There will be thir- 
teen volumes in all, of which the second has now 
appeared, containing the first and second of the 
three parts of the Progymnasmata. This is a 
posthumous work, as although a large portion of 
it was printed at Hveen under Tycho's direction, 
it was not completed until 1602, the year after his 
death ; Kepler saw it through the press, and added 
an appendix. It is a general treatise on astro- 
nomy, both observational and theoretical ; it com- 
mences with a dedication to the Emperor Rudolph 
II., and the diploma that he granted to Tycho. 
A document follows that is of special interest to 
British readers; it is the “privilege” of copy- 
right in Scotland for thitty years, granted to 
Tycho by James VI. on the occasion of his visit 
to Hveen in 1590, just after his marriage to Anne 
of Denmark. Two Latin epigrams that were sent 
to Tycho by James are also printed. 

The motion of the sun is the first astronomical 
problem discussed. Tycho in the beginning 
followed his predecessors in assuming that the 
solar orbit round the earth is an eccentric circle, 
described with uniform motion. Thi§ assumption 
involves adopting an eccentricity of the orbit that 
is just twice the true value. Shortly before the 
close of his life, he and Kepler detected the error 
of this assumption; it was too late to alter the 
matter in the text, as the sheets had been struck 
off, but Kepler drew attention to this correction, 
and some similar ones, in the appendix which ht: 
added. 
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Xycho made a £food determination of the lengfth 
of the tropical year, his error being only i second. 
He also obtained a good value of the constant 
of precession, by comparison of his results with 
those of Hipparchus and Ptolemy ; he was able to 
show that the large “trepidations ” or fluctuations 
in this motion, that were previously believed to 
exist, were wholly illusory. 

Tables of the sun arc given in the volume, the 
data extending to the year 1800. The annual 
advance of the perigee is taken as 45", the true 
value being 61". A short table of astronomical 
refraction is given; Tycho was one of the first 
to investigate this correction; his value 34' for 
the horizontal refraction agrees with modern au- 
thorities, but he gives 5" instead of 57'' for the 
value at 45° altitude. The erroneous assump- 
tion of 3' for the solar parallax vitiated the 
refractions that were based on solar observations. 
Tveho’s instruments were capable of proving that 
the true value was much smaller, but it never 
occurred to him to suspect the accepted value. 

The section on the moon is specially interesting, 
for Tycho added important facts to our know- 
ledge of its motion. He was an independent dis- 
coverer of the “variation,** even if we admit the 
doubtful claim of Abul Wefa to be the first dis- 
coverer; in any case his writings were unknown 
ill Europe until long after Tycho’s time. Tycho 
also disccivered the important “annual equation,** 
and drew attention to the “reduction** arising 
from the inclination of the moon’s path to the 
ecliptic. The mean values for the parallax and 
semidiameter adopted by Tycho, 60' 51" and 17' o'' 
rospectivelv, are both too great, and further from 
the truth than the values 58' 25" and lO' 25" pre- 
viously adopted by Copernicus. The latter, how- 
ever, adopted an eccentricity double the true value, 
:ind Tycho greatly improved this element. I^unar 
tables arc given in the volume, and their use 
illustrated by calculations of the details of the 
eclipses of the sun and moon that occurred near 
the end of the year 1601. 

Ihc chapter on the determination of the co- 
ordinates of the fixed stars opens with an account 
of the methods previously employed for connecting 
their places with that of the sun. The moon had 
generally been employed as an intermediary, either 
when visible- in daylight, or when eclipsed, it being 
obviously practicable to connect the longitude of 
the shadow on the moon with that of the sun. 
Tycho used Venus as an intermediary; he found 
it possible to o£^lrve it in daylight when at its 
greatest brilliancy; the fact of its parallax, semi- 
diameter, and motion being much smaller than 
those of the moon were’ great* advantages. His 
•*^tar observations are astonishingly good, con- 
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sidering that no optical aid was available in his 
day ; for example, fifteen values of the right ascen- 
sion of Alpha Arictis, made between 1582 and 
1587, and re(j|)Liced to the end of 1585, range from 
26° o' 4" to 26° o' 44", the mean value being 
26° o' 29", only 19" less than the value calculated 
from modern data. Such work compares favour- 
ably with some that was done after the invention 
of the telescope, and it must be remembered that 
Tycho was ignorant of the existence of nutation 
and aberration. 

He selected Alpha Arietis as the “Lapis Angu- 
laris ** of his celestial structure, its proximity to 
the vernal equinox rendering it convenient for this 
purpose. A short list of fundamental stars, 
mainly i!i the Zodiac, have their places determined 
with .special care. Then is given a less accurate 
catalogue of the longitudes and latitudes of about 
800 stars for the epex'h 1600. This must have 
been a great boon to his contemporaries, as the 
existing star catalogues were very inaccurate. A 
hundred bright stars have their right ascension 
and declination givTin for ifkx) and 1700. 

The reprint follows the original closely in type 
and pagination, the illustrations being reproduced 
in facsimile. They include diagrams of the in- 
struments, which claim the admiration of astro- 
nomers, as the source of the observations from 
which Kepler deduced the laws of planetary 
motion. 

The work is enriched with some annotations by 
Dr. Dreyer, directing attention to slips and inac- 
curacies in Tycho’s text, or giving further infor- 
mation on various matters of interest. 

Andrew C. D. Crommei.in. 

PLANT’-BREF.DING. 

Plant-breeding, By Prof. L. H. Bailey. New 

edition, revised by Arthur W. Gilbert. Pp. 

xviii + 474. (New York: The Macmillan Co.; 

London : Macmillan and Co., Ltd., * 1915.) 

Price 85, 6d, net. 

new edition of Prof. Bailey’s text-book 
X of plant-breeding contains a good deal of 
fresh matter. The work first appeared in the time 
when no order had been perceived in the pheno- 
mena of variation or heredity, and chapters by 
Dr. Gilbert are introduced dealing with the re- 
cent discoveries. These .sections of the book are 
well done so far as they go, but though various 
parts have Ijeen rewritten, signs of irregular 
growth remain, as is, indeed, in such cases un- 
avoidable. 

In his preface Prof. Bailey expresses with some 
frankness a regret that with the new knowledge 
the old simplicity of ignorance has been troubled, 
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and strict criticism would therefore be scarcely in 
place. 

The book still serves what was doubtless its 
first purpose — ^to excite curiosity nij^gi-arding- the 
nature and origin of plant varieties and to sug- 
gest the enormous possibilities which still lie 
before the plant breeder. Special reference might 
have been made, in this connection, to tropical 
products. Few, for example, have yet realised 
what incalculable additions to the world’s wealth 
can yet be made by simple means. Rubber trees, 
for instance, vary at least 200 per cent, in yield, 
and it is with amazement that a plant-breeder 
learns that the planters arc content to sow, with- 
out regard to breeding or quality, trees which 
are to last many years. To a less degree this 
is true of cocoaiuifs and many other objects of 
tropical agriculture. The chapter on the vast 
progress made in the teaching and investigation 
of plant-breeding in the United States gives 
evidence that this neglect will not long continue, 
'rhe practical hints might well be amplified. 
Nothing is said, for example, of the method of 
removing pollen by a water-jet, though this device 
was, by the way, an American invention. More 
curious is the silence on the subject of self-sterilily, 
a phenomenon which, whether as an obstacle or 
a help, plays so large a part in the daily experi- 
ence of every plant-breeder. 

The author’s theoretical views are occasionally 
novel. In particular, the statement is made that 
individuality in plants is something quite distinct 
from what it is in animals. This proposition might 
with value be developed in an essay elucidating 
some of the cs.sential phenomena of variation, 
but it is by no means a self-evident truth, to say 
no more. From the long list of periodicals deal- 
ing more or less with the subject, the Zeitschrift 
fiir Induktive Vererbungsund Ahsiammungslchre , 
though by far the most important continental 
journal, has by some accident been omitted. 

THE BRITISH RAINFALL ORGANISATION, 
British Rainfall, 1914 : on the Distribution of 
Rain in Space and Time over the British Isles 
during the year 1914. By Dr. H. R. Mill and 
C. Salter. S4th annual volume. Pp. 448. 
(London: K. Stanford, Ltd., 1915.) Price los. 

T he volume contains the records of about 
5500 observers in Great Britain and Ire- 
land, and there are various articles associated with 
rainfall. A paper on isomeric rainfall maps of 
the British Isles was contributed by the director 
of the British Rainfall Organisation to the Royal 
Meteorological Society in November, 1914, and 
the present volume contains a summary of the 
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paper with the monthly and seasonal maps. . A 
frontispiece in colour shows the relation of the 
: rainfall in 1914 to the average of 1875-1909. The 
i distribution of rainfall in time is dealt with in 
various ways from the ordinary daily records, 
j For the occurrence of rain days, droughts, and 
j rain spells over the British Isles one hundred 
! stations have been selected, distributed uniformly 
I over the country. The number of rain days arc 
I given in a tabular form for each month, and 
I graphically for the average 1892-1911 and for the 
year 1914. 

The year may be regarded as one of average 
rainfall frequency in all parts of the country, with 
generally fewer rain days in the summer and more 
in the winter than in a hormal year. Absolute and 
partial droughts arc discussed ; the former is re- 
presented by a period of more than fourteen con- 
secutive days, no one of which is a rain day, while^ 
a partial drought is a period of more than twenty- 
! eight consecutive days, the mean rainfall of which 
I docs not exceed 0*01 in. per day. A rain-spell is 
practically the antithesis of an absolute drought, 
and is a period of more than fourteen consecutive 
days, every one of which is a rain day; the 
number of rain-sjxills in 1914 compared with the 
average was slightly deficient. Monthly, yearly, 
and seasonal rainfalls are given in a tabular form 
and graphically ; for the British Isles as a whole 
the rainfall in I9r4 was 7 per cent, more than the 
average. 

The Meteorological Office having introduced a 
new system of units for the official records of 
British meteorology, the British Rainfall Organ- 
isation has fallen into line, and has adopted the 
use of the millimetre as the unit for measuring 
the depth of rain. The annual total rainfall for 
all the stations is given both in millimetres anc^ 
inches, and this addition has involved the widen- 
ing of the page of publication. The difficulty as 
to a change in the definition of a rain day conse- 
quent on the use of the metric units has been post- 
I poned to next year, and no alteration in this 
' respect has been introduced in the present volume 

Notwithstanding many . difficulties arising 
directly and indirectly from the war, the rainfall 
work has been carried out in all its details, 
although the exigencies of the times have caused 
some reduction of staff, and naturally the income 
has dropped. Greater stress is expected next 
year, and a hope is expressed that the rainfall 
records, so essential to the good of the country, 
will not. suffer. An effort is being made to aug- 
ment the voluntary funds by the aid of which 
the work is carried on, but public funds are not 
at present available, and the Treasury has decided 
that in the circumstances no action can be taken, 
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so that the organisation has to continue to depend 
on its own limited resources. 

The results secured are a great gain to numer- 
ous corporations, water boards, and others. The 
work was initiated by the late Mr. G. J. Symons 
more than fifty years ago, and year by year the 
labours of the British Rainfall Organisation have 
increased in value, whilst the results have become 
of the highest ^^scientific importance to the 
country. 

NEW BOOKS ON CHEMISTRY. 

(1) Chemistry of Familiar Things. By S. S. 
Sadtler. Pp. xiii + 320. (Philadelphia and 
London: J. B. Lippincott Co., 1915.) Price 
75. 6 d. net. 

(2) First Course in Chemistry. By Prof. W. 

. McPherson and Prof. W. E. Henderson. Pp. 

^ x-f-416. (Boston and London: Ginn and Co., 

1915.) Price 5.9. 6 d. 

(3) Laboratory Exercises arranged to accompany 
"'First Course in Chemistry.** By Prof. W. 
McPherson and Prof. W. E. Henderson. Pp. 
ix-f 128. (Boston and London: Ginn and Co., 
19^5*) Price 25 . 

(4) J d cut i fit at ion of Common Carbon Compounds. 
By J. N. Rakshit. Pp. iii + 222. (Calcutta: 
The Collegian Office, 1915.) 

(i)^’p\HE author has attempted an important, 
1 . though difficult, task, that of interesting 
the un.scientific person in the achievements of 
chemical science. He has applied himself to it 
with evident zest. As he truly says, ^‘cfiemistry 
can furnish interesting subject-matter for general 
consideration.*’ The chapters follow one another 
m a rough, natural sequence and cover a wide 
f^cld. So far as we have read, there .seems to 
be no attempt to teach or explain general prin- 
ciples, but rather to convey information, and this 
is done in a didactic manner, which admits of 
neither hesitation nor question. Theories and 
facts arc poured out with equal assurance, and 
a note of interrogation is rarely sounded. This is 
not the least defect. The style is poor and not 
always clear ; the definitions are obscure and often 
inaccurat^ and the text abounds in incorrect 
scientific and historical statements. We have 
picked out a score of examples, but they would j 
fill half a column, and it seems scarcely worth ' 
while. to reproduce them. It is a misfortune that 
a book so handsomely bound, so nicely got up , 
and well illustrated, and upon which, no doubt, '■ 
the author has expended much labour, should con- | 
tain such poor stuff. 

(2) The theoretical and the accompanying prac- 
tical volume (3) on elementary chemistry are in- 
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tended for the beginner who does not intend to 
pursue the subject very far, but desires such 
information as an educated person might' be 
expected and, if we were not tied to tradition, 
ought to possess. 

From this point of view the book appears to 
fulfil exactly the author’s object. In fact, it 
might be used with advantage as a beginner’s 
text-book, whatever later course he intended to 
pursue. 

There is no attempt here to be popular at the 
expense of accuracy. The authors have set before 
themselves the task of giving a clear and logical 
account of the outstanding facts and theories of 
the science in a simple, attractive, and at the 
same time soundly conscientious manner. 

Like many of the elementary chemistry books 
produced in the States, it is profusely illustrated 
with excellent photographs. There is much to be 
.said in favour of such illustrations. They relieve 
the sob^r monotony of the letterpress and, pro- 
vided the relief doe^not produce a mere picture- 
book, no harm can be done. But there is always 
this danger, and in the present case it has not 
been entirely circumvented. Is any useful purpose 
served by depicting three workmen spraying an 
orchard with a lime-sulphur spray, or the process 
of loading a block of sulphur on to a railway 
truck? Why is there no diagram or photograph 
of a sulphuric acid plant, which would be so 
much more instructive? These are minor defects 
and arc heavily counterbalanced by the excellence 
of the text. 

(3) The accompanying laboratory course con- 
tains a series of simple experimental exercises, 
carefully arranged and well chosen, to illustrate 
the theoretical points. The student is being con- 
stantly pulled up and a que.stion thrust upon him. 
If he is a conscientious student he will try to 
answer it and so accustom himself gradually to 
the process of interrogating himself, which is 
the only intelligent way of studying practical 
chemistry. 

(4) This little volume contains a carefully com- 
piled list of common organic compounds, with 
an account of their properties and characteristic 
reactions, as well as a number of useful tables. 
It is intended as a laboratory guide to the identi- 
fication of organic compounds, and in so far 
should afford considerable assistance to the 
student. There is no attempt at a scheme of 
systematic analysis 6f the compounds to be identi- 
fied, but apparently a good deal of reliance is 
placed upon the melting-points, a list of sub- 
stances being tabulated at the end in order of 
increasing melting-point. Whether this method 
of identification by melting-point is useful either 
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as a practical method of identification or as an j 
intellectual exercise is open to question; we are 
inclined to think that it is neither the one nor the 
other, and that the table should only be consulted 
when the group character of the compound has. 
been definitely ascertained. 

The fact that the book is written by a native 
of Bengal and printed by a Calcutta firm explains 
the occasional lapses in English, which is by no 
means to the discredit of cither publisher or 
author; but it does not excuse the far too numerous 
mistakes in the spelling of chemical names. It is 
unfortunate that the volume has not been read in 
proof by someone conversant with the language. 

J. B. C. j 

OXJR BOOKSHELF. i 

The CaUendar Steam Tables. By Prof. H. L. 

Callendar, l*p. 39. (London : Edward Arnold, 

1915.) Price 35. net. 

In his Royal Society paper in 1900 and in his 
article on Vaporisation in the “Encyclopaedia 
Britannica” of 1902, Prof. Callendar showed the 
use of a simple empirical formula connecting the 
pressure, density, and temperature of steam. If i 
his formula is correct, it is possible to tabulate 
all the properties of steam required in engineering ' 
calculations in such ways that the numbers are 
more consistent with one another than any hitherto 
published. Mollicr, of Dresden, published tables 
and corresponding curves calculated by this 
method, and these were republished in England 
by Ewing in 1910. Messrs. Smith and Warren 
calculated and published tables which wxre dis> 
cussed in Nature of April 3, 1913. We then gave 
reasons for the suggestion that perhaps such ex- 
perimental results as were available scarcely justi- 
fied the use of the Callendar method, in spite of I 
the fact that Prof. Callendar is undoubtedly the ' 
highest authority on this subject. He now says 
that these tables form part of a larger work en- 
titled “Properties of Steam,” in which the theory 
of steam and experimental methods of investiga- 
tion are more fully discussed and illustrated. 

For the present we may, perhaps, assume that, 
for moderate pressures and temperatures, these 
tables are more correct than any hitherto pub- 
lished, and if this is so their value to the steam 
engineer cannot be over-praised. They give 
pound Centigrade and also pound Fahrenheit 
units, with pressures in pounds per square inch, 
volumes in cubic feet per pound, as well as kilo- 
gram Centigrade units, with {Pressures in kilos 
per square cm. and volumes in cubic metres 
per kilo. Table II. is the most important ; it gives 
volume, entropy, temperature, and total heat in 
terms of pressure. Tables IV., V., VI., and VII. 
give the total heat, volume, entropy, and Gibbs’s 
potential of super-heated and super-saturated 
steam. The diagram which accompanies the 
tables has beei^ arranged for interesting graphi- 
cal calculation. From this, description steam 
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engineers will see that, in addition to whatsis due 
for his engine experiments in Montreal, they owe 
the author a second deep debt of gratitude. The 
gas and petrol engine engineers also owe him a 
large debt. We do not think that there is any case 
of an experimental physicist since Regnault’s 
time doing even half as much service to engin- 
eering. J. P. 

The Star PockeUbook, or How to Find your Way 
at Night by the Stars. . By R. Weatherhead. 
Second impression. Ppl*'92, (London: Long- 
mans, Green and Co., 1915.) Price is. net. 
This little manual not only provides an easy 
means of becoming familiar with the chief con- 
stellations and individual stars, but also shows 
how this knowledge may be made practically 
useful in the determination of position and direc- 
tion during night marches. The book contains 
several useful tables giving among other details 
the time of year when certain stars transit at 
midnight, the highest altitudes of stars in variou^ 
latitudes, and pairs of bright stars which transit 
at the same time. These simul-transit pairs, when 
vertical, mark the meridian, and also serve as 
pointers to a celestial pole. The new issue of the 
book includes some additional notes on the use 
of the stars as direction and time finders; and it 
should be found particularly helpful to soldiers 
and scouts at the present time. 

The Cambridge Pocket Diary ^ 1915-1916. Pp. 
XV + 255. (Cambridge: At the University 
Press, 1915.) Price is. net. 

Readers whose work is connected with schools 
and colleges will find the arrangement of this 
attractively produced pocket diary very con- 
venient. Beginning in the middle of September, 
it enables one to start a new diary at the com- 
mencement of the academic year. The miscel- 
laneous information provided is intended primariK 
for members of the University of Cambridge 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers’ of. rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of janonymous communications.] 

The Manganese Ore Requirements of Germany. 

In a letter, under the above title, published in 
Nature of October 14, Dr. Leigh Fcrfqjpr dissents 
from the conclusion reached in my article of July 15 
on munition metals that the enemy countries can 
produce sufficient manganese for their steel manu- 
facture requirements without having recourse to im- 
ports, and gives it as his opinion that they are likely 
to be seriously hampered by a shortage of maiiganes<' 
ore as soon as their accumulated stocks have been 
used. His conclusions are as follows : — 

“(a) That on the outbreak of war the Teutonn 
Powers had no great accumulated stocks of manganesf* 
ore, perhaps a maximum of 200,000 tons; (b) that, 
assuming war conditions necessitate a maintenance 
the iron and steel industries of those two countries at 
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a peace , standard, about 600,000 tons of ore a year 
must be obtained from fresh sources to replace im- 
ports in .time pf peace; (c) that, allowing that the 
Teutonic Powers might succeed in increasing their 
internal production by 100,000 tons, and obtain 50,000 
tons of manganese ore from Turkey, if the Allied 
Fleets could prevent all manganese ore from outside 
from reaching Germany and Austria, these countries 
would be faced with a shortage of 250,000 tons of 
manganese ore in the first year of the war, and with 
a shortage of 450,000 Ions per year afterwards, in- 
creased to 500,000 tons per annum once the Darda- 
nelles are forced. 

. “ The Germans will doubtless find means of dis- 
pensing with the use of manganese ore as much as 
possible, and they may devise methods of utilising 
the manganese silicate, rhodonite, of which they 
appear to possess a considerable quantity; but it 
seems inevitable that the shortage of manganese ore, 
once it is felt, will hamper seriously the Gorman iron 
and steel industries.** 

Dr. Fermor*s conclusions, if correct, would mean 
that the German production of iron and stexj! must 
have been seriously diminished in the first year of the 
vrar, and that this diminution will be very greatly 
accentuated in succeeding years. Before producing 
evidence on this point which will, T think, be found 
to be decisive as to the issue between Dr. Formor and 
myself,^ I should like to explain the reasons for the 
conclusion with regard to manganese at which I 
arrived in my article of July 15. 

That article dealt with ten munition metals, and it 
was not possible within its ^limits to give more than 
a concise survey of the evidence bearing on each par- 
ticular metal. I may say, however, that the detailed 
evidence which is so clearly and ably presented by 
Dr. Fermor with regard to inani^anese was available 
to and was considered bv me, .and that, excluding for 
the rnoment his brief reference to mantraniferous iron 
ore, if this were all the evidence which had to be 
taken into consideration, 1 shoukl have drawn the 
same conclusion as ho has done — i.e,, that the enemy 
countries, and in particular Germany, could not supplv 
their manganese ore requirements from internal re- 
«^iirccs.' There is, however, another factor which 
appeared to me on examination to be not only 
important, but vital. Dr. Fermor has also considered 
it, hut evidently dismissed it as unimportant when he 
'7^“ I must note that in making the above 
cnklculations T have excluded figures for manganiferous 
iron ores from both the German and the world’s 
figures as confusing the issue.” Tt is with this factor 
that 1 must deal, for I came to the conclusion that it 
was decisive. 

Although Germany prior to the w’ar was a largo 
and regular importer of manganese ores, she was by 
no means insensible of the technical value of her own 
ueposits of manganiferous iron ores as a source of 
supply of manganese for steel production. In support 
nt thi.s assertion, it will be sufficient if T quote the 
following sentence from an article by Dr. Scheffer, of 
which, it will be observed, was published 
^”®"l\oefore the outbreak of war:—” Die Mehrzahl 
Manganerzen und Dcutsclv 
W V Rohstoff befasst, 

Manganversorgung 

utschlands aus dem Ausland ohne dabei zu beriick- 
''icntigcn dass zur Erzeugung einer Reihe mangan- 


\niprirs!n oWiged to Dr, Fermor for hk explanation of the fiamres of 
•f »he minJlSterT** which k p^e^y correct, for th^ Inform.-ition he gives 
'n’i«sion nJ’S.JSS** -v*****®*”*'®” ®^ Indian OfCs, and for pointing out my 

’'•^’ikhed i?" gS& *^*^* Other articles are 
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haltiger Roheisensorten auch Eisenerze mit einem 
entsprcchend niedrigeren Mangangehalt verwendet 
werden konnen und dass dieso manganhaltigen 
Eisenerze im Inlande in grossen Mengen gef6r£;rt 
werden.” * 

Germany’s production of manganese and mangan- 
iferous iron ores for the years iqoS^iqii, taken from 
Scheffer’s paper, is appended in the following table : — 


M«tn<‘ Metrlc^ons Metric tons] Metric tons 

{a) Manganese ores (abovei 

30 per cent. Mn) ...I 392 474I l66| 177 

( 3 ) Manganiferous brown j 
iron ores (30-12 peri 

cent. Mn) | 279,611 266,685! 266,825! 288,049 

(c) Manganiferous brown* 
iron ores ( < 12-2 per* 

cent. Mn) |a,274>7o*|a.393.479j*.634.4S> |*.79».9»3 


The main source of the home supply is the Sieger- 
land. 

The figures show that while the output of man- 
ganese ores is infinitesimal, there has been a large 
and almost steady output of the higher grade 
manganiferous iron ore, and a decided increase in the 
very large production of low-grade ore, the total out- 
put being in 1911 more than 3,000,000 tons. Calcu- 
lation of the manganese tonnages of (h) and (c) gives 
the following figures for iqii : — 

Tons 

(h) Mean value of 21 per cent. Mn gives ... 60,490 

(r) Mean value of 6 per cent.'* Mn gives ... 167,515 


Total 228,005 

Talking now the German steel production in 1913, 
the figures are as follows - 

'Ions 

Total Steel produced =18,960,000® 

.Steel exported = 4,300,000 

Home consumption of steel ... —14,660,000 

Assuming an average manganese percentage of 
0*75 in the finished steel, this will absorb 

Tons 

109,942 

Amount available =228,005 


Excess 118,063 

From this it is clear that the tonnage of manganese 
contained in the ore as mined is more than double 
that required to be present in the finished steel. The 
excess would be available for deoxidising the fluid 
steel if it could be applied in a suitable form. Even 
here, however, it would not all be lost, for in 1911 
the German blast-furnaces smelted niore4han 662,000 
tons of manganiferous shag from open-hearth and 
puddling furnaces. With these facts before me, I had 
to consider whether the German manganiferous iron 
ores could be made available for stecll^anufacture in 

3 In the above article ore< containing more than 30 per cent, of mangantse 
are regarded manganese ores," while those containing both iron and 
manganese, the latter being present to the extent of anything between 3 and 
30 per cent., are regarded as manganiferous iron ores. 'They contain technical 
values both in iron and manganese. I'he mineralogical concept of manganese 
and manganiferous iron ores is different ; but we are only concerned with the 
metallurgical use of the terms. 

4 This is rather less than the mean value, but thekstimate is purposely 
m^dc conservative. 

3 Dr. Fermor gives this as 19*39 mill.on tons in bis first table, but this is 
4 be total iroH production. 
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place of the customary ferromanganese or silico- 
*spicgel. It has to be borne in mind that whereas in 
peace time in any given case that particular process 
iiolds the held which happens to be the cheapest, this 
is not the dominating consideration in war. If a 
commodity is essential for war purposes, and if the 
raw materials are available, it must be produced, 
whatever it costs. This being so, it appeal'd to me 
that while considerable departures would’ have to be 
made from ordinary practice, there was no insuperable 
difficulty in the technical problem of smelting the 
manganiferous iron ores in such a way as to render 
them available for steel production. It would not be 
advisable at the present time to say what my reasons 
were for coming to this conclusion, but I think my 
view would be supported by sU‘el metallurgists 
generally. 

Germany, however, has another source of man- 
ganese, the mineral rhodonite, which corresponds 
when pure to MnSiO,. From this can he produced 
various grades of manganese silicon alloys by reduc- 
tion in the electric furnact*, as the following analyses 
show * : — 



No. I. 

No. 2. 

No. 3. 


Per < cut. 

P<T cent. 

Per cent 

Manganese ... 

... 74*2 

... 70*3 

... 550 

Silicon 

... 241 

... 246 

... 24*1 

Iron 

... 077 

... 3*8 

... 19*0 

These products 

have till* 

advantagt* 

over ferro- 


manganese of being low in carbon, and yet possess 
a strong dcx)xidising power. Their use is sjiccially 
advantageous in incorporating both manganese and 
silicon in steel. I was not able to obtain any figures 
showing the ext<*nt to which Germany was manu- 
facturing these alloys before the war, but it appeared 
to me to be very probable — indeed, almost certain ♦ 
that a considerable production, for which preparation 
would have been made, was to be expected in vv.'ir 
time. Taking these facts into consideration, the con- 
clusion appeared to me to be warranted that the 
German miners and nvtdallurgists would, under the 
stimulus of necessity, be able to render their country 
independent of the import of manganese ores, and I 
therefore placed manganese in the category of metals 
that Germany would be able to produce from internal 
resources. 

Dr. Fermor has come to the opposite conclusion. 
Much the same view was slated, though even more 
strongly, by a writer in the Times early in the spring 
of this year, who predicted that, owing to deficiencies in 
manganese supply, the (ierman steel industry would 
collapse in June, i<)i5. Fortunately, the issue between 
Dr. Fermor and myself can be settled by what is, 
after all, the most satisfactory method, viz., the 
appeal to facts. T will give them briefly. The source 
of my information is the “.Statistik des Vereins 
Deutscher Eisen und Stahl Industrieller,*' published 
*in Stahl und Eisen (August 5 and September 23, 
*9^5)* Therms is, in my opinion, no reason for regard- 
ing the figures as incorrect. They are published in 
the official technical organ of the German iron and 
steel industry. They contain evidence of the setback 
caused to that^industry by the outbreak of war, 
evidence which is supplenlented in an article by Dr. 
Schrbdter frankly admitting the difficulties with which 
it has had to contend,^ and they show that those 
difficulties have been successfully surmounted. 

Statistics of production of the various typos of steel 
in each district are given, and may be consulted by 
those interested. iFor my purpose, however, it i.« 

< Bureau of Mines, U S.A., BuTletin 77, pp. X4S-<46. 

t *'Die Elston industrie im «rst^ Kriegs Jfthv'^pp. 798-800. ^ 
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sufficient to quote the monthly output of cast iron and 
steel from the outbreak of war for a whole yedr : — 


Mouth 

Cast iron 
Metric tons 

Steel 

Metric tons 

August, 1914 ... 

... 586,661 

567,610 

September 

580,087 

... 660,615 

October 

... 729,822 

900,227 

November 

... 788 r 9 S 6 

892,814 

December 

854,186 

928,294 

January, 1915 ... 

874 . »33 

963,790 

February 

803,623 

946,191 

March 

938.438 

... 1,098,311 

April 

... 938,679 

... 1,012,334 

May 

985,96s 

... 1,044,107 

Juno 

... 989,877 

... i,o &,786 

July 

... 1,047,503 

... 1,138,478 


These figures tell their own tale, and require but 
little comment. Confining our attention to steel pro- 
duction, the output for August, 1914, the first month 
of the war, was only 36 per cent, of the average yield 
in peace time — very little more than one-third. It 
appears to have taken the Germans only t\Ycv 
months to overcome their technical difficulties 
as is evident from the October figures, which 
represent an enormous increase over those of 
August - rather more than 50 per cent. Apart 
from slight fliictuations, the figures thereafter 
show a steady increase, until those of the last month 
of the war are more than double those of the first 
month, and represent a rate of production rather above 
72 per cent, of the peace rate. There are no signs 
here of an t‘xpiring industry; on the contrary, I ven- 
ture to think that an unprejudiced examination of the 
figures shows us that it has been getting month by 
month into a stronger position. It may be urged that 
a drop of 28 per cent, represents a not unimportant 
shortage. 13 ut 1 must point out that this is calcu- 
lated on the total production in peace time, when. 
a.s in 19 13, 22-6 per cent, was exported. This con- 
dition no longer holds. Subtracting this amount, we 
obtain a difference of only 5 4 per cent, between the 
peact* and war figures of production ; in a few months 
this will have vanished if war requirements demand 
it. I estimate that before the end of this year 
Germany will be producing steel at the rate ot 
between 14,000,000 and 15,000,000 tons per annum, 
and that that rate can be increased if nccesssary. i 

The foregoing is an achievement to which I, fo*' 
one, cannot refrain from paying my tribute of admira- 
tion, even though I ventured to predict it. It is in 
the fullest sense of the phrase an important technical 
success for German metallurgists. How has it lHM‘n 
done? Dr. Schrodter will not say. What he does 
say is : — “ Die Erzeugung unserer jetzt. auf heimische 
Rohstoffc angewiesenen Eisenindustrie ist so gross 
dass sie nicht nur alle Anforderungen von Landheer 
und Flotte erfiillt, sondern auch die notwendigen 
laufenden Mengcn an Eisen fiir Friedenszwecke und 
I dariiber hinaus bis zu ejnem gewissen Grade den 
j Bcdarf fiir unsere benachbarten neutralen Lander zu 
liefern vermag. Die.se erfreulichcr Tatsache isi 
offenkundtg. Wie wir uns in unseren Rohstoffeii 
decken ist unscr und unserer Metallurgen Geheimnis 
das wir der verbiindeten . Welt unserer Feinde 
preiszugeben naturlich keinen Anlass haben.** 

T think, however, there can be little doubt that tl:*- 
utilisation of the German manganiferous iron 
supplies the answer. 

Austria has also surmounted her technical difficul- 
ties in steel production.* Her output is very mucl» 

8 S/M wfu/ Eitettf 1914, pp, 818-19. 
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cmnllw than that of Germany, but is still by no means 
unim portant. The figures are as follows : — 

, Tons 

Production between August i, 1913, 

and May 31, 1914 «8i9,ooo 

Production between August i, 1914, 

and May 31, 1915 ** 727 , 5 <» 


Difference 

Of this drop of 9I1500 tons, no fewer thah 49,700 
tons occurred in the hrst month of the war, and the 
following figures show that her present rate of pro- 
duction is greater than in the corresponding months 


of 1914 : — 

January 


Metric tons 

78,300 

*915 

Metric tons 

79,100 

84,500 

February 


... 80,000 

March ... 

... 

... 107,800 

1 10,500 

April 

May 


... 94,100 * ... 

99,000 


... 95»5«o 

80,800 


(The diminution in May, 1915, was caused by the 
opening of hostilities between Italy and Austria.) I 
have quoted the Austriaif figures (which do not include 
Rungarian production) because in the article by Dr. 
Kestranek, of Vienna, from which they arc taken, 
there is a direct reference to manganese and steel 
production. It is as follows : — “ Die Stahlworke 
Oesterreichs vermochten die voile Ildhe ihrer 
normalen Erzeugung zu errcichcn und zu erhallen, 
trotz der Knappheit mancher fiir die Stahlerzcugung 
notwendige Sloffe. Man lernte rasch niit deni 
Verfugbaren hauszuhalten, fiir das Ersetzbares Ersatz 
zu finden, und alle ini Land<? vorhandenen bisher 
unbeachteten oder nicht voll ausgenutztcn Ililfsquellen 
zu erschlicssen. So wurde Beispielswoisc die fiir die 
Stahlerzeugung heute als unentbehrlich angesehone 
Legierung des Ferromangans, zu deren Erzeugung 
man fast ausschiesslich auf die Verwendung der 
kaukasischen Manganerz<! angewiesen schien, 
sichergestellt durch die okonomischen Verbrauch der 
noch vorhandenen grossen Vornite an fromdlandischen 
Manganerzen und durch Ileranzitdiung der im 
Tnlandc hcfindlichen Ldgersiditen von solchen KrzenJ" 
It is clear from this that the Austrians had accumu- 
lated pre-war stocks of manganese ore, and that they 
h.ave succeeded in utilising their native manganiferous 
or€»s. 


^ To sum up. Unless the evidence I have brought 
forward is untrustworthy — and I see no reason to 
doubt the figures of production, which bear ample 
witness to the setback both to the German and the 
Austrian iron and steel industries caused by the out- 
break of war, which was followed by a remarkable 
recovery in the^ case of Germany (only two -months 
later), and which has been well maintained, and 
indeed improved upon, during the succeeding months 
- then the conclusion appears to me to be fully 
warranted that Germany has succeeded in rendering 
herself independent of external supplies of manganese. 
According to Dr. Schrodter she is, in addition to 
supplying her own needs, exporting steel to her neutral 
neighbours. 


Austria has been aided by her stocks of importe<3 
manganese ore^ but has also been successful in 
utilising her own deposits. 

^ far , from the figures of production showing s 
would certainly have set in by now ii 
ue shortage of manganiferous ore predicted by Dr. 
were correct, they bear witness to a remark- 
vitality- and expansion in German steel 

\r^ ^ acknowledge my great indebtedness 'tc 

r. (j. c. Lloyd, the secretarv of the Iron and Steel 
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Institute, for the help he has given me in obtaining 
the figures of German and Austrian steel production 
that 1 have quoted. H. C. H. Carpenter. 

Royal School of Mines, South Kensington, S.W., 
October 2.?, 

The Government Scheihe for the Organisation and 
Development of Scientific and Industrial Reeearoh. 

The proposal to establish a permanent State-aided 
organisation for the promotion of scientific research, 
with a view to its applications to trade and industry, 
is a mo.sl hopeful sign of the times, and will be wel- 
comed in principle by scientific workers generally. 
But, inasmuch as any such scheme necessarily implies 
a certain amount of State control and direction of 
scientific research, and, ultimately also, of the large 
body of scientific workers who will be brought within 
its ambit, there are certain important matters to be 
considered and settled in principle at the outset, if the 
scheme is to be as fruitful and successful as it ought 
to be. I venture, therefore, in the spirit of a friendly 
critic and well-wisher to the scheme, to submit to 
your readers the following paragraphs embodying 
some of the points which seem to me to need very 
careful consideration, in order that the freedom and 
interests of individual scientific workers shall 1^ 
sufficiently safeguarded and conserved. 

(1) In my opinion what is most needful in this 
country for the development of scientific research in 
relation to industry is a central fund for the subsidis- 
ing of a limited number of important lines of inves- 
tigation, initiated and carried out by scientific workers 
and technologists of repute, who are, or have been, 
sufficiently in touch with practical affairs as to have 
acquired at first-hand a real knowledge of industrial 
conditions and of the economic factors which will 
necessarily come into play in connection with any 
new development. Such proposals might be initiatecl 
cither by individuals so qualified, or by any group or 
association of such individuals, and such persons 
should have a strong (if not a majority) representa- 
tion upon any Advisory Council or Committee ap- 
pointed either to select or recommend suitable subjects 
for investigation, or to advise in connection with the 
prosecution of any investigation so selected. 

(2) The selection of a particular line of research 
should be governed by three considerations mainly : — 

(a) Its importance and practicability as directly 

bearing either upon the development or revival of 
national industries, and particularly of those which, 
although producing essential commodities {e.g, syn- 
thetic dyes or optical glass), have through past neglect 
become localised abroad, or which may conceivably 
be threatened in the near future, or upon questions 
pertaining to the future better utilisation of national 
resources of raw materials (e.g. coal and its by- 
products). » 

(b) The probability of there being a successful issue 
of the investigation within a reasonable time. 

(c) The fact that its inauguration and continuous 
successful prosecution would involve - expenditure 
beyond the financial resources either of an individual 
investigator (even though he may be aided bj^ grants 
frpm the existing research funds of scientific and 
technical societies), or of the institution in, or in 
connection with, which he may be working. 

(3) Broadly speaking, there are three distinct 
classes of investigation which would come within the 
above category, namely : — 

. (a) Investigations with the object of establishing 
I new or more accurate scientific data, or methods, in- 
I volved in the design of industrial appliances or plant, 
or in the daily scientific control and supervision of 
important manufacturing processes. 
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(b) Investigations with the object of effecting some 
modifications in the details of an existing process 
whereby it shall become technically and commercially 
more efficient. 

(c) Investigations with the object of converting a 
scientific discovery (or results ^which may be predicated 
from research in pure science) into a useful scientific 
invention. 

(4) Whilst all the above three classes of research 
are, or should be, essential features in any organised 
scheme for the benefit of trade and industry, the 
third class is undoubtedly, not only the most important 
of all, but also the one which presents the greatest 
executive difficulties in procedure, and unless at the 
outset these difficulties are both clearly recognised 
and equitably met, the complete success of the scheme 
will be seriously jeopardised. 

(5) It ought to be recognised in principle that an 
individual scientific investigator who may seek or 
obtain assistance from the central national research 
fund should be accorded the fullest credit and protec- 
tion for the ideas which he may disclose, as also direct 
personal access (without having to invoke the aid or 
interest of some intermediary person or association) 
to the Advisory Council or Committee (or persons 
representing them) administering the fund. Further- 
more, if the ideas or discoveries disclosed by hirn are 
deemed important and worthy of support, as likely 
to result in a useful invention, not only should the 
further investigation of the matter be entrusted to 
his unhampered direction, but also, in the event of 
such further investigation under his direction ulti- 
mately resulting in a useful invention, his rights and 
interests in the commercial results of such invention 
should be equitably provided for and ensured. 

To the objection which may be made that the 
acceptance by a scientific worker of assistance from 
a public fund for the development of his ideas or 
discoveries implies forfeiture on his part of any 
pecuniary advantage which would otherwise accrue to 
him, it may be replied that a scientific worker ought 
not to be put into a worse position in regard to the 
development of his discoveries, merely because he is 
financially assisted by the State, than he would have 
been had he been financed privately. It is a just and 
necessary principle in the development of inventions, 
no matter whether such development is financed by the 
State or by some private person or syndicate, that 
the inventor qua inventor is as much entitled in equity 
to a reasonable interest in the commercial results of 
his ideas as is the financial power that he may invoke, 
and unless such principle is conceded at the outset 
in connection with the Government scheme, it will 
never attract, or be invoked by, the scientific inventor 
for the development of his ideas. In short, invention 
and discovery, being essentially ‘■individualistic*’ pro- 
ducts, cannot flourish or be fully developed on a 
.•“socialistic" basis; and in every State-aided scheme 
there iurks the socialistic danger. 

(6) If the above principle be conceded, there are 
doubtless formidable difficulties in carrying it out. 
Thus, for instance, it will be necessary to provide 
that the communication of an idea or dis- 
covery of an individual or group of iiidividpa] 
scientific workers to an Advisory Board must 
not merely be confidential, but shall also confer 
the Wme sort of provisional protection which the 
lodging of a provisional specification at the Patent 
Office now confers. In the. second place, should the 
further State-aided • investigation of the matter result 
in a useful invention, not only ought the resources of 
the British Patent Office to be placed freely at the 
disposal of therinventor for the adequate protection 
of his invention, but also steps would have to be taken 
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to ensure the same protection in all important foreign 
countries. For unless thi; were done, foreign p:ianu- 
facturers and countries would reap ^he reward of 
British scientific invention financed by , the British 
taxpayer, without having to pay so much as a single 
halfpenny by way of royalties to the British people, 
and Great Britain would for ever sacrifice g most 
fruitful source of “invisible exports" in the shape 
of “BrUish inventions." 

Moreover, it might easily happen that an idea or 
invention originating in Britain, under a GovWnment 
scheme without due safeguards, might be freely im- 
orted into Germany, and through German sources 
e patented in other countries for the benefit of Ger- 
many; such t|;^ings have happenediin the past under 
the existing patent laws, and .will happen all the more 
in ^ future, if^ the new scheme does not fully protect 
British scientific inventions. There thus lurks in the new 
scheme the serious danger of its proving an instru- 
ment and organisation whereby British brains and 
capital will be exploited largely for the benefit of the 
foreigner, and whilst such danger may perhaps be 
minimised by wise foresight, it is inherent In the 
scheme, and it is difficult to iee how it can be entirely 
eliminated. \ 

(7) The foregoing considerations do not, of course, 
apply to the first of tho three classes of investigations 
cited in section 3 hereof, but unless th^y are frankly 
recognised and fully met at the outset, the utility 
of the scheme in regard to the important third class 
of investigation will be nullified. 

The above suggestions are offered as an individual 
expression of opinion, which is the outcome of the 
writer’s experience in connection with the develop- 
ment of his own inventions, in the hope that the final 
scheme will be so framed and safeguarded, in the 
common interests both of scientific invention and of 
the British public, that it may be of the utmost benefit 
j to all concerned. William A. Bonk. 

! Imperial College of Science and Technology, 

I London, November 2, 


Science in National Affaire. 

WiiiLK the leading article in Nature of October 21 
under the above title must njeet with general approval 
on the part of men of science, there are one or two 
remarks to which I feel it my duty to direct attentioi^ 
in the interest of science at the present time, so far 
as it api^ears to me. 

The “Scheme for the Organisation and Develop 
ment of Scientific and Industrial Research," as issued 
in a White Paper by the Board of Education, should be 
carefully considered by us all. I may say that there 
is very good reason to believe that the gentlemen 
named in the article in Nature, Mr. Arthur Hender- 
son, Sir A. Selby-Bigge, and Dr. H. F. Heath, 
although their chief interests may be in “other fields 
I than those of science," are nevertheless sincerely 
I desirous of improvement in the position of scientific 
^ research in this country. If this is so, it is surely our 
duty, as well as interest, as men of science, to assist 
so far as we possibly can in what iS undoubtedly a new 
opportunity. There is no doiibt that the administra- 
tive chairman. Sir Wm. M’Cormick, will gladly wel- 
come suggestions made with the intention pf helping 
the scheme. - ^ 

I would point out that the Advisory Council, which 
has the control of the way in which money is to be 
spent, consists entirely, with the exception of the chair- 
man above named, of well-known, and honoured men 
of science. It may probably be found necessary to 
place on this Council representatives of. biologicnl 
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science, but this is a detail, anSl^uld be done at a 


later date. 

Whatever may be our views as to a democratic con- 
stitution, it must be remembered that it exists, and 
nothing but obstruction is likely to result from throw- 
ing stones at it. It is to be feared that what feeling 
of opposition to science is present in the democratic 
mind is largely due to the arrogance apt to be shown 
by meii of science. Skill and success in a particular 
branch of* science alone do not warrant the demand 
that their possessor shall be regarded as capable of 
expressing opinions of value on any and all questions 
of public importance. The same may be said, of 
course, of any branch of learning. But it can scarcely 
be held that men of science, as such, have hitherto 
shown an especially great capacity for business or 
administrative ability ; perhaps it may be because 
opportunity has been wanting. 

We mustiialso confess that ignorance of, or want of 
interest in, branch^es of knowledge outside their own 
domain is not exclusively confined to men of a literary 
or legal training. At the same time, it may, T think, 
be reasonably asserted that a wide outlook is more 
common amongst men of science than amongst other 
t^nembersof the community. 

May I suggest that a more conciliatory attitude than 
that tQO often assumed with respect to what seem to 
be well-meant efforts on the part of Government De- 
partments would be more to our interest and for the 
oenefit of the nation? There is, no doubt, a very 
great deal yet to be done in connection with iho posi- 
tion of science in the State. But we may do much 
in assisting those who are inclined to look with favour 
on our desires and demands, although it may be that 
too many of the positions of authority are filled by men 
lacking in appreciation of the meaning and aims of 
science. We have an opportunity of showing our 
value to the nation, and, if we use it well, greater 
duties and responsibilities will follow. 

W. M. Bayuss. 


University College, London, October 23. 


[Wr do not doubt for a moment that the gentlemen 
mentioned by Prof. Bayliss take a sympathetic interest 
in the promotion of scientific research, but this can 
scarcely be regarded as specially enabling them to 
administer a scheme to promote the co-ordination of 
science and industry. What we particularly object to 
is the assumption, made in all Government offices, 
^ that men without scientific knowledge are alone 
capable of controlling scientific departments and com- 
mittees. The executive officers of the Committee and 
Advisory Council on Scientific and Industrial Research 
represent only one illustration of a principle for which 
there is no substantial basis. Prof. Bayliss seems dis- 
posed to concede this principle : we are not. He sug- 
gests that men of science do not possess much business 
or administrative capacity : we do not accept this 
generalisation ; and we hold that they could scarcely 
be less effective and less enterprising than administra- 
tors trained in unscientific schools. No one supposes that 
skill and success in science give authority to opinions 
expressed on other subjects, but neither does work in 
literary and legal fields create ability to deal with the 
practical problems of science and technology. Science 
nas^ too long been content to occupy a subordinate 
position in the national executive ; and the main object 
of our article was to assert its claims to a higher 
place.— Ed. Nature.] 


A New X-Nay TeohniqMO- % 

Tiir remarkablo therapeutic action of radiations with 
a range- of wayo-length from* 3*8x10“® cm. to 
0 99 X io-» cm. Is how generally known and recognised 
NO. 3401* VOL. 96] 


I by the medical profession. Between the limits 
A=x*72Xio“* cm., the shortest wave emitted by a 
Coolidge tube, and A =0*99x10“' cm., the length of 
the waves of gamma rays from radium C, there is a 
gap which has so far defied all attempts at bridging. 

Meanwhile, physico-physiological laboratories have 
their hands full with many problems concerning the 
action of the numerous radiations already available. 
Research work in this direction can only progress 
slowly; far more slowly, in fact, than investigations 
undertaken in perh^s any other branch of jmysics. 
Hut the prospect of final success, and in any case the 
task of alleviating sickness and pain, is so compelling 
that he who attacks this problem in the true spirit 
of science is unconscious of any sacrifice. 

Now the various strong inducements presented to 
the physician by this new method of treatment have 
led to the hasty accumulation of a large number of 
facts and a mass of data which serve at the present 
time as the basis of modern X-ray technique. In the 
absence so far of any wide generalisation emanating 
from laboratory work, this pecessary knowledge has 
been largely acquired by the elementary process of 
trial and error. 

I wish, however, to refer here only to that part of 
the subject which relates to the treatment of deeply- 
seated tumours and to point out that so astonishing, 
both as regards action and inaction, are many of the 
results of treatment by this pleasant and painless 
means that it is very desirable to pursue ihe matter 
as systematically as possible. From the outset, the 
physician has met with the difficulty of administering 
a largo doso of radiation to an internal region of the 
body without endangering the more superficial tissues. 
It has hitherto been usual, therefore, to make com- 
paratively short exposures, taking car© at the same 
time that the intervals between them be not too brief. 
In order to obviate this drawback the method of 
“crossfire” has been largely developed on the Con- 
tinent, the patient being mapped out into several 
definite areas and the exposures made through several 
“ports of entry,” with the rays always pointing 
towards the seat of disease. 

It occurred, however, to the writer some months ago 
that by a suitable means of rotating a single X-ray 
tube and screening off with lead the rays from it, 
except a comparatively small pencil of them, it would 
be possible to bring to bear upon a deeply-seated region 
in the body a far greater amount of radiant energy 
in a given time than existed at the skin surface during 
treatment. Intensity of radiation is defined as the 
energy falling upon one square centimetre of receiving 
surface, and it is clct-ir that if a conical beam of 
X-rays could be sent towards a diseased region so 
that the apex of the cone rested upon the ileoplasm, 
the intensity of radiatioil there would be far greater 
than at the skin surface, where the area traversed 
by the rays is larger, But this would involve a source 
of rays consisting of a beam of large cross-section 
and the ability to concentrate it to a focus, the former 
condition being difficult to obtain and the latter im- 
possible. 

Nevertheless, since time enters into the question in 
the case of therapeutic action it is possible to approxi- 
mate to the above conditions by the simple device of 
attaching the X-ray bulb to the circumference of a 
slowly revolving wheel of about 18 in. diameter, and 
with its axis pointing towards the diseased region. 
The screen is arranged to give a slanting beam that 
makes a convenient angle with the axis of rotation. 
Thus a hollow cone is swept out by the^ revolving 
pencil of rays, and it becomes possible to give a dose 
of radiation to a deeply-seated tumour ten or more 
times as great as that received by the skin. In this 
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way the exposure can therefore be safely made at least 
ten times lonj^er than is usually possible by the 
ordinary method in jjeneral use and willuKit damaging 
the superficial tissues. 

It is to be noticed that the thief advantage of this 
plan lies in the fact that whereas at the apex of the 
cone swept out by the revolving beam the radiation 
is operative during the whole exposure, at the skin 
surface the pencil of rays only impinges upon a small 
area at any monu'nt, always passing slowly on as the 
tube revolves so as to irradiate a large ring, section 
by section, of p(*rhaps one inch in width. 

Some rough experiments already mad<‘ by the writer 
with a crudt* form of tube frame revolved by hand 
have given promising results. In spite of lln' fact that 
the source of radiation in a focus tube is practicnllv 
a point, all rays being therefore divergent and their 
intensity falling off inversely ns the square of the 
distance; in spite, too, of the absorption of some of 
the beam’s energy as it traverses the tissues, it was 
found that the lime-intensity factor could bo made in 
this way considerably larg<T al tbr -.••al of the disease 
than at the skin surface. 

The method is already being givt*n a practical trial 
at the Cancer Hospital. London, and may prove later 
to be applicable also in treatment by radium. 

C* E. S. PiiiTJ.irs. 

Castle House, Shooters Hill, Woolwich, .S.E. 

Australian Photographs. 

Rkaokks of Nature, and especially members of the 
Hritfch Association, may be interested to know that I 
have received to-day (October 25), too late for incor- 
poration in the “Overseas Camera in .Australia,” now 
being distributed to subscribers on behalf of the funds 
of the British Red Cross Society and Order of St. 
John', a remarkably fine series (300 or more) oV photo- 
graphs of features of general and scientific interest 
of New South Wales, presfMited by the Premier of 
this State through Mr. J. fl. Maiden, the director 
of the Botanic Gardens, Sydney, and taken by the 
Government printer. The photographs are of interest 
to botanists, zoologists, foresters, agriculturists, geo- 
logi.sts, miners, and astronomers. I shall bt' glad to 
supply lists or further particulars to anyone interested. 

13 Palmerston Park, Dublin. T. Johnson. 

Explosive Bombs. 

I HAVE been studying the effects of <‘.n plosive bombs 
on windows, and should greatly apprecial<^ any in- 
formation as to the effect of the explosions on the 
diagrams of recording barometers : (a) in the open 
air, (b) in rooms. Alerkd S. K. .Vckkkmann. 

25 Victoria Street, Westminster, 

London, S.W., October 28. 


TRENCH FROST-BITE/^ 

D URINCr the winter campaign of 1914— 15 a 
number of soldiers fighting in the trenches 
in Klanders became disabled from the effects of 
cold and wet on their feet. The condition is to 
be distinguished from true frost-bite, in which 
severe cold causes necro.sis or death of the tissues ; 
but though this may occur, it is infrequent in 
trench frost-bite, the chafacteristic symptoms of 
which are swelling, pain, and disturbance of .sen- 
sation in the part affected. For this reason 
Delepiiie ^ suggests the name “ frigorism ” or 

* “On the Prevention df * Proiit<Rite ’ end other £lfect<t of Cold.” Jouru, 
Roy. Army Med. Corpn^ Mny, 1915. 
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“frigidi.sm” for ^his condition, corresponding 
with '‘froidurc,” used by several French writers. 

Three factors seem to be concerned in the 
causation of trench frost-bite, viz., cold, wet, and 
interference with the circulation in the leg and 
foot by tight puttees and boots. Lorrain-Smith, 
Ritchie, and Dawson 2 have investigated experi- 
mentally the pathology of the condition. The 
microscopic examination of the tissues showed 
that the chief effect of the cold is exerted on the 
blood-vessels, which become dilated and contain 
a certain amount of fibrin deposit, their internal 
endothelial lining becomes swollen, and the 
muscle fibres of the middle coat arc vacuolated. 
The axis-cylinders of the nerves of the part be- 
come swollen and tedematous, and some slight 
changes in the fibres of the voluntary muscles 
may be observed. 

I Dek‘pinc (loc. ciU) has conducted a number of 
‘ experiments on the causation and prevention of 
trench frost-bite. He finds that exposure to cold, 
dry air caused a lowering of temperature of the< 
part, which, however, is slight and not progres- 
sive, blit immersion in a limited amount of cold 
water caused a rapid and considerable, though 
not permanent, lowering of temperature, and, pro- 
vided the bulk of water does not exceed twice that 
of the part immersed, is not detrimental. When, 
however, the amount of water at a temperature 
below that of the skin is unlimited, or if the water 
is limited in amount but contains ice, the lower- 
ing of temperature of the part is rapid, consider- 
able, and progressive, and invariably results in 
local frigorism, and motion of the external water 
accelerates loss of heat by preventing the forma- 
tion of a comparatively warm .surface layer. The 
presence of a thick woollen covering retards loss 
of heat, even when saturated with water, owing 
to the warming of the comparatively still layer 
of water retained within the meshes of the fabric. 
It was found that a very thin layer of moderately 
dry air between the skin and the external cold 
water or ice suffices to reduce the loss of heat to 
an extent which is compensated by the heat^^ 
brought to the part by the circulating blood. Such 
an air layer over the part can be .secured by the 
use of a thin waterproof covering in combination 
with a woollen covering. 

After many trials, Dr. Del^pine has succeeded 
in preparing very thin and soft oil-silk, which can 
be made into absolutely waterproof bags for 
covering any part of the body by means of apposi- 
tion seams. They are light, inexpensive, and 
wear well, should be worn over an inner woollen 
sock, and be protected by an outside sock. With 
such a combination it is possible for the men to 
use the boots they have at present, provided they 
are two sizes .larger than ordinarily worn. The 
oil-silk bags should extend up to the knee, and 
could probably be made for less than 35. a pair. 
The importance of having nothing tight rpund 
the is obvious — the circulation in the part 
should be as free as possible, .so that the cir- 
culating blood may maintain the warmth of the 
limb. R. T. Hewlett. 

Lane$i, Seftember 11, 1911, p. 595. 
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BRITISH BIRD tOOKS. 

(i) 'T^WKLVE chapters on birds by the Hon. 

A Mrs. Murray, which have for the most 
part already appeared in various magazines and 
journals, are now reprinted, and, under the title 
of “A Birdlover’s Year,” made to synchronise 


ing to brood her eggs, an excellent one of a 
common sandpiper on her nest, and another 
showing that shy and elusive bird, the grass- 
hopper warbler, going on to hers. This must 
have been difficult to get, and the photographer 
is to be^congratulated. The two last are here 
reproduced by permission of the 
publishers. 

(2) Mr. Thorburn\s beautiful 
bird-studies are so well known 
and greatly admired that the an- 
nouncement of a new work on 
British birds by him, to be illus- 
trated with coloured figures, was 
received with considerable in- 
terest and expectation by all 
those of the public vjho concern 
themselves with our native avi- 
fauna. Probably it was felt by 
many people that if an excuse 
could be put forward for the issue 
of yet another work on the sub- 
ject, that excu.se might well be 
found in the Thorburn illustra- 
tions. The first volume of the 
btA)k is now in our hands, and 
we can see how far our anticipa- 
tions have been fulfilled. We do 
not think that any disappoint- 
ment will be expressed (but 
rather the contrary), although 
it is probable that the original 
.studies were even more beauti- 
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Sandpiper on its nest. Fruai “ A Birdlover's Year.” 


with the month of the year, 
although in .some cases the 
subjects dealt with have no- 
thing in particular to do with 
the month under the name of 
which we find them. 

In January winter birds are 
discussed appropriately i n 
.some half-dozen pages. In 
February we as naturally con- 
sider the song thrush and its 
travels, chiefly in the light of 
Mr. W. Eagle . Clarke’s 
“Studies in Bird Migration.” 

April .suggests the return of 
the birds, and May the birds 
as iHiilders. ITiere are pleas- 
ant summer sketches of a 
“Yellow-Hammer Lane” and 
bird-life of the hills ; and 
autumnal ones bn October 
bird-life and birds as travel- 
lers. The rc.st deal with ocean 
wanderers, Taystde summer 
visitors, gulls and terns, and 
hawks and falcons. The Rev. 

H, N. Bonar contributes thir- 
teen pleasing photographs of bird-life, among | 
which we may especis^ notice a lapwing prepar- 



ful than the plates now before us. For the 
latter are apparently produced by some form of 
the three-colour process; and it is unfortunate 
that in this process one of the colours sometimes 
obtains undue prominence, and produces shades 
which were not intended to appear, and doubtless 
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did not appear in the original drawing. But 
these slight and unavoidable lapses are in this 
case so few and so little noticeable that they do 
not detract in any appreciable degree from tl^ 
beauty and accuracy of this charming series of 
pictures of our birds. # 

A characteristic of this work is that it aims at 
including every species of bird which has occurred 
in these islands. Other earlier works have done 
the same. But accidental wanderers, “new to 
the British list,” occur here from time to time so 
frequently that a book soon gets out of date in 
this respect. Indeed, these additions to the 
British list have poured in at such an astonishing 
rate of late years, especially from one district in 
England, that Mr. Thorburn has had the oppor- 
tunity of figuring, for the first time, as British, 
quite a lar^e number of birds which have, many 
of them unexpectedly, appeared on our list. To 
have not merely a figure, but a beautiful coloured 
figure of all these will be most acceptable, especi- 
ally to those who attach any great importance to 
these recent additions or many of tjiem. At all 
events, we are all glad to know what they look 
like without referring to books perhaps not very 
accessible. Among tho.se birds now painted for 
the first time as British we may mention the 
dusky thrush, black and pied wheatears, thrush 
nightingale, subalpine and Sardinian warblers, 
masked shrike, and collared flycatcher; and there 
are a good many others also. A number of birds 
are figured on each plate, and this, giving as it 
docs an opportunity of comparing at a glance two 
or more nearly allied species, will be a great 
advantage to the beginner in ornithology and to 
those not far advanced in the study of British 
birds. And it is to the.se, we suppose, that the 
book will chiefly appeal, although there will be 
many past-masters in the art who will not be able 
to re.sist the desire to possess such a beautiful 
memorial of their favourites. 

Some appropriate plants, flowers, and branches, 
introduced and skilfully blended in the plates, are 
instructive as to birds* habits, and greatly add 
to their beauty and effect. We may mention, 
for instance, the gorse blos.som about the Dartford 
warbler and the stonechat, the rosemary on which 
the rufdus warbler is perched, and the gentian 
by the side of the Alpine accentor ; while a yellow 
crocus near the cock blackbird matches his orange 
bill. Most of the birds were drawn from life, and 
a^e the result of many years of studies of birds 
from the life with this object in view. To this 
we owe the remarkable success the author has 
had in catching the characteristic attitudes of the 
birds depicted. When it was not possible to 
obtain living birds for the drawings, the author 
has filled up the gaps from the best preserved 
specimens he could procure. Of the letterpress 
in this work it is not necessary to sav much, be- 
cause, as the author points out, being more 
familiar with the brush than with the pen, it was 
his first intention that the book should be simply 
a sketch-book of British birds pracfrcally without 
letterpress. Buf as the work proceeded he was 
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induced to write a short description of the various 
species. Tims we have a condensed account of 
the distribution, nest and eggs, food,' song^ .and 
general habits of each species. This letterpress 
is admittedly and of necessity largely a compila- 
tion, but the author has inserted, in addition to 
«what has already appeared in print, such notes as 
he has been able to add from his own and his 
friends’ observations. 

So far as we can see from the present volume, 
the author may be congratulated on having pro-, 
duced the most accurate series of coloured figures 
of British birds (as such), as well as quite the most 
beautiful book on the subject, which has yet ap- 
peared. The publishers are also to be congratu- 
lated on the form in which it is issued. It is 
beautifully printed on really good paper, and the 
plain red linen-cloth cover with a gold line is just 
what we should desire. O. V. A. 

SIR ANDREW NOBLE, BT., F.R.S. , 

CIR ANDREW NOBLE, the chairman and^ 
managing director of Sir W. G. Armstrong, 
Whitworth and Co., died on October 22 at his 
residence in Argyllshire. He was a great man 
of business, but what was more important to his 
country, a great scientific artilleryman. The 
story of his scientific work is, in fact, the his- 
tory of the development of artillery in all its 
branches from the time of the Crimean War to 
the pre.sent date. 

When Noble entered the Royal Artillery in 
1849, after passing through the Edinburgh 
Academy and the Royal Military Academy, Wool- 
wich, line-of-battle ships were all sailing vessels; 
the heaviest gun weighed 95 cwt., and fired a 
projectile of 68 lb. ; rifled guns did not exist, and 
little or nothing was known of the principles of 
internal ballistics. This state of affairs was the 
opportunity for a clever, energetic officer with 
distinct scientific ability, and Noble was not long 
in forcing his way to the front. After serving 
for a short time with Sir Edward Sabine on the^ 
magnetic survey at the Cape, he became, in 1857, 
secretary of the Royal ArtiUery Institution, and 
wrote his first important paper, *'On the Applica- 
tion of the Theory of Probabilities to Artillery 
Practice.” He had in the meantime been ap- 
pointed secretary to the Committee on Rifled 
Cannon, and it ^camc necessary to ascertain the 
relative precision of fire of the various guns which 
came before the Committee, for report. This he 
accomplished by calculating for each gun the area 
within which it was an even cliance that any one 
shot would strike. He introduced the phrase 
“probable rectangle,” which has been one of the 
commonplaces • of artillery*^ science ever since. 
The method adopted was naturally that of “least 
squares,” but in applying this celebrated theory 
he showed .much scientific intuition. He .cal- 
culated separately the probable errors in range 
and deflection, and thence ^ieduced the dimensions 
of the rectangle. * 

In 1859 Noble became secretary of the Com- 



NATURE 


265 


November 4, 1915] 


. mittee on Plates and Guns, received the appoint- 
ment of Assistant Inspector of Artillery, and 
entered <the proof department of Woolwich 
Arsenal. Almost immediately after this he was 
made an associate member of the Ordnance Select 
Committee and a member of the Committee on 
Explosives. He was thus in closest touch with 
the burning questions that presented themselves 
for solution on the introduction of rifled guns. 
At this time (i860) the Government might possibly 
have secured his services for a further consider- 
able period if they had promptly offered him a 
position suited to his growing reputation as a 
gunner of original ideas and untiring energy; 
but the Government acted too late, and a good 
offer found that he had already bound himself by 
contract to enter the Elswick firm as the director 
of its ordnance department. He, however, was 
retained on several Government committees, upon 
which his presence was invaluable, as he had the 
means at Elswick of carrying out many special 
researches, the results of which he freely placed 
at the disposal of the Government. 

Noble’s first important work in exterior ballistics 
appears to have been his experiments with the 
electro-ballistic apparatus of Navex, which had the 
object of making a close determination of initial 
velocity. He ascertained the causes which affect the 
velocity both with smooth-bore and rifled guns, and 
in particular he showed that with reduced powder 
charges the air-space in the powder chamber had 
a notable effect. He also discussed at length the 
law of dependence of the resistance of the air 
upon velocity in connection with previous re- 
searches of Probert, St. Robert, Mayevski, and 
Didion. The next paper, ** On the Ratio between 
the Forces tending to produce Translation and 
Rotation in the Bores of Rifled Guns,” was of 
. much importance at the lime it was written. 
Rifled guns were getting bigger every day, and 
there was much difference of opinion as to the 
best method of rifling and, in particular, as to the 
relative merits of uniform and increasing twist. 
He showed that with the uniform twist the force 
required to give rotation was only a small frac- 
tion of that required to give translation, and that 
in all cases the increment of gaseous pressure due 
to rifling was insignificant. With regard to the 
increasing twist (parabolic system of rifling) he 
also made a thorough mathematical investigation, 
and found again that the pressure on the studs 
due to rifling Is only about 2J per cent, of the 
pressure required to give translation; also that 
the substitution of parabolic for uniform rifling 
reduces, by about one-half the maximum pressure 
on the studs; and that the increment of gaseous 
pressure due to rifling, tending to burst the gun, 
IS exceedingly small and less than that which 
obtains when the rifling is uniform. 

His researches in interior ballistics properly so 
called commenced when he first went to Elswick, 

» but the first publication appears to have been in 
f Roy.' Instr^for 1871, “On the Tension 

of Fired ^ Gunpowder.” Previous investigators, 
00 la Hire, ; Robins, Count Rumford, Cavalli, 

NO. 2401, VOL. 96] 


Neumann, Mayevski, Rodman, had obtained results 
for the pressure exerted by gunpowder fired in a 
closed vessel varying from 1000 to xoo,ooo atmo- 
spheres. Bunsen and Schischkoff later found 
4374 atmospheres, about 29 tons on the square 
inch, for the pressure which the gases may ap- 
proximate to but can never reach. Commencing 
in the year 1861, Noble, in conjunction with Sir 
W. Armstrong, carried out a large number of 
experiments, employing a chronoscope specially 
invented by himself. This beautiful instrument 
was able to measure a millionth of a second of 
time with ease. It was used in conjunction with 
a series of crusher gauges in determining the pres- 
sures exerted by the powder gases at various 
places along the bore extending from the powder 
chamber to the muzzle. The results were of first- 
rate importance. It was shown that the maxi- 
mum pressure of fired ordinary gunpowder of unit 
density is not much above 40 tons to the square 
inch, but that in large guns, owing to the violent 
oscillations produced by the ignition of a large 
mass of powder, the pressure is liable to be locally 
exalted to an extent w'hich endangers the endur- 
ance of the gun while detracting from the useful 
effect. It was atso found that the intensity of this 
wave action is directly influenced by the position 
of the vent or firing point, and that it is desirable 
to have as short a powder cartridge as possible. 

Noble’s remaining researches in gunnery, ex- 
tending over nearly fifty years, may be for the 
most part summed up under the title “ Researches 
on Explosives.” In these he was for many years 
associated with Sir Frederick Abel and Sir James 
Dewar. The objects in view were to ascertain 
the products of combustion of powders fired in 
circumstances similar to those which exist in 
guns — to ascertain the pressure exerted by the 
products of combustion at the moment of explo- 
sion and the law of its variation with the gravi- 
metric density; to find the influence of the size 
of grain; to find the effect upon the products of 
a change in the pressure under which firing takes 
place; to measure the volume of the permanent 
gases liberated; to compare the explosion in a 
closed chamber with that in the powder chamber 
of a gun ; to find the heat generated ; and, finally, 
the work which the explosive is capable of per- 
forming on a projectile in the bore of a gun. That 
fhis lengthy programme was successfully carried 
out was largely due to Noble’s extraordinary 
ability and energy. The results obtained were of 
the utmost importance to the manufacture of gunS 
of all calibres. When fired in a clbsed space the 
temperature of the explosion of gunpowder was 
found to be 2200® C. The total work of gun- 
powder when indefinitely expanded was found to 
be 332,000 grm.-metres per gramme of powder, or 
486 foot-tons per lb. of powder. 

It is impossible in this short notice to say 
more upon these results, which are fully set forth 
in communications printed in the Transactions of/^ 
the RoyallfSociety between the years 1875 and"^ 
i' 879. experiments were repeated as gun- 

powder gradually altered in physical characters. 
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and ultimately, when the cordite explosives were 
under consideration, a new set of experiments 
pointed out the modifications in gun construction 
that were necessary. It may safely be said that 
Noble threw light upon every question of internal 
ballistics. No doubt at Elswick he had very great 
facilities, but these would have been of no avail 
if he had not supplied practical knowledge and 
scientific insight, and supported these by his 
vigorous mind and untiring energy. It has been 
said that when a problem has been correctly 
stated, much has been already done towards its 
solution. When internal ballistics was in a state 
of chaos. Noble was able to extract the real ques- 
tions from much that was irrelevant, and to give 
them a scientific statement. The result of his 
work has been that the splendid guns which we 
possess in the Navy and Army arc at least as 
good as any in the world. It is certain that no 
history of gunnery will be complete which does 
not devote much space to a description of his 
pioneer work. That work was recognised on two 
occasions by the Royal Society ; in 1870, when 
he was elected to the l^'eUowship, and in 1880, 
when he was awarded a Roval Medal. 

P. A. M. 


DR. R. ASSHKTON, h\R.S. 

B ritish zoology, which recently sustained a 
severe loss b^y the death of Prof. Minchin, 
has received a second blow by the unexpected 
death of Dr. R. Assheton, which occurred at his 
residence. Riverside, Grantchester, near Cam- 
bridge, on October 24. 

Dr. Assheton was born at Downham Hall in 
Lancashire in 1863, and Ijelonged to an old Lan- 
ca.shire family. He was educated at Eton and 
afterwards entered Trinity College, Cambridge, 
where he came under the influence of the new 
school of embryology founded by Foster and 
Balfour and ably carried on by .Sedgwick. He 
read for the Natural Sciences 'JVipos, in which he 
took first-class honours when he graduated in 
1886. Thereafter he devoted himself to research 
in embryology, and was not long in making a 
name for ‘hirnsclf. In 1889 he was appointed 
lecturer in zoology under l^rof. Milnes Marshall 
• in Victoria University, Manchester, and he held 
thk post until Prof. Marshall’s death in 1893. 
In 1901 he was appointed lecturer in biology to 
the medical school in Guy’s Hospital, and took 
up his residence in Granlchcslcr ; he resigned 
this office in 1914 in order to give his whole 
time to teaching and research in Cambridge, where 
he 'was appointed lecturer in animal embryology. 
In the same year he received the well-merited 
honour of election into the Royal Society. 

Assheton ’s earlier work was concerned with the 
difficult subject of mammalian embryology, and 
especially with the earlier stages of development 
and the beginnings of the placenta. He under- 
took a costly series of investigations into the 
early development qf the sheep, and arrived at a 
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novel view of the origin of the wall of the blasto- 
derm vesicle from which the foetal part of the 
placenta is principally derived. This he considered 
j to be cndodermic, not, as had always previously 
I been believed, ectodermic. We think that this 
view is not adequately supported by the evidence 
which he adduced, and that it will scarcely sur- 
vive. But Assheton did not by any means confine 
I himself to mammalian embryology. The early 
stages of development of the frog, and the 
development of the curious Egyptian fi.sh, Gym- 
narchns niloticiiSf also became the subjects of his 
resea n'hcs. 

From the very beginning of his work there 
was one feature by which Assheton was dis- 
tinguished froiii most of his contemporaries. He 
was not content either with the simple description 
of developmental processes or with the search 
lor their phylogenetic significance. In every 
case he endeavoured to analyse these processes 
into the differential rates of growth which under- 
lay them, and then to find reasons for the differ- 
ential rates of growth in differences of nutrition. 
He was, in a word, the first experimental embry- 
ologist in England. He succeeded in opening 
the hen’s egg and keeping it still alive and de- 
veloping for some days, and in this way he was 
able to watch the development of one and the 
same embryo, and by suitable tests to measure 
its growth. At a time when many embryologists 
were inclined to accept the view of His, that the 
nervous and skeletal axes of vertebrates were 
built up by the gradual concrescence of two lips 
bordering an elongated slit, Assheton was able 
to show that this view was an entire misinter- 
pretation of the events, and to propound a solu- 
tion which substituted for the alleged concres- 
cence a growth in length of the embryo which 
he called deuicrofrenesis. All subsequent careful 
work has supported Assheton ’s view. Finally, 
in a paper entitled “The Cieometrical Relation of 
the Nuclei in an Invaginating Gastrula (Amphi- 
oxus), considered in connection with cell-rhythm 
and Driesch’s conception of entelechy,” he 
measured swords with the “entelechy ” of Driesch, 
and in substituting for that mystical factor a 
simple force which may well be of chemical or 
physical nature. At the time of his death Dr. 
Assheton was engaged in the preparation of a 
tcxt-bcx)k of the embryology of mammalia. If 
this work was at all near completion it is to be 
hoped that it may be published, as otherwise a 
most valuable compilation of facts and a store- 
house of illuminating ideas would be lost to 
science. 

Dr. Assheton married a daughter of Sir Thoma.s 
Bazley, Bart., and is survived by his widow, one 
son, and two daughters. His son is serving as 
an officer in the ist Cambridgeshire Regiment. He 
had a most charming personality which attracted 
all who knew him, and his loss will be deeply 
regretted by a wide circle of colleagues and 
friends. 


E. W. M. 
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NOTES. 

We nqlice with d(H::p rejjirct the announcement of 
the death, on November i, at sixty-seven years of age, 
of Sir Arthur Rucker, F.R.S., principal of the Univer- 
sity of London from 1901 to 1908, and previously pro- 
fessor of physics at the Royal College of Science, 
South Kensingjon. 

'I'liE death is announced, on Oclober 30, in his 
eighty-fourth year, of Lord Welby, president of the 
Royal Statistical Society, and for many years per- 
manent secretary to the Treasury. 

The ninetieth illustrated Christmas cours<' of juvenile 
lectures, founded at the Royal Institution in 1826 by 
Michael Faraday, will bo delivered this year by Prof. 
H. H. Turner, his title being “Wireless Mcss.ages from 
the Stars.” 

The director Qf the Meteorological OHicc reports that 
information has been received from the Seismological 
Observatory at Eskdalemuir, Scotland, of the record 
of a large earthquake which occurred at 7 a.m. on 
November i, in or near Japan. 

We learn from the Times th.at the Nobel Prize for 
Medicine for 1914, of the value of about 8000Z., has 
been awarded to Dr. Robert Barany, professor of 
otology in the University of Vienna, for his work on 
the physiology .and pathology of the vestibule of the 
ear. The prize for medicine for 1915 is res<*rvcd until 
next year. 

Prof. Kamkrlingii Onnks announces in the Nieuwe 
Rotterdamschc Courant that he has r<*ceived news 
from Vienna of the death of Prof. F. Hasenohrl, pro- 
fessor of physics in the University of Vienn.a, who was 
killed in action on the Italian front. The deceased, 
who wa,s a pupil of Boltzmann, began in iSqq an in- 
\'estigation on the dielectric constants of liquefied 
gases, in the cryogenic laboratory at Leyden, Having 
returned to Vienna, he became privat-dozent, and later 
succeeded Boltzmann, whose collected p.apers he edited 
with much care. Earlier in the war in (xalicia. Prof. 
Hasenohrl had been wounded in the shoulder, but 
after a complete recovery he again w’ent to the front, 
whero his lamented death occurred. 

The Naval Consultation Board appointed by national 
scientific and engineering societies at the request of 
the secretary of the U.S. Navy, has approved a plan 
for the establishment of a research and cxperiment.al 
laboratory for the Navy. It is recommended that the 
laboratory should be situated on tide water of sufficient 
depth to jKjrmit a “Dreadnought” to come to the 
dock. It should also be of complete equipment, to 
en.ablc working models to be made and tested to 
destruction. The Board suggests that the investment 
for grounds, buildings, and equipment should total 
approximately i,ooo,oool . } and the annual working 
expenses should be between 500,000!. and 600,000!. 

A NOTE in Engineering for October 29 gives some 
particulars of the new monitors. Without accepting 
as technically accurate the somewhat picturesque details 
publish^ in official accounts, it may be assumed that 
the Admiralty^esigners have succeeded in producing 
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[Vessels with the heaviest of guns which are practically 
immune from torpedo attack. Some mount 14-in. guns 
in a central turret, others have one 9-2 in. bow and one 
6-in. stern guns, and others, again, two 6-in. guns. 
The 14-in. guns fire projectiles of J ton weight, and 
tile range is 15 miles. Our 6-in. gun “ throws loo lb. 
of high explosive 12 miles without overreaching itself,” 
The vessels are not of great speed— this is not required. 
Only six months elapsed from the time that the demand 
for their design was made until they fired their first 
shot. It is a great credit to all concerned, notably to 
the workmen in the shipyards, that this need was so 
j promptly mot. 

I The Mottling Post of November 2 publishes the 
following mess.ige from its Paris correspondent re- 
ferring to the clos<* relations now possible between 
science and the French Army : — By becoming Minister 
j of Public Instruction and Inventions Affecting National 
I Defence in the new French Cabinet, M. Painlev^ will, 
it is hoped, be able to place the inventive skill of the 
nation more directly at the disposal of the Ministry of 
War. He has served for a considerable period as 
President of the Inventions Committee, and during 
his tenure of thaJL office it became evident to him that 
every effort ought to bo made to organise scientific 
skill and to co-ordinate effort. In his new capacity 
he becomes the sole intermedi.'iry between the world 
of science and the Army. Under the system now 
established one of the ways in which the Ministry will 
bo useful to the country is that it enables the Anny 
whenever the need arises to appeal directly to men of 
science tor the solution of any scientific problem. 

The name of Dr. Philippe Halt, whose death, at the 
age of seventy-five, we regret to announce, will be 
more familiar to the astronomers of the last genera- 
tion than to those of the present. In the middle of the 
last century, when Government expeditions for scien- 
tific purpow s w(*re frequent, M. Hatt rendered good 
service. Ho organised and took part in the French Ex- 
pedition to Wha Tonne, in the Malay Peninsula, where 
the eclipse of 1S68 was successfully observed by Rayot, 
Tisscrand, and others. 1874 found him on the bJeak^ 
inhospitablo rock known as Campbell Island, to 
observe the transit of Venus. With Andrd he wont to 
I the Rocky Mountains for the observation *of the solar 
eclipse of 1878, and four years later he had a prominent 
place in the b^rench Expedition to Chubut to observe^ 
the second transmit of Venus. Less sensational, but 
equally meritorious, work M. Hatt achieved in the 
course of his professional career as a hydrographic 
J engineer. So far back as 1866 he was entrusted with 
j the task of making a new survey of the coast of 
Cambodia, and the lower course of the River Saigon. 
At the time of the French annexation of the country 
he explored the Gulf of Siam, and demonstrated the 
I value of Gahn-Ray Bay as the site of a commercial 
port. Later he devoted himself to hydrographic work 
on the French coast, to the triangulation of Corsica, 
and the observation of tidal phenomena, concerning 
which he produced some valuable memoirs. He was 
elected in 1897 a member of the French Academy of 
Sciences, in the section of geography and navigation, 
in succession to M. Antpine d’Abbadie. 
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It is claimed that a Swedish engineer, M. Wulff» The committee which was constituted last year to 


Normelli, has invented an ammonium nitrate explosive, 
Normellite, which has a bursting effect 25 per cent, 
better than that of any other explosive. It is claimed 
also to be safer than most explosives, being very in* 
sensitive to shock. This latter is characteristic of 
ammonium nitrate explosives, which require a power* 
ful detonator, and frequently a priming of the loose 
explosive. Since Favier took out his patents in 
1884-85 for an ammonium nitrate powder containing 
naphthalene, paraffin, and resin, very many explosives 
of this class have been introduced. The hygroscopic 
nature of the salt necessitates enclosing the explosive 
in some waterproof envelope. On account of the low 
temperature on firing and the production of little or no 
flame-producing gases, this class of explosives is par- 
ticularly favoured for use in fiery coal mines. With 
the nitrate all kinds of combustible materials are em- 
ployed, such as di- and tri-nitrotoluene, dinitro- 
naphthalene, charcoal, etc. Other nitrates are fre- 
quently substituted for a portion of the ammonium 
nitrate. Roth in 1900 took out patents for the use of 
aluminium powder in such explosives, the idea being to 
utilise the high temperature attained by the oxidation 
of this metal, and thus greatly increase the power. 
Ammonal is such a mixture, containing, in addition 
to the nitrate and aluminium, trinitrotoluene and char- 
coal. It has been claimed that ammonal is a very 
powerful explosive, and is more effective than 
a similar weight of cast picric acid (lyddite) 
in breaking up a shell. It is therefore not improbable 
that Normellite is an explosive of similar type to 
ammonal. 

The council of the Chemical Society has sent to 
every fellow a letter directing attention to the Govern- 
ment scheme for the organisation and development of 
scientific and industrial research. In accordance with 
this scheme, a Committee of the Privy Council has 
been appointed, and also an .\dvisory Council of 
scientific men whose primary functions are to advise 
the Committee of Council on— (i) proposals for insti- 
tuting specific researches; (ii) proposals for establish- 
ing or developing special institutions or departments 
of existing institutions for the scientific study of 
problems a*ffecting particular industries and trades; 
(iii) the establishment and award of research student- 
^ ships and fellowships. The council of the Chemical 
Society considers it to be the urgent duty of every 
fellow to render all assistance possible to the Advisory ■ 
Council by suggesting suitable subjects for research. • 
.\s pointed out in the White Paper, the results of all 
researches financed by public funds will be made | 
available under proper^ conditions for the public advan- 
tage, and the council feels assured that every fellow | 
will place patriotic duty before private gain at such a 
time. Suggestions for purely scientific researches | 
will be appreciated, but those having a direct bearing 
on chemical industry and its promotion will naturally 
receive a preference. Suggestions should be sent to 
the council of the Chemical Society, Burlington House, 
W. ; those suggestions which are considered suitable 
to receive the financial aid indicated by the scheme 
will be forwarded to the Ad^ory- Council. 
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promote testimonials to Profs. Perry and Harrison on 
their retirement from the staff of the Imperial College 
(Royal College of Science) has now completed its 
labours. We arc informed that in each case there w^as 
a gratifying response to the appeal to former students 
and colleagues for subscriptions, and that the com- 
mittee has thereby been enabled to carry out its 
purposes completely. The testimonial to Prof. Harri- 
son, who had been associated with the department of 
mathematics and mechanics during thirty-two years, 
has taken the form of. an illuminated address, accom- 
panied by valuable personal gifts. In the case of 
Prof. Perry, former students of the Finsbury Tech- 
nical College desiredxto be associated with the testi- 
monial, in recognition of his valuable services to that 
institution prior to his joining the staff of the Royal 
College of Science in 1896., The governing body of tho 
Imperial College having readily consented to act as 
trustees, the aim of the committee was to establish a 
permanent memorial of Prof. Perry’s work in the form 
of a medal or prize to be awarded annually at each 
of the two institutions. In view of Prof. Perry's 
desire that the testimonial should not include a i)er- 
sonal gift, the whole of the subscriptioiis became 
available for the founding and endowment of medals. 
Dios have been prepared from designs by Mr. Charles 
Wheeler, of the Royal College of Art, and these, 
together with a stock of medals, and a certificate for 
4J per cent. War Loan Stock, have recently been 
placed in the custody of the Imperial College. k 
silver medal will be awarded annually to a student of 
the Imperial College for distinction in mathematics 
and mechanics, and at the Finsbury College a similar 
award will be made for distinction in mathematics 
and engineering. The governing body has expressed 
its high appreciation of the committee’s decision in 
associating the Perry medal, and the administration 
of the fund, with the Imperial College, and has stated 
that the gift is regarded as a fitting testimony to the 
inspiring personality of one who took such a pro- 
minent part, both in the Royal College of Science and 
in the Imperial College, in the teaching of mathe- 
matics and mechanics. Prof, Perry has also expressed 
his gratitude for the honour which has been conferred 
upon him by the subscribers, and by the Imperial 
College. The obverse of the medal is a striking por- 
trait, and a plaster copy of the original large model 
has been presented to Prof. Perry. 

The report of the Government Museum at Madras 
for 19 14-15 is a record of steady progress. The pre 
historic collections of Mr. R. Bruce Fodte have been 
rearranged, and the Hindu, Buddhist, and Jain 
sculptures, which include an important collectioa from 
the Amaravati Stupa, have been classified. Consider* 
able stores of Roman coins which are being discovered 
year by year, including those of the Emperors Nero, 
Trajan, and the Empress Faustina, illustrate the 
important* trade intercourse between Rome ,and 
southern India in the early j>eriod after the Christian 
era. 

The Museum Journal the University of Phila- 
delphia for March, 1915, but only receftt^ received, is 
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almost entirely devoted to an account of the expedition 
under Dr. Farabee, which has now been nearly two 
years in 'the field. His first journey had for its object 
the exploration of the boundaries of Venezuela tind 
Brazil. He then visited the Macusi tribe in southern 
British Guiana, a most perilous undertaking. He next 
started for the upper waters of the Amazon and con- 
ducted archaedibgical investigations on the island of 
Marajo, near the mouth of the river. From there he 
again proceeded to the Upper Amazon. Large ethno- 
logical collections have been made, but these cannot 
be fully examined until the expedition returns to the 
United States. Meanwhile this preliminary report, 
illustrated by a fine collection of photographs, is of 
much interest. 

His Honour Judge J. S. Udal contributes to the 
September issue of Folk-lore an interesting account 
of the practices connected with what is known as the 
Obeah cult in the West Indies. These include the 
worship of the criboe, a large bl.ack, non-venomous 
serpent, .and some ghastly rites of human sacrifice. 
It has been asserted by some writers that these prac- 
tices have now ceased, but Mr. Udal has ix^llected a 
large mass of evidence from law proceedings and 
other authoritative sources to prove that this is not 
the case. He ends by expressing the hope that “now 
that the consciences of the public of our West Indian 
colonics and of the Horne Government havti begun to 
realise to what terrible lengths any indulgence 
towards or weakening in the repressive enactments 
against this widespread plague of Obeah may lead, 
that we shall see the rapid disappearance of any 
objectionable features in its cult, leaving only, it may 
be, a harmless residuum that may still afford some 
interest to the student and lover of folk-lore.” 

The Psychological Review (vol. xxii.. No. 4) con- 
tains an interesting summary of an “Experimental 
Investigation of the Subconscious,** by Miss L. J. 
Martin. In view of the great interest now being 
shown in the treatment of mental diseases by psycho- 
logical means, any method which enables the physician 
to penetrate below the threshold of consciousness is at 
least worthy of consideration. The Freudian tech- 
nique of psycho-analysis requires a long training, and 
even so, is open* to various objections. Hypnotic 
methods are not always possible or suitable. Miss 
Martin claims that the “image** method has certain 
definite advantages over the methods usually adopted 
for tapping the subconscious. 

An article on “Variability in Performance during 
Brief Periods of Work,** which appears in the Psycho- 
logical Review (vol. xxii.. No. 5), has some bearing 
on a problem of great moment at the present time. 
Investigations into the conditions of, and remedies 
for, industrial fatigue are now occupying the attention 
of- a committee of the British Association, and any 
contribution to the processes involved in work of any 
nature may be significant. This paper shows that an 
individual, varies in the success of his performance of 
■ given tasks even though these last but one minute. 
The authors, as a result of' their experiments, think 
it probable t^iat mental fatigue is not as rare as is 
sometimes supposed, but that the repair process is so 
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rapid, compared with muscle repair, that, as work is 
usually done, the loss may be compensated for during 
brief intervals of relaxation. 

Those responsible for the care of museums will 
welcome the “General Guide to the Collections in 
the Manchester Museum,** which has just been pub- 
lished by Messrs. Longmans, Green and Co. at the 
modest price of 3d. It is a model of what such guides 
should be, and is admirably illustrated. Perhaps its 
most interesting section is that on Egyptology, which 
contains a tabular statement of the various periods of 
Egyptian history from the pre-dynastic to the Roman, 
with the dates of each according to Petrie and 
Breasted. 

Dr. j. M. Dewar, in the Zoologist for October, 
continues his notes on “The Relation of the Oyster- 
catcher to its Natural Environment,** discussing, in 
this section, the summer environment. Though, 
during most of the year, a dweller by the seashore, 
this species shows a marked preference for an inland 
breeding-place. The area chosen by Dr. Dewar for 
his observation station is typical of its kind, and his 
notes should be carefully read in comparison with the 
accounts which have been given of the reproductive 
period of individfuals which, perhaps for lack of suit- 
able inland stations, establish their nurseries by the 
seashore. This number also contains same interest- 
ing notes by Mr. G. T. Rope on the vagaries of 
choice displayed by cats in the matter of diet, citing 
numerous instances where earthworms, fungi, raw 
potatoes, baked pears, tomatoes, cucumbers, and 
marrow-seeds were preferred to a meat diet. 

A VALUABLE summary on the ** Status, Plumages, 
and Habits of the Wren of St. Hilda,** by Mr. W. 
Eagle Clarke, appears in the Scottish Naturalist for 
October. The St. Hilda wren is one of the most 
interesting of the fivc-and-twenty endemic species 
now recognised by the British Ornithologists’ Union, 
and though made known more than thirty years ago, 
this is the best account yet given of its habits, 
plumages, and relation to environment. In the same 
issue Mr. William Taylor records the “History of 
the Triassic Reptile Scleromochlus tayloriJ** Dr. A. 
Smith Woodward, it may be remembered, some years 
ago expressed the opinion that this very ^fragmentary 
fossil should be regarded as a diminutive bipedal 
dinosaur, with a jerboa-like mode of locomotion.^ 
Baron von Huene now comes to the conclusion that 
it was not a crawling, walking, or jumping animal, 
but that its short, spreading hands and long feet show 
it to be well suited for climbing trees, and that it 
may have possessed some kind of fiying membrane, 
recalling the bat in this respect. On the whole, we 
incline to think Dr. Smith Woodward’s view is much 
the more probable. 

In Bulletin No. 20 of the Department of Agricul- 
ture, Ceylon, on “The Effect of Different Intervals 
between Successive Tappings of Hevea brasiliensis.** 
the interesting conclusion is reached that after five 
years* continuous tapping there is no evidence that 
the yield obtained in a given time by tapping at an 
interval of five or seven days will ultimately exceed 
that obtained by more frequent tapping. 
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The recently issued part (part i., vol. vi.) of the 
Annals of the Royal Botanic Gardens, Peradeniya, is 
almost entirely occupied by a series of papers by Mr. 
T. Fetch, the Government botanist. Of these the 
most important contribution is that on '^Horso'hair 
Blights,’* belonging to the genus Marasniius. M. 
equicrinis is the common species of the eastern tropics, 
while Af. samnentosus is the species found in the West 
Indies. Mr. Fetch devotes his attention to the Ceylon 
species, which are described in some detail and illus- 
trated by an excellent series of plates. The mycelium 
of these fungi is thin and rhi/omorphic, and spreads 
freely over bushes and trees at some height above the 
ground; the pilous is borne on a slender petiole, and 
bears only a small number of gills. 

A COLLECTION of fungi from Australia and New 
Zealand made by Mr. W. N. Cheeseman during the 
visit of the British Association to Australia and New 
Zealand last year is described by Miss E. M. Wake- 
field in Kew Bulletin No. 8. Twenty-eight of the 
lOO species enumerated are endemic to Australia, and 
these include the seven new species described. Five of 
the new species show close affinity with Europ<;an or 
North American types. Forty-eight species were found 
to be common to Europe or North America, sixteen 
to the tropics of Africa and the East, and six cosmo- 
politan in the tropics generally. Only two species 
occur in the tropics of South America as well as in 
Australia. Attention was paid ospc cially to the Poly- 
poraccce and Thclephoracese, and the collection con- 
sists mainly of specimens belonging to these groups. 
The principal features of the new species are illus- 
trated in the plates. 

Symons's Meteorological Magazine for October 
gives some very interesting details on the rains for 
September, which varied considerably in different 
parts of the British Isles. The rainfall table shows 
an excess of rain in parts of Scotland and in the south- 
east of England, whilst elsewhere there was a 
deficiency. At Gordon Castle the excess for the 
month amounts to 3-17 in., the fall being 222 per 
cent, of the average, whilst at Sea th wait e the de- 
ficiency for the month was 920 in., the fall being 
only 18 per cent, of the average. A special article is 
given on the floods in the north-cast of Scotland 
which occurred in the closing week of September, 
♦when the floods arc .stated not to have* been equalled 
in many districts since the famous Moray floods of 
Au^ist, 1829. The area of maximum rainfall was 
located on the shores of Moray Firth, near Inverness, 
the fall for the twenty-four hours on September 25 
being 4-07 in. at Fortrose, 378 in. at Nairn, and 
3-64 in. at Inverness. The total fall for the three 
rain days September 24, 25, and 26 amounted to 
5*47 in. at Nairn, the rain really falling in about 
forty hours. The river at Nairn overflowed its banks 
and occasioned much damage, whilst sixteen bridges 
and culverts were carried away. The Daily Weather 
Charts* issued by the Meteorological Office show very 
distinctly the advance and movement of the cyclonic 
disturbance which occasioned the rainfall, the central 
area being situated over the south of Scotland on the 
morning of September '25. The rainfall in the south- 
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cast of England on September 29, which caused an 
excess for the month, was du^ to the passage of a 
cyclonic disturbance along the English Channel, and 
centred over the Straits of Dover on September 29. 

An interesting account of attempts to improve the 
I somewhat primitive methods used in certain of the 
native industries of India is found in a paper by Mr. 
A. Chatterton, in Bulletin No. 55 of &e Agricultural 
I Research Institute, Pusa. It deals with the manu- 
facture of jaggery in South India, and gives an 
account of experiments made to introduce power- 
I driven sugar-cane mills as a substitute for the bullock- 
driven mills hitherto universally used. A description 
I is also given of improvements in methods of evapora- 
I tion introduced with the object of increasing the yields 
obtained from the juice; with the existing wasteful 
methods these are far lower than they should be. 

The October number of the Journal of the Rontgen 
Society contains the interim report of tho committee 
on the standardisation of X-rays when administered 
for medical purposes. It mentions most of the 
methods of determining the quality or hardness and 
I tho intensity of the X-rays falling on a surface, with 
I the intention of providing a proper basis for a more 
extended discussion of the relative merits of the various 
I methods at a later date. On the whole the report 
seems in favour of the half-value method of deter- 
mining quality. The rays arc sent through a stepped 
wedgo of a standard material — generally bakelitc — and 
fall on a fluorescent screen. Beside the wedge is 
placed a metal plate with holes through it which 
remove half its material, and the step of the wedge 
which gives, on the screen, the same intensity of image 
as the metal plate is noted. For determinations of in- 
tensity the report apparently approves some form of 
ionisation method, as most of the other methods give 
undue weight to the softer rays. 

An important paper on the theory of grinding was 
read at the Institution of Mechanical Engineers on 
October 15 by Mr. J. j. Guest, of Birmingham. Apart 
from side issues, the speed limit of the grinding wheel 
is controlled by the strength of the material of the 
wlieel, and for reasons of production the wheel is to 
be used at the highest safe surface-velocity. The 
author considers that the component of the work- 
velocity which is normal to the wheel surface (termed 
the “ normal material velocity ”) is the fundamental 
controlling factor. This velocity is given by 



where v is the surface velocity of the work, t is the 
reduction in diameter being effected, and D and d 
are the diameters of the wheel and work respectively. 
This quantity, as. has been said, is the controlling 
factor, and if it is too large the wheel will wear 
unduly, while if it is too small the wheel will glaze. 
Again, the work done in grinding off metal is propor- 
tional to the volume removed, t.e. .the rate of grihd- 
ing, Jvtc, depends on the power used, c being the 
traverse, vtc cannot exceed a certain amount, h, and 
for production reasons shoqld be kept up to that 
amount, hence vtsb/c, together with the above 
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equation, will serve to determine the values of v and t 
for any particular case, and are sufficient for the pur- 
pose. The author gives several numerical applica- 
tions of this theory, which appears to be of general 
application in the selection of speeds in plain and 
internal work. 

The Engineering Magazine for October contains an 
article on the forests of the United Slates, by Mr. 
Leonard Lundgren. Before the coining of the white 
man these forests covered an area of about 800 million 
acres, and contained about 5200 billion board feet of 
lumber. Fire has destroyed as much timber as has 
been utilised for industrial purposes, and as much 
again has been wasted through poor logging and 
milling operations, and through clearing land for agri- 
cultural purposes. The forests at present cover an 
area of 550 million acres, and contain about 2900 
billion board feet of lumber. Seventy-six per cent, of 
this is owned, privately, 21 per cent, is hold by the 
United States in the national forests, and 3 per cent, 
is on other public lands. The annual cut is approxi- 
mately 43 billion board feet ; at this rate, if there were 
no new growth and the present demand were main- 
tained, the timber .supply would last about sixty-five 
years. It is reasonable to expect that all agricultural 
lands, cultivated or uncultivated, will ultimately be 
placed under crops that will give the greatest economic 
return. Some of the lands now under cultivation will 
unquestionably revert to forest. Through reducing the 
p<‘r capita consumption (at present amounting to 260 
cubic feet of wood per inhabitant), protection against 
fire, and increasing the natural growth per acre by 
the practice of forestry, it is probable that a balance 
Oetween production and consumption will eventually be 
reached by the force of natural economic laws. In 
Saxony, where forestry has been practised for many 
years, the annual production is 93 cubic feet per .acre. 
Forestry is practised in the United Stales on Govern- 
ment and State lands only, and the estimated annual 
production is 12 cubic feet per acre. 

Me.ssrs. Constable and Co., Lid., 10 Orange 
Street, London, W.C., inform us that they now pub- 
lish in this country, at 6s. 6d. net. Prof.' L. T. More’s 
“ The Limitations of Science,” reviewed in the issue of 
Nature of September 2 last (vol. xevi., p. 3). 

OUR ASTRONOMICAL COLUMN. 

Tub Andromeda Nebula. — According to a notice in 
the^ September Journal of the Royal Astronomical 
Society of Canada, a determination made at Mount 
Wilson of the radial velocity of this nebula indicates 
a recessional motion of 329 km. /sec. from measures 
of nine lines. ^ The spectrogram was obtained on five 
consecutive nights during last November (thirty-four 
hours’ exposure), by means of a small .slit spectrograph 
.at the primary focus of the 6o.in. reflector. There is 
slated to be no evidence of either bright lines or rota- 
tional displacement. 

A Long-Pbriod Spbctroscopic Binary.— Mr. J. B. 
has made a determination of the orbital 
ctoments of fi Perse! , a spectroscopic binary having 
the sjomewhat long period of 284 days. The spectrum 
ts of the solar type, apd a number of lines being avail- 
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able for measures, a good determination of velocity 
could be made. Forty-eight plates secured during 
1913-15 were measured, and combined to give o«ii 
normal places, the velocity-curve coming out very 
nearly .symmetrical. A range of velocity of 41 km. 
is indicated, whilst 39 km. was found from seven 
Lick spectra. 

Sun-Spots and TEMPKRATURESi— In continuation of 
the statistical investigation of the question of seasonal 
variations of weather Dr. Gilbert 1 . Walker publishes 
(Memoirs of the Indian Meteorological Department, 
vol. xxi., part xi., p. 61) a paper giving the correlation 
coefficients of sun-spots with temperature for a large 
number of stations generally distributed over the 
earth’s surface. A paradoxical defect of temperature 
associated with times of maximum sun-spots is re- 
vealed for a large number of stations, more especially 
tropical. .An area of positive coefficients, however, 
stretches from the Arctic over the western parts of 
Europe. 

Tiik Union Observa'j ory. — Circulars Nos. 26 and 
27 have recently come to hand. The first of these 
gives details in continuation of the investigation by 
blink-microscope of the variable stars in the region of 
tj Argus. A tables is given showing the results of 
six^cial search for known variables not picked up in 
the first survey. The variability of a star (R.A. 
loh. 9m. 36s., declination —58® 24-3' (1875), announced 
last year by Dr.^A. W. Roberts, is confirmed. 

In the other circular Mr. J. Vofite gives the rtsults 
of measures of sixty-seven double stars, employing the 
Boslor-Salet inverting prism to eliminate systematic 
errors in the measurement of position angles. The 
instrument used was the 9-in. Grubb refractor. It 
was specially desired to obtain experience of the work- 
ing of th(j method under additional instrumental condi- 
tions in <‘xtension of measures made at Leyden and 
at the Cape. In this process the position-angle is 
determined as the mean of measures made before and 
after inverting the field by means of a prism. The 
present results arc in good "agreement with the Leyden 
series, amply supporting the favourable opinions re- 
garding the method. 

A message from the observatory, dated October 7, 
informs us that a 12th magnitude star, with 
a proper motion of 51'’ a year, has been found with 
the blink api)aratus. Full particulars will be given in 
a forthcoming Union Observatory Circular. The place 
of the star is (1900) R.A. I4h. 22-9m,, dedinalion 
—62® 2'. 

I'liK Orbit of B.A.C. 5890 . — A noteworthy spectro- 
scopic investigation of this binary system has been 
made by Mr. F. H. Parker at the Dominion Observa- 
tory, Ottawa (Jour. Roy. Astr. Soc., Canada, Sep- 
tember). The reductions are based entirely on pairs of 
measures made on plates showing spectra of both 
components. Nineteen such plates were secured at 
Ottawa, but the dispersion only sufficed to separate 
the lines near primary maximum. However, one M 
three Lick spectra showing double lines was taken 
near apastron, thus fortunately bridging the gap. 
The measures of the Cantidian plates were grouped 
into five normal places, those from the Lick plates 
giving three additional points. The photographic 
magnitude of the star is 49, the spectrum being of 
the F type, and the lines are described as “broad.” 
The masses of the components are very nearly equal 
(25 : 24). The period is 26-27 days, whilst the eccen- 
tricity has the rather large value 0-49. TI]|{p is not 
altogether exceptional, for, curiously enough, binaries 
having periods ia-30 days yield an average value of 
0*462, according to the data recently collected by 
Dr. Sven Wicksell. 
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IRON AND ALLOTROPY. 

T^ANY points of theoretical interest as well as of 

practical importance were brought forward in 
the discussion “ On the Transformation of Pure Iron ” 
opened by Dr. A. E. Oxley, of the University of 
Sheffield, at the Faraday Society on October 19. The 
subjoined summary describes the main views pre- 
sented. 

It is now believed by many metallurgists that the 
A, transformation of iron can be explained without 
assuming allotropic change, but the A, transformation 
is regarded as involving allotropy. The crystalline 
state is one of extreme molecular association (physical 
polymerism or the grouping of chemical molecules 
under the^ influence of mutual physical forces), and if 
allotropy is determined, solely by the nature and extent 
of this association each substance will show an un- 
limited number of allotropic forms within a finite 
temperature interval. On this view the attempts to 
show that A, involves allotropic change while Aa does 
not, need not have been made. 

To surmount the difficulty presented by the exist- 
ence of so many allotropes, two different types of 
allotropy have been' recognised : (t) the two-phase 
(discontinuous) type, (2) the one-phase (continuous) 
type. I-laving adopted those, we have now to deter- 
mine experimentally to which type a given transforma- 
tion belongs. The burden is thus thrown on our 
experimental refinements, and the difficulty of draw- 
ing I sharp distinction is at once apparent — the dis- 
tinction can only be arbitrary. In this connection the 
liquid crystalline state is interesting. There are some 
substances which show no liquid crystalline state on 
fusion, but do so prior to rccrystallisation. Thus we 
have two-phase allotropy on heating and one-phase 
allotropy on cooling. 

Defining allotropy as a difference of atomic structure 
of the chemical molecule (consistent with the trans- 
formation from oxygen to ozone, or from one isomer 
to another), a distinction can be drawn between allo- 
tropy and crystalline grouping. Allotropic modifica- 
tions will form characteristic space lattices determined 
by their molecular constitutions. It does not neces- 
sarily follow that a difference of crystalline symmetry 
implies allotropv, for identical molecules can be parked 
together in different ways (Barlow and Pope, Trans. 
Chem. Soc., vol. Ixxxix., p. 1741, iqo6). We must 
distinguish between the forces holding the molecules 
in a definite space lattice and those holding the atoms 
in the molecule. 

Now on the theory of the molecular field Weiss has 
shown (Comptes rendus. vol. cxliv., p. 25. 1907) that 
the so-called and y forms of iron have the same 
Curie constaht, and A., is not an allotropic change 
point. In a later research {Journ, dc Phys., vol. 1., 
P- 9 ^ 5 * 191 and Arch, des Sciences, 1Q13), using more 
recent data, and assuming that each atom possesses 
an integral number of magnetons, Weiss shows that 
the tfansition p to y may be represented by a change 
from a tri-atomic to a di-atomic molecule. If, how- 
ever, the magnetic particle of the 7 state consists of 
three molecules, and that of the p state of two mole- 
cules, the magneton theory will still hold, but now 
the number of atoms in a molecule of each state is 
the same. This latter view seems more probable, for 
7 iron possesses more magnetons per molecule than 
P iron does, and therefore unless wc suppose that the 
molecules of the P state are so bound together that 
one cannot rotate without dragging along its neigh- 
bours, seems difficult to account for the rapid in- 
crease of susceptibility oh cooling through A,. 

If cooling through' A, is accompanied bv a closer 
grouping of the mole.pules in the direction (character- 
istic for each crystal) of spontaneous magnetisation, 
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there will be no change of crystalline symmetry, while 
the increased interaction of the molecules will give 
rise to ferro-magnetism^ The change of molecular 
distances in the perpendicular directions is not import 
tant from a magnetic point of view, each molecule 
being mainly constrained by. the one in front and the 
one behind in the direction of the magnetic axis. 
(Silver iodide (hexagonal) is an example of a crystal 
which expands along the axis while contracting in 
perpendicular directions.) Thus this interpretation is 
not necessarily inconsistent with known magneto- 
striction data or with determinations of thermal ex- 
pansion (linear or volume) of a mass of iron crystals. 

The thermal evolution at A., is due to the readjust- 
ment of molecular distances. The rise of temperature 
observed is 14° C. (Arnold, B.A. Report, Sheffield, 
1910), and taking 0*1 as the specific heat of iron, the 
thermal evolution is 1*4 cals. /gram. This value is 
small compared with the latent heat of fusion of 
elements, c.g. P (5), Bi (13), Cd (14), Pb (5), Ag (22), 
Sn (14), Zn (28), Ga (19). Further these latent heats 
are in general small compared with the thermal evolu- 
tions in known allotropic and isomeric transforma- 
tions. Thus 

( 96 gr. f zone = 96 gr. oxygen + 59, 200 gr. cals. 

1 Allotropic-! 31 gr. yellow phosphorus — 31 gr. red phosphorus -I- 

I 1 21,000 gr. cals. 

( flipropnrgyl = 78 gr. benzene -1- 100,000 gr. cals. 

Isomeric -] 58 gr. allyl alcohol = 58 gr. acetone -I- i8,doQ gr. cals. 

I =58gr. propalc1ehy(le+ 22,600 gr. cals.' 

The transition 20.y — >30* has the thermal value 
+ 600 cals./grm. The transition P — >-7 in iron has 
the thermal value — 1-4 cals./grm. Can we regard 
this latter transition as zFCa — >-3FCa? 

The small thermal evolution at A., favours the view 
expressed above that the transformation involves a 
molecular regrouping, similar to that occurring in 
the ordinary process of crystallisation, rather than a 
rebuilding of the atomic structure of the molecule. 
Hitherto wc have not considered a change within the 
atom itself, such as a variation of the electric or mag- 
netic elements. Some such change must occur in the 
iron atom, as it enters into different chemical com- 
binations, otherwise how can wc explain why iron 
carbonyl, Fe(CO).„ is diamagnetic, while ferrous 
chloride, Fe(Cl)3, is strongly paramagnetic? Do we 
not here have a kind of atomic allotropy? In this 
sense the allotropic theory may be consistent with the 
carbide theory which attributes the properties of 
carbon-steels io definite compounds of iron with 
carbon (such as comentite (Fp,C)). Magnetic pheno- 
mena appear to be so definitely related to the atom 
that the oxislerice of different types of iron atom is 
suggested inevitably, and the suggestion would not be 
at variance with modern views of atomic structure. 
Many arrangements of electronic orbits in dense atoms 
are theoretically possible. * 

The work of Prof. W. H. and Mr. W. L. Bragg 
must be considered in relation to any phenomenon of 
crystals. They have shown the difficulty, even in 
ordinary cases, of even defining the molecules of^ the 
crystals, although in many cases this is possible. 
But to determine by their method whether, in an iron 
crystal, any atom has a special relation to one of those 
surrounding it, would be nearly impossible. The 
optical effects which they investigate are determined 
only by the nucleus or core of the dtom, and the outer 
arrangements in the atom, determining its allotropic 
forms, might, differ considerably without bjeing capable 
of detection except perhaps by their magnetic proper- 
ties. On these lines, therefore, no immediate objec- 
tion to the existence of such different ‘types of atom 

1 yftig Muir find Wllmn, Elemcntii oT Thtmal Oiemlfttr}*," pp. *50-5^, 
for many other examples. 
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can apparently be raised, and the suggestion of atomic 
allotropy appears worthy of development as a possible 
interpretation of others among the phenomena of pure 
iron, which considerations of space have excluded 
from the present summary. 

During* the discussion several interesting slides show- 
ing variations of the micro-structure of iron were 
exhibited by Prof. H. C. H. Carpenter. 

PRE VENTI VE MEDICINE IN 
PENNSYLVANIA.^ 

P REVENTIVE medicine is a science so likely to 
appeal to the genius of the American people 
that it is of considerable interest to read the reports 
issued in July, August, and September of 1914, by 
the Pennsylvania State Department of Health on 
various aspects of its activities. 

As elsewhere, so in the State of Pennsylvania, the 
force which caused the development of preventive 
medicine was the compulsion exerted by outbreaks of 
disease. An epidemic of typhoid fever in 1885 was the 
means of obtaining the enactment of a previously 
twice defeated Bill to establish a State Hoard of 
Health, which, however, at first was much circum- 
scribed in its powers and duties. A severe outbreak 
of smallpox in the years 1901-04 impelled the legis- 
lature to establish a State Department of Public 
Health. 

At its head is a Commissioner of Health, with very 
great powers of initiative, on whom falls the duty of 
appointing whatever assistants he may find neces- 
sary to carry on the work. '!><» .State Department 
of Health has direct executive control over all public 
health problems of every sort in the more rural por- 
tions of the State, comprising four-fifths of the land 
area and one-quarter of the tQtal population. Over 
the remainder of the population, aggregated in the 
more densely populated townships, which are required 
to maintain their own local boards of health, the State 
Department of fiealth has advisory and supervisory 
control, but no executive responsibility except in rela- 
tion to sanitary engineering, tuberculosis, and the 
collection of vital statistics. 

The State administrative machinery, therefore, in 
some respects resembles, but in others is in marked 
contrast to, that of an English county health depart- 
ment. Both have general supervisory and advisory 
duties with regard to the smaller areas within their 
compass. The English county department has, how- 
ever, nothing approaching to the wide general execu- 
tive functions of the Pennsylvania State Department, 
although jn some respects— -for example, in the control 
of tuberculosis — their activities arc akin. The com- 
plete responsibility of the Pennsylvania State Depart- 
ment for the heakh of the public in the rural portions 
of its^ area has no analogy in county administration 
in this* country. The English .system is based far 
more than is the Pennsylvanian on local as opposed to 
central administration. 

The organisation of the State Hlalth Department 
would appear to be on very effective lines. Out of the 
central department have crystallised a number of sub- 
departments, or divisions, dealing respectively with 
vital statistics, school medical inspection, sanitary 
engineering, tuberculosis dispensaries and nursing, 
sanatoria, housing, laboratories, and the distribution 
of biological products. The chief of each division 
reports directly to the health commissioner. There 
are two special divisions, one of which conducts, all 
the auditing and accounting and part of the purchas- 
fOr other divisions, while the other attends to the 
whole of the storage and shipment of materials. * The 

* Penmylvan^ Health Bulletin, July, Auguit, September, 1914. 
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divisional executive officers are thus left free to devote 
their energies tc the more essential public health work. 

Companson of the work of some of these divisions 
with that of health departments in this counti^ is 
instructive. For example, the registration of births 
and deaths is far more closel;^ bound up with public 
health in Pennsylvania than is the case in England 
and Wales, in which it is not in any way directly 
controlled by thQ Health Department ; whereas ^ in 
Pennsylvania, on the contrary, the Division for Vital 
Statistics, a branch of the State Health Department, 
under the direct supervision of a health officer, is 
responsible for precisely the same work as is done by 
our local and central registrars in ' respect of births 
and deaths and marriages. 

In the same way the school medical service, instead 
of being, as is unfortunately the case in this country, 
a separate service affiliated only for reasons of con- 
venience to the public health service, is recognised 
in Pennsylvania as essentially a branch of public 
health, and as such is administered by thje State 
Health Department through a division of medical 
inspection. Sanitary engineering, again, carried out 
as it is by a special division of the State Health De- 
partment, is much more clearly recognised as a func- 
tion of public health than is the case in this country. 

Perhaps the most striking feature of the Pennsyl- 
vanian scheme is its systematic educational campaign. 
All reports sent in from every division If the Health 
Department to the Health Commissioner are dealt 
with from their public health aspect, and are then 
handed over to an educational section of the central 
department, where they are rewritten and issued in 
popular form as lectures, circulars, lcafiet.s, newspaper 
talks, or periodical bulletins. This eagerness to popu- 
larise technical knowledge is an important side of 
public health work, which could with advantage be 
better developed in this country. In general adminis- 
tration, probably English methods give as good results, 
though possibly in more circuitous ways. Pennsyl- 
vania has had the advantage of beginning at a time 
when it could develop its public health system at one 
stroke and as a whole, and so could largely avoid 
the errors and vagaries of a system which has grown 
by accretion. H. P. N. 

CHEMISTRY AT THE BRITISH 
ASSOCIATION. 

A LTllOUGIl so many topical subjects w’erc, on 
account of the war, e.\cludcd from the discussions 
of the section, the attendance at the meetings was on 
the whole satisfactory, exceeding the anticipations of 
the earlier part of the year. Lt is, however, clear that 
anything like general interest can only be evoked in 
the Chemical Section by discussions on rather broad 
subjects, papery giving the results of researches on 
some particular branch being only too frequently de- 
livered to nearly empty benches. This not infrequently 
arises from the paper being so specialised that the 
author is practically the only person in the room capable 
of appreciating its significance and value. One cannot 
help feeling that the atmo.sphere of ' the Chemical 
Society or other specialised body would be more sym- 
pathetic. Under the exceptional circumstances of this 
year foreign guests were few in number, but the sec- 
tion had the pleasure, of welcoming and listening to 
two of our Belgian allies — Prof. Henry and Prof. Ran- 
wez, from Louvain, the former giving an account of 
researches on the preparation and propcrties’jbf vinyl- 
acetic nitrile, which he has carried out in Prof. 
Perkin’s laboratory at Oxford during his residence in 
this country, while the latter contributed a paper to 
the discussion on smoke. 
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'J'he section met on three mornings and two after- 
noons, so that although the whole meeting was shorter 
than has hitherto been customary, chemists actually 
devoted more lime to the cx)nsider«ation of their sub- 
ject, iiiid the usually rather risky experiment of after- 
noon sessions proved tiiiliroly successful, chiefly no 
doubt because social counter-attractions were absent. 

Two mornings were occupied by discussions, one 
dealing with smoke and its prevention, the other with 
homogeneous catalysis. Manchester, to the residents 
in the rural parts of these islands, shares with Shef- 
field an unfortunate reputation for griminess; there- 
fore the discussion on smoke was peculiarly apposite. 
Though many efforts are made to combat the smoke 
evil, not only because of its noxious effects, but also 
because of the enormous waste due to the huge quan- 
tities of valuable fuel constantly being poured into our 
atmosphere, much still remains to be done towards 
the economic utilisation of our fuel supply. The dis- 
cussion was opened by Mr. K. 1). Simon, chairman 
of the Manchester Air Pollution Advisory Hoard, with 
a paper on “ Lines of Research in Smoke Abatement.** 
Briefly, it may be said that it is onlv by a systematic 
investigation of the amount of deposit, its nature, and 
the diminution of light caused by the smokci cloud at 
different observing stations near our great cities, that 
the danihgo done can be evaluated and the origin of 
the smoke determined. 

Though factories and works contribute greatly to 
the nuisance, the domestic chimney, so dear to the 
Briton,^ appears to be the offender most capable of 
correction, by the use of gas fires, coke fires, and 
semi-coked coal. Mr. Simon put forward the plc‘a 
that the British Association should appoint a com- 
mittee to co-ordinate the work of local municipal com- 
mittees who are prosecuting research on the most 
efficient forms of domestic heating and the economical 
and smokeless use of fuel in general. 

The position, so far as Manchester is concerned, was 
further explained by Mr. Haldane Gcc and Prof. 
Knecht, the former reviewing the work carried out in 
Manchester during recent j^ears, and the latter giving 
an account of Manchester smoko from the ch<»miral 
point of view. 

Prof. Wynne gave a number of stali«?lics for the city 
of .Sheffield based on an investigation of the rain- 
w’atcr collected in various soot gauges, from which 
it appears that if the district Nvhere the armament 
works are situated be excepted, the results for the 
other portions of the city show i\ remarkable approach 
to uniformity independent of the direction of the pre- 
vailing wind. If the contribution of house fires to the 
air pollution can be based on the proportion of ffir and | 
ammonia roUectod in the rain-water, no material differ- 
ence could be traced between the winter and siimmcr 
six months. 

The effect of smoko on vegetation was considered 
by Prof. Ranwez and Mr. Ruston, the first describing 
the more general effects on trees and plants, while* the 
second paid special attention to the reduction of sunlight, 
action of acids on leaves, soot formation, enzyme, and 
bacterial action. Smoke pollution is apparently an 
inhibitor of the enzymic chemical changes which occur 
in plants, and consequently near cities our plants are 
less bright, form less reserves, and produce seeds with 
diminished germinating capacity and energy, all which 
is but too apparent to the gardener in our urban 
districts. The electrical precipitation of smoke also 
came in for comment, and some slides shown by Mr. 
Vernon 'Parcourt incidentally illustrated well the pos- 
sibility of combining economic fuel combustion on a 
domestic hearth with artistic merits of the English 
fireplace, a point too Infrequently considered, but most 
of the other speakers were concerned with the necessity 
for taking some action, compulsion if necessary, to 
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force the inhabitants of this country to bo more 
economical in fuel. 

The outcome of the whole discussion, which in many 
w’ays was supplementary to that at the Birmingham 
meeting, was that a committee to consider the whole 
question of the economic use of fuel and smoke pre- 
vention was appointed by the Chemical Section. 

The discussion on homogeneous catalysis was opened 
by Prof. Lewis, who advanced a new theory based 
fundamentally on Planck’s quantum hypothesis. The 
physical idea underlying the theory is that ordinary or 
“ thermal ** reactions are due to the infra-red radiation 
which is necessarily present throughout any material 
system in virtue of its temperature. When a reaction 
proceeds without the addition of a catalyst, it is to be 
inferred that the density of the radiation ** naturally ’* 
present in the system is sufficient to activate the mole- 
cules taking part in the reaction. Each type of mole- 
cule has its own characteristic absorption and emission 
bands in the infra-red, and can only be activated chem- 
ically by the absorption of radiant energy the frequency 
of which corresponds to one or more of these band 
positions. The function of a positive catalyst is to 
increase the radiation density of the frequency which 
corresponds to that of the reacting substance, a nega- 
tive catalyst reduces the energy frequency of the “ use- 
ful** frequency, and so hinders the rate of decomposi- 
tion of the substance. By applying Planck’p quantum 
theory to the simple case of a mono-molecular reaction 
Prof. Lewis deduced the following expression for the 
variation of Ihe velocity constant (fe) with the tem- 
perature (T) 

//log^ N//i» 

//T" "irp* 

where N is tla? number of molecules in one gram- 
molecule, h is Planck’s constant, R the gas constant 
per gram-molecule, and v the characteristic infra-red 
vibration frequency of the reacting substance. By the 
aid of this expression values for v can be calculated 
from temperature coefficient measurements. From 
measur<'nicnls on the inversion of cane-sugar and 
hydrolysis of methyl ac<'tatc it was calculalocl that v 
corresponded to a wave-Icnglh 1*2 /x and 1*9 /a values 
in fair agreement with the absorptions detorniined by 
Coblentz from transmission spectra. Prof. J>‘wis sug- 
gested that as aqueous hydrochloric acid possesses a 
band in the same region, its known positive catalytic 
effect is due to this cause, as also the catalytic effects 
due to pure and mixed solvents. 

By considering that only those molecules react which 
reach a “ critical ” condition, namely, one in which 
they acquire a certain energy in exce^ of the average 
Ajnergy per molecule in the system, a view put forward 
by Marcelin in a series of papers on reaction velocity, 
Mr. J. Rice deduced a very similar expression for the 
relation of fe to T to that given by Pirof. Lewis. Con- 
siderable forces must hold the molecules together when 
near each oth(*r, but the law of force must be such that 
at a “ critical ” distance the attraction must weaken 
and change to repulsion, thus implying that the poten- 
tial energy between two molecules is greatest at the 
critical distance apart.. By assuming that the fort!es 
involved are electromagnetic and subject to modifica- 
tion due to the changes in radiation density produced 
by the catalyst, results are obtained in agreement with 
the existing experimental data. 

Prof. F. Francis exhibited and described an apparatus 
for measuring, the velocity of catalysis of nitroso- 
triacetonamine and allied derivatives by hydroxyl ions, 
based on, the determination of the pressure of .the 
nitrogen evolved. The method was also of use to 
determine the concentration- of the hydroxyl ions. He 
also described the curious effect of neutral salts, and 
pointed out that nearly the same quantitative retarda- 
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tion of the velocity is produced in some cases by 
chlorides and hydroxyl ions. Small concentrations of 
sulphates produced an acceleration. Prof. Francis 
pointed oiit that the order in which the salts effected 
the velocity constant was that found in the lyotropic 
series, iodides producing the greatest and chlorides the 
least effect. 

Dr. N. V. Sidgwick pointed out that while Prof. 
Lewis assumed the catalytic activity to be propor- 
tionate to the amount of catalyst, this was not alw^'^ys 
true, and further that temperature coefficients of iso- 
meric changes and mono-molecular changes in general 
are abnormally high. The immediate need before pro- 
ceeding to theory is an accumulation of more exact 
experimental data. . 

Prof. E. C. C. Baly from spectroscopic observations 
considered that as the first step in :i chemic.nl change 
must ^ thci conversion of the reacting substance into 
an intermediate veiy reactive state, a positive catalyst 
must be an agent which converts more substance into 
this state. This intermediate state r(;sults from the 
introduction of a dc^nite amount of <‘nergy. He sug- 
gested that probably the actual amount of energy thus 
n('(‘dod was constant and indf.'pimdent of the value of 
the vibration frequency, and that the numbers of 
energy quanta necessary to produce the critical incre- 
ment at any given vibration frequency of the molecule 
are numerically related to one another. Further, the 
relation lK*twcen the active and inactive forms does 
not obey the law of mass action. 

It may bo fairly concluded from the discussion that 
far more experimental data must be accumulated, par- 
ticularly as regards temperature coefficients and 
changes of velocity with increasing amount of catalyst. 

Other parts of the mornings were occupied with 
several short papers, of which space will only permit the 
titles. Dr. H. F. Coward and Prof. A. Harden de- 
scribed and exhibited some lecture diagrams used 
by Dalton in illustration of his atomic theory; Dr. A. 
Hynd, “Configuration in the Sugar Group”; Dr. 
II. J. S. Sand, “A New Cadmium Vapour Arc Lamp” ; 
Dr. Robert^ Mond, “ Ruthenium Di-Carbonyl ” ; Dr. 
W. E. S. Turner, “ Ionisation in .Solvents of Low 
Dielectric Constant,” and, jointly with Mr. J, D. 
Cauwood, “The Molecular State of .Salts in .Solution.” 

On one afternoon Prof. W. J. Pope gave an experi- 
mental lecture on liquid cryst.als, and on the other 
Prof. W. A. Bone, Prof, H. B, Dixon, and Dr. H. F. 
Coward contributed papers on combustion and explo- 
sion of gases with some experimental illustrations. 

The account of the work of the section would not 
bo complete without a word about the discussion on 
isotopes, which took place in Section A, but which 
was peculiarly interesting to chemists. The discus- 
sion is summarised in the report of the proceedings of 
Section A in Nature, but results obtained by Dr. 
Whytlaw Gray from microchemical cxi>erimenls 
showed that certain salts, iodides, chlorides, chromates, 
etc., of* the product of decay of radium emanation 
are identical as far as solubility, crystalline form, etc., 
with the corresponding salts of lead. Approximate 
determinations of their melting points also indicated 
identity. To the chemist this is perhaps more con- 
vincing than h volume of deductions by a physicist. 


. geography at the BRITISH 
ASSOCIATION. 

P*'®s>dent of the section. Major Lyons, was 
, unable to be present, owing to pressure of work 
m connection with the war, and his address, the main 
part of which was orinted in N^txuRE of September 23, 
was read by Mr. H. Yule Oldham. His other duties 
were undertaken by the vice-presidents, Mr. G. G. 
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Chisholm, Prof. J. W. Gregory, Mr. Harry Nuttall, 
and Mr. H. Yule Oldham. 

On Wednesday morning Mr. A. R. Hinks gave an 
account of the map which is being compiled at the 
Royal Geographical Society under the direction of the 
General Staff on the scale of i * 1,000,000. After a 
brief statement regarding the inception and progress 
of the map, and the principles upon which it is being 
compiled, he referred in more detail to various 
methods of showing relief, the selection of names, the 
index to boundaries, and marginal names. Mr. B. C. 
Wallis followed with a paper on methods of represent- 
ing the distribution of population upon maps, and 
more especially upon the maps already described by 
Mr. Hinks. Taking the Buda-Pest sheet, he showed 
how the population in each administrative area might 
be assum(^fl to be evenly distributed throughout, and 
how the density when located in the centre of the 
area might be treated in the same way as a spot 
height in contouring. He also showed maps, and dis- 
cussed methods for the representation of the various 
ethnic elements in the population. 

Wednesday afternoon was (levotf?d to a series of 
short papers by members of the section who had been 
present at the Australian meeting. Mr. O. J. R. 
Howarth compared several w’cll-known maps show- 
ing the distribution of vegetation in Australia, and 
pointed out the great discrepancies which existed 
between them. lie suggested that a committee might 
at some suitable time be appointed to examine and 
criticise the material upon which distributional maps 
in general are based, and that such a committee might 
b(‘gin its labours by a consideration of the material 
available for the construction of vegetation maps of 
.\ustralia. 

Prof. J. W. Gregory discussed the relations of the 
central lakes of Westralia, which he believes to be 
basins left by thc» dism(*mb(*rment of a Miocene river 
system. He considcTs that the drainage from lakes 
Giles, Barlec, and Ballard originally passed through 
Lake Raeside south-eastward to the "sea, and that tne 
channel from Lake* Ballard south-west through Lake 
Deborah to the Swan River, indicated on a recent 
contour map of Western Australia, was of later date 
and was formed by th(^ blocking of the >>outh-easti.>rn 
outlet by wind-borne drifts. 

Mr. J. McFarlanc described the Burrinjuck Dam 
and tlu! Murrumbidgec irrigation area in New South 
Wales, with special reference to the interaction 
between man and his environment in an irrigation 
area. 

Mr. 11 . Yule Oldham explained the various stages 
in the explorations by which the outline of the 
Australian continent had been filled up. • 

Thursday morning was devoted to joint discussions' 
with Sections C and H respectively. The discussion 
with .Section C on the classification of land forms 
was operu'd by Dr. J. D. Falconer, who proposed to 
set up two classes of land forms, each containing- two 
orders : — 

Class A, cndogcnetic forms ; Order I., negative 
forms; Order II., positive forms. Class B, 
exogenetic forms: Order I., degradation forms; 
Order II., aggradation forms. 

The two orders of cndogcnetic forms arc then sub- 
divided into four families : — 

Family i. Forms due to superficial volcanic activity. 

2. Forms due to sub-crustal volcanic activity. 

3. Forms due to radial movements. 

4. Forms due to tangential movements. 

Similarly, the two orders of exogenetic forms are 

each subdivided into nine families : — 

Family i. Forms due to the action of the run-off 

2. Forms due to the action of percolating water. 
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3. Forms due to the action of streams and rivers. 

4. Forms due to the action of life. 

5. Forms due to the action of lightning. 

6. Forms due to the action of sun-heat. 

7. Forms due to the action of the atmosphere. 

8. Forms due to the action of frozen water. 

9. Forms due to the action of the sea. 

Each family^ is then subdivided into genera and 
spedes dr specific forms. 

In ' the discussion which followed, Prof. Gregory 
said that the initial difficulty lay in the fact that 
different classifications were "required by geography 
and by geology. Dr. Falconer had restricted the term 
land-form to what may be called the simple land 
forms, whereas the term was originally used for the 
greater features which may be called compound land 
forms. The geographer nc*eJs r classification which 
is based more on form than on origin, and uses 
familiar terms, such as mountain and valley, with 
the help of which he cannot afford to dispense. At 
the same time, Prof. (Iregory thought that Dr. 
Falconer’s classification would be of great value as 
a complete systcmAitic tabulation of land-forming 
processes. Prof. Grenville Cole said that a systematic 
classification of land forms might tend to check the 
descriptive faculty of the teacher. Brief but compre- 
hensive description in language familiar to the reader 
or hearer was needed to bring home the relation of 
surface features to man’s life among them. Close 
definition, especially in the Greek language, might 
tend to obscure the beauty of a landscape. Mr. G. G. 
Chisholm considered that the distinctive feature of 
geography was the study of the: influences of terres- 
trial local conditions and place relations. For this, 
of course, description was neco.ssary, but he failed to 
see the utility for geographical description of the sub- 
divisions of simple land forms proposed by Dr. 
Falconer. 

The discussion with Section II on Racial Distri- 
bution in the Balkans was opened by Prof. G. Elliot- 
Smith. An account of it will appear under the pro- 
ceedings of Section H. 

In the afternoon a paper was read by Mr, P. M, 
Roxby on North China and Korea, in which he 
embodied many of the observations he had made in 
these regions during his tenure of an A.K. fellow- 
ship. He dealt principally with the railway situation, 
the relations of China to Russia and Japan, China’s 
interest in the European war, and the work of the 
Japanese in Korea. The paper was illustrated by an 
exceptionallv fine set of lantern-slides. Dr. R. N. 
Rudmose Brown followed with an account of the 
political and economic fiosition of Spitsbertren at thi* 
outbreak of war. He also <*.\plained the results 
obtained by Dr. W. S. Bruce’s expedition there in 
1914. 

On Friday, the first business before the section was 
the consideration of the report of the committee 
appointed to inquire into the choice and style of atlas, 
textual and wall maps for school and university use. 
Thereafter a paper was read by Mr. Raymond Curtis 
on the distribution of population in the district round 
Leek, in which he showed how in the agricultural 
area the village nucleus of farmhouses might develop 
in turn into the inn-village, the shop-village, the fair- 
idllage, and the market-town. Mr. C. B. Faw’cett 
discus^ the development of the middle Tees and its 
tributaries. ^ He considered that the river system as 
a whole is in a comparatively early stage of develop- 
ment, but that it is the product of at least three dis- 
tinct cycles of erosion. The morning sitting con- 
cluded with a paper by Prof. H. J. Fleure on the 
distribution and movement of population in South 
Britain in early limes. In Neolithic times the chief 
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^rcas occupied in England were the chalk downs, the 
moorlands of the south-west, the Cotswold top, a few 
patches, especially nea** Birmingham, in the Midlands, 
some valleys in the East Anglian Chalk, as well as 
a few chalk ridges, e.g. above the Fen edge, the 
Pennines, moorland tops in South Wales, etc. 
Descendants of the dark, long-headed Neolithic folk 
who occupied these uplands are still found in the 
valleys around them, except that they have been 
nearly washed out along the Chalk in the south, 
which has been the scene of many invasions. The 
vallcyward movement of people in Britain is therefore 
of great importance, and evidence was given of its 
various stages and sociological results. 

The proceedings of the section concluded on Friday 
afternoon, when Prof. Patrick Geddes read a paper 
on the study of cities, and at its conclusion conducted 
a party over an exhibition arranged by himself and 
Miss Barker of maps, pictures, books, and broad- 
sheets illustrating the war, and of regional surveys 
illustrat.ng the geographical and historical growth of 
cities. JpHN McFarlane. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Lo.vdon.' -A memorial service for members of the 
University who have fallen in the war was .’icld at the 
Temple Church on November i. The service was con- 
ducted by the Master of the Temple, assisted bv Bishop 
Hine and the Bishop of London. The Bishop of 
Kingston was th^^ preacher. Included in the list of the 
250 graduates and students commemorated arc the 
forty-two from University College, thirty from King’s 
College, eighteen from the Royal College of Science 
and the Royal School of Mines, sixteen from the City 
and Guilds College, sevent(‘t‘n from the South Eastern 
Agricultural College, seventeen from St. Bartholo- 
mew’s Hospital, fourteen from Guy’s Hospital, nine- 
teen from London Hospital, and eleven from St. 
Mary’s Hospital. 

It is understood that the appointment of a Principal 
to succeed Sir Henry Miors is to be postponed. 

The first list of students serving in the war, to 
whom honorary war degrees have been granted, has 
been published. 

Oxford.- -The ^’ice-ChanceUor’s choice of a 
Romanes lecturer has this year fallen on an Oxford 
resident, viz., Prof. K. B. Poulton, Hope professor of 
zoology. The subject chosen, “Science and the Great 
War,’’ is one to which Prof. Poulton is known to 
have given great attention. For many years past he 
has lost no opportunity of advocating an increased 
attention to the results of scientific research in relation 
to all forms of national activity, whether warlike or 
peaceful, and he has consistently deplored the indiffer- 
ence to the lessons of science displayed by most of 
our leading politicians and statesmen. A valuable 
and interesting utterance on his part is confidently 
looked for. The lecture will be delivered at the 
University Museum, on Tuesday, December 7, at 
3.30 p.m.' 

It is stated in the Pioneer Mail of October 9 that 
on October i the Bill to establish and incorporate a 
teaching and residential Hindu university at Benares 
was passed into law. Now that the Bill has been 
passed, the f>romoters are about to address them- 
! selves to details connected with the institution. The. 
Vicerov will lay the foundation-stone ^arly in February. 
It is noped th|[t the work of the University will be 
entered upon ‘by July next, though, of course, at first 
on a limited scale. 
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Thb calendar for the present session of the Univer- 
sity of Sheffield provides an excellent example of the 
numerous directions in which a modern university 
succeeds in meeting the needs of the area in which 
it is situated. The industries of the Sheffield district 
are reflected in the degrees in applied science which 
the University is prepared to confer. Students may 
take courses in preparation for the degrees of bachelor, 
master, or doctor in engineering science, or in 
metallurgy. In both these subjects, too, considerable 
specialisation is encouraged. The examinations of the 
tJniversity admit to associate membership of various 
professional institutions, and are also recognised by 
certain Departments of State. The University grants 
a diploma in domestic science. A two years* course 
of work in the University and the Sheffield Training 
College of Domestic Science has been arranged. The 
scientific portion of the course will be taken at the 
University, and the technical work in cookery, laundry, 
and housewifery at the training college. The calendar 
also provides full information of a well-planned Uni- 
versity extension scheme which has been developed, 
and of numerous flourishing university societies. At 
the same time the more usual University work is car- 
ried on in the faculties of arts, pure science, medicine, 
and law, concerning which detailed particulars arc 
given. 

The abri^ed calendar for the current session of 
University College, University of London, has been 
received. Detailed guidance is given as to the courses 
which should be taken by students proposing to 
graduate in one of the faculties of the University. 
The calendar points out that facilities for post-graduate 
A»ork and research are provided in all departments 
of the college. There is a large science library in 
which the books concerned with the various scientific 
departments are grouped. The library contains all the 
most important scientific periodicals (British and 
foreign). The particulars of the studentships, scholar- 
ships, fellowships, and prizes for research awarded 
by the college run to forty-eight pages. The list of 
original pa|)ers and other publications from the 
various^ departments of the college since the provost’s 
report in last year’s calendar fills fourteen pages, and 
is good evidence that the reputation of the college as a 
centre for research is being worthily maintained. In 
his report, printed in the calendar, on the work of 
the last^ session at the college, the provost said the 
benefactions of the year had inevitably been fewer ihan 
usual, but he was able to announce that upwards 
^f iiooh had been added to the fund for the new 
chemical laboratories. He said a further sum cf be- 
tween 800I. and QQpI. was needed for the partial rr ini- 
mum equipment tor this session. The equip.nent 
necessary for the new physico-chemical laboratory is of 
a special and expensive character, and will cost about 
io,oooJ. 

^ The calendar for the present session of the Univer- 
Coilego of North Wales has been received. 
Students of the college prepare for degrees of the 
University of Wales, which have been so framed as 
to allow great freedom in the choice of subjects of 
Each* degree in arts or science may be re- 
g^arded as a certificate of the preliminary knowledge 
required at matriculation, and of subsequent study 
pupued at one of the constituent university colleges 
for a period of three years, and tested at each stage 
oy university examinations. Advanced study is en- 
couraged not only by the existence of advanced and 
Honours courses, but also by the regulations for the 
iigner degrees, and by the award of university follow- 
»mps^nd studentships for research. As an instance 
'll ®*'< 50 uragement given to research we notice, the 
-aienoar states the professor of mathematics is glad 
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to furnish subjects for research in applied mathe- 
matics to candidates who have acquired a 
substantial knowledge of the subject-matter of 
the honours course and to direct their work. 
A number of aeroplane problems are generally 
available. In the agricultural department of 
the college, students may prepare for degrees in agri- 
culture and rural economy or for the college diploma 
in agriculture, and their practical work is assisted by 
the facilities provided at the college farm of 675 acres. 
With the aid of a grant from the Development Fund, 
well-equipped laboratories have been provided, and 
full facilities are now available for the investigation 
of problems submitted to the department. 
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CO-OPERATION IN SCIENTIFIC 

\ . 

'HE' principal part of all scientific discovery 

rid research in past time has been the re- 
sult cl^jijjjvate or individual work. Men of great 
originality dhd^'geilius have struck out new lines 
of thought, or made epoch-making discoveries in 
moments of inspiration. Men of lesser originality, 
but painstaking workers, have contributed to 
knowledge by careful measurements or patient 
observations. In many cases useful partnerships 
of two or three have been established, in which 
the members have shared the labour and each 
contributed something the other lacked. In the 
early days of research, when the means of in- 
vestigation in laboratories or apparatus were 
limited, only those who possessed in a high degree 
the capacity for discovery found or made oppor- 
tunity to carry on such work and secure publica- 
tion for it. At the present time, when laboratory 


accommodation is extensive and the numbers of 
the workers greatly multiplied, the difficulty is 
rather to find new subjects for research than the 
means wherewith to do it. 

The result of this is seen in an enormous in- 
crease in the amount of published scientific 
memoirs, and in the disconnected nature of 
much of it. The Proceedings of our learned 
societies, from the Royal Society downwards, and 
of the technical institutions as well, are a record 
of an ever-increasing number of papers on sub- 
jects, for the time being, attracting attention, but 
which are quite detached in their manner of deal- 
^ ing with it. Take, for example, such topics as 
radio-activity, electric waves or oscillations, 
ionisation of gases, wireless telegraphy, radiation, 
and many other popular fields of research, and 
consider the enormous number of papers describ- 
ing experiments on these subjects which have 
been published during the last twenty years. We 
have here the product of much arduous labour on 
the part of an army of scientific workers. Certain 
discoveries and papers stand out as landmarks 
and epoch-making. On the other hand, it is 
impossible to avoid asking the question whether 
much of the work of those who may perhaps be 
desefibed as the privates and officers of lower 
rank in the scientific army could not have been 
made to yield more valuable results if it had been 
better co-ordinated and directed. 

In no. class of work involving many workers 
can we dispense with organisation. An army is 
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not a collection of armed individuals. It is a 
machine in which each man is an element, with 
place and duty. An effectiv'c and successful com- 
mercial institution, such as a railway company, 
is a complicated organism, and not a multitude 
of persons, each playing for his own hand. The 
present method of conducting scientific research 
is a go-as-you-please method, in which each man 
does what his own inclinations suggest to him or 
the means at disposal allow him to do. It is 
perfectly certain that, as the result of this war, 
the British Empire will have forced upon it in all 
departments of activity, first, greater economy 
in the use of materials; secondly, greater cffici- 
qpey in tlic workers; and, thirdly, greater de- 
mand for value in the result. We have to get 
rid, in every department of work, whether politics, 
commerce, manufacture, or domestic life, df 
waste, inefficiency, and make-believe or valueless 
products. We have to get rid of them in scien- 
tific research as well. 

This can only be done by limiting the individual 
initiative and adopting greater and more carefully 
thought-out co-operntion. It is well, therefore, to 
begin to consider the lines on which these reforms 
shall proceed. In the first place, they must begin 
at the fountain head. We must ask for greater 
effectiveness and more valuable results from the 
learned societies, because these represent the 
tendencies and ideals of the leaders of science. 
The Royal Society was originally founded to 
stimulate and encourage scientific investigation 
into natural phenomena, and its analogue in the 
technical realm, the Institution of Civil Engin- 
eers, to promote the utilisation of the forces and 
energies of nature for the use and benefit of man- 
kind. Whilst these great objects are undoubtedly 
assisted by the facilities offered by these societies 
for the publication of accounts of new Igiowledgc 
or new achievements, one great purpose which 
perhaps they might much more adequately fulfil 
should be to poiqt out and direct the forces and 
energies of research in new and iiscfur channels. 

There is one way in which this might be done, 
and that is by carefully organised discussions on 
definite large problems and questions lying at the 
boundaries of our knowledge. The usefulness of 
the British Association meetings has been greatly 
increased of late years by such general dis- 
cussions, as a result of much criticism by Sir 
William Tilden, Prof. H. E. Armstrong, Sir 
Oliver Lodge, and others. 

Why, then, should not the Royal Society devote 
several meetings during the session to general 

M 
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discussions, with careful prcarranj^emcnt, having 
for ihcir special object to elucidate the present 
state of knowledge on some paiticular subject, 
to define its unsolved problems, and suggest or 
indicate the most fruitful lines for future research 
and discovery? To such discussions eminent 
workers in the subject, even though not fellows, 
should be invited. 'I'he object should be to direct 
individual workers to lines of investigation con- 
verging in certain useful directions. 

The example would then doubtless l^e followed 
by other societies; indeed, the Faraday Society 
has held several successful meetings of this kind. 
The function of such meetings should be to stimu- 
late the thoughts and originality of the adult in- 
vestigators, just as the teaching of a good teacher 
does for his students. Then, in the next place, 
valuable work might be done by the formation 
in these societies of committees of investigation, 
composed of small groups of members or fellows 
charged with the special duty of following out 
some particular line of experimental or theoretical 
work, and publishing the result as the joint work 
of the committee, and not of individual members 
of it. Such committees have often been formed 
and done much valuable work, and it suffices to 
mention the British Association Committee on 
Electrical Units to recall one of the most famous 
of them, and the Engineering Standards Com- 
mittees of the Institution of Civil Engineers. 

At the present time, members of learned socie- 
ties either sit and listen to abstracts of papers 
read by others or read one of their own, but they 
seldom, if ev'er, find the opportunity of joining 
hands in a piece of joint work to which all would 
contribute an effective share. 'I'here are many 
fields of investigation in which the work of the 
mathematician, the physicist, the chemist, and 
perhaps the engineer could be united with great 
advantaged, and far more valuable work done if 
each member of the partnership were to play for 
the team than simply for his own hand. 

The mathematician is apt to direct his atten- 
tion too much to problems in which the technique 
of his science is involved, and too little to the 
function of co-operating with experimental re- 
search in bringing us to fresh di.scovcry. In 
like manner, the experimentalist may have his 
skill more rewarded if directed by the guidance 
of the mathematician, who can point out to him 
the best direction in which it can be utili.sed. 

No doubt such co-operative work requires an 
amount of .self-suppression which is not widely 
distributed, but it is what every public-school boy 
exhibits who plays cricket or football for his 
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house and not for himself, or every soldier or 
.sailor who puts “The Service” Wfore everything 
concerning his own life/ and interests. Then the 
same thing applies to commercial research. 
Every British manufacturer who affords himself 
some small degree of scientific research in his 
business is anxious, before all things, to keep his 
difficulties and knowledge to himself. If he could 
be induced to see that his real foes are, not his 
own kindred, but the highly organised German 
manufacturers, perhaps he might be inclined to 
listen to suggestions for co-operative re.search 
maintained by common effort in the common 
intere.st. There are in all manufactures scientific 
problems which all concerned are interested in 
solving. These could probably be better dealt 
with by a strong and highly competent scientific 
staff maintained in common than by insufficient 
individual effort. 

In this matter, however, we work in a vicious 
circle. Until the manufacturers recognise that 
sulficient inducement must be offered to the 
highest .scientific ability to enter commercial 
service, the best men will not take up the work, 
and until such highly trained men with initiative 
are proved to be available, the manufacturers arc 
.sceptical as to the advantages of scientific assist- 
ance. Nevertheless, the supply will create the 
demand, and it is the duty of the universities and 
tec hnical colleges to .sec that the training they pro- 
vide turns out first-class, and not only second- 
class, men. 

The Advisory Council concerned with the 
Organisation and' Development of Scientific 
and Industrial Re.scarch should have all these 
matters in review. We .stand at the entrance 
to a new era in the life of the world, and it is 
imperative that wc should all look the facts fairly 
in the face, and realise that we have to attain in 
every department of national life a higher effici- 
ency and more effective service for the common 
good. 

SCIENCE AND ART OF ILLUSTRATION. 
The I^sscntials of Illustration : a Practical Guide 
to the Reproduction of Drawings and Photo- 
graphs for the Use of Scientists and Others. By 
T. G. Hill. Pp. xii-f 91. (London ; W. Wesley 
and Son, 1915.) Price 105. net. 

I F too little importance has been hitherto 
attached by the writers of scientific books 
to the way in which they have been illustrated, it 
is due to various causes,, not the lea.st of which is 
the want of guidance as to the manner in which 
pictorial illustrations are produced. Want of skill 
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in draugfhtsmanship, and want of artistic percep- 
tion in the selection or arrangement of subjects, 
no doubt account for some of the shortcomings 
of illustrated scientific works. But beyond these 
causes there exists a third, unfamiliarity with the 
technical processes employed in the manufacture 
and printing of illustrations of different kinds. 
Drawings made with the pencil, the pen, or the 
brush require each of them a different treatment 
from that which is appropriate for photographs. 
The arts of copper-plate etching, of dry-point 
etching, of mezzotint, of wood-engraving, steel- 
engraving, lithography, and aquatint are each 
marked out for special preferences in particular 
cases. In' the case of photographic reproduc- 
tion the processes of photogravure, collotype, 
half-tone block making and line block making 
have each their own particular advantages; some 
are better for one subject, or for one kind of book, 
and others for other subjects or books. And this 
quite apart from any of the more complicated 
questions of reproduction in colour. 

'file volume before us is a brave and not unsuc- 
cessful attempt to guide the scientific writer, and 
to put into his hands a manual which in clear and 
simple language reviews the various means by 
which l)ook illustrations are made, whether by 
hand or by camera, and converted into printed 
pictures. The author, who is a professed botanist 
and an accomplished artist to boot, possesses a 
wide acquaintance with the art of hook illustra- 
tion, and his references to leading works in which 
the pictures are produced in difil’creiil ways are 
:opious and appropriate. He is as much at home 
with the delightful wood-cuts of the old hcrbals 
ot huchsius and Matthiolus as with the hand- 
coloured copper-plate engravings of Sowerhy or 
the plates in the Philosophical Transactions, But 
V lor scientific workers other than botanists it will 
be tantalising to find tluil for examples of different 
kinds of illustration a majority of the references 
are to the volumes’ of botanical serials or to inac- 
cessible and obscure botanical monographs. 'J'he 
abundance of excellent illustrations, nearly all 
original, including twelve plates and thirty-eight 
•text-figures, goes far to atone for this defect. 

Our author di.scusses his subject under the three 
headings of intaglio printing, plane surface print- 
ing, and relief printing. He deals with the first 
section in eleven pages, in which brief compass 
he includes technical descriptions of the processes 
of fine engraving, etching, soft-ground etching, 
mezzotint, and photogravure. The instructions 
arc too brief to be taken as working guides for 
the practice of the respective arts, but may serve 
to enable intelligent readers to recognise the pro- 
cess by which any particular illustration has been 
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produced. Under the title of “Plane Surface 
Printing,” a large amount of space is rightly 
devoted to lithography, though for the successful 
employment of this process a degree of crafts- 
manship is necessary to which few scientific book- 
writers can ever attain. Chromolithography is 
dismissed very briefly, as are photolithographic 
processes also; while more attention is given to 
collotype, a process which except in the hands of 
professional craftsmen is seldom satisfactor}\ 
Under the heading of “ Relief Printing ” are 
grouped the topics of wood-cutting and wood- 
engraving (of which arts the author wisely omits 
all technical instructions), the half-tone photo- 
mechanical process, the half-tone three-colour pro- 
cess, the production of photomechanical line- 
blocks, and the swelled-gclatine process. The 
survey is not quite comprehensive; it does not 
include the useful, if little used, process called 
“monotype” or “ clcctrolinl,” which is one of the 
easiest for amateurs. It does not mention the 
excellent tungstate of lead process for line-blocks 
used by Messrs. W’^alkcr and Boutall. Neither 
does the author refer to the use of a process, 
common in the production of postage-stamps, of 
surface-printing transferred from an original that 
was engraved on copper or steel. 

Probably the most useful parts of the work will 
be the passages intercalated between the descrip- 
tive matter, in which the author gives admirable 
advice to the writers of scientific papers on the 
preparation of ihcir illustrations, on methods of 
drawing for reproduction, whether of line-dia- 
grams, or of mi('roscopic details, of maps, or of 
graplis. He advises, on the whole, against the 
use of separate plates, and is in favour of illustra- 
tions incorporated in the text, and therefore 
printed from relief-blocks. Some of the sugges- 
tions about spacing out figures on a plate or 
avoiding the abomination of glazed paper, are, 
if rather naixe, decidedly apposite. By way of 
affording comparison between results of rival 
methods three plates arc given, produced from 
the same photographic negative (a salt-marsh in 
Brittany) in photogravure, in collotype, and by 
half-lone block respectively. All arc excellent; 
but the half-tone block is remarkably good. 

The recommendations as to drawing for the 
purpose of reproduction are excellent, but the 
author should not call the art of “lettering” (so 
neglected by non-professional draughtsmen) by 
the name of “ printing ” ; that is exactly what it 
is not. Wry useful hints are given as to the aid 
to be derived by drawing in waterproof ink upon 
an ordinary photographic silver-print, which is 
then bleached out chemically (recipes given for the 
bleaching agent), leaving a useful line-drawing. 
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Very useful, too, are the remarks as to the stages, 
in the various processes, at which corrections may 
be made. We miss certain references which might 
be expected. There is no mention of the etched 
copper-plates of Hooke’s “ Micrographia ” (1665), 
with its celebrated enlargement of Pulex irritans ; 
or of the use of coppcr-plate etchings printed 
in the text as in many early books in 
science; or any reference to the great advan- 
tage (if properly printed) of wood-engraved line 
diagrams with lines and letterings cut in white 
against a black background, as in the “(luivres 
de Verdet;” admirably printed about 1870 at the 
Imprimcric Nationale of France. But the success 
of these last-named cuts depends essentially upon 
the quality of the ink used, a weak point with 
almost every Juiglish printing house, as William 
Morris discovered when he wished to produce the 
Kelmscott books. l^'or some unknown reason 
Fnglish printers prefer a “grey” to a really fine 
black printing; and the ink they habitually use 
would be quite unsuitable for some of the finely- 
cut blocks which adorn certain recent (ierman 
text -books of physics. The final chapter on rela- 
tive cost of blocks and plates is, in spite of some 
defective arithmetic, commendable. 

On page 67 the author makes the comment that 
drawings of microscopic details, usually produced 
by lithography, ought not to l)e so, “since the 
figures are necessarih' divorced from the letter- 
press.” This is an entire blunder. One of the 
most satisfactory of modern text-books, the 
“ Practical Pathology ” of Prof. G, Sims W'ood- 
head, has more than a hundred exquisite illustra- 
tions, in two or three colours, printed in the text. 
The printing of this and other kindred hooks seems 
to be an envialilc speciality of a firm of Edinburgh 
printers. 

A final word of praise must be given to the 
manner in which this book is itself produced, 'fhe 
lypography is far above the average ; and in 
respect of clear type, wide margins, and clean 
imposition is a credit to the press from which it 
issues. The omission of an index is an unpardon- 
able sin, for which the printer is not responsilile. 

. S. P. T. 

ABORIGINAL TNIIABITANTS OF NFAV- 
FOUNDLAND. 

The Beothucks or Red hidians, the Abori^^ifial 
Inhabitants of Newfoundland, By J. P. Howley. 
Pp. XX + 348. (Cambridge: At the University 
Press, 1915 .) il, IS, net. 

T he Beothucks described in this fine mono- 
graph, the result of the life-long devotion 
of Mr. Howley to the investigation of this mys- 
terious tribe, arc an ethnological puzzle, and, like 
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that of the Tasmanians, with the scanty material 
at our disposal it is practically insoluble. In the 
case of these two races we possess little material 
save some articles recovered from their graves or 
camps and the more or less vague and fragmentary 
accounts of untrained observers. 

The Beothucks were relentlessly attacked on 
two sides : by the Micmacs, an intrusive Algonkin 
race from the American mainland, and by the 
French and British hunters and fishers who began 
to visit Newfoundland when its valuable fisheries 
became known in Furope. 

As in the case of the Tasmanians, the last sur- 
vivor was a woman, who died in 1829. Before 
their final disappearance the conscience of the 
colonists had been aroused to the tragedy of the 
destruction of a friendless and generally inoffen- 
sive people. An institution for their protection 
was established, and expeditions were sent in 
search of the survivors, but without much result. 
One exploring party came into touch with them in 
1810, but owing to misunderstandings and some 
lack of intelligence on the part of the leaders, little 
was learned about them. We know that they 
lived in circular or octagonal huts with a fireplace 
in the centre, round which in a circle of pits the 
occupants sheltered themselves from the rigours 
of winter. They were a tall, robust people, 
dressed in skins, armed with bows and arrows, 
spears, and clubs. "J'hcy did not, like the Indian 
tribes of the mainland, scalp their dead enemies; 
they cut off their heads and stuck them on poles. 
Of their religious beliefs we know little. They 
recognised a life after death, and that the spirit 
held some sort of communication with the sur- 
vivors, and they seem to have believed in some 
greater spirit, like the Manitoii of the Indian 
^ tribes, 'i'hey are said to have washed themselves 
I only after the death of their wives, a rite pointing 
to some kind of Ijclief that the ghost clung to its 
I nearest relati\e. They used red ochre freely as 
an ornament. 

It is difficult to decide their racial affinities. 
Some believe them to be connected with the Red 
Paint people of Maine. A wilder theory repre- 
sents them as the descendants of Scandinavian" 
ancestors, but this is disposed of by their skull 
j measurements and the scanty vocabularies which 
survive. They were probably not allied to their 
nearest neighbours, the Micmacs and the Eskimo, 
but they may have been a ‘branch of the Algon- 
kins, modified in appearance and manners in their 
new environment. This migration from the main- 
land must’ have been early ; otherwise their lan- 
guage would more clo.seIy resemble that of the 
continental tribes. 

It is easy to blame the early colonists for the 
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destruction of this tribe, but for this a heavier 
responsibility rests on the Micmacs. Mr. 
Howley’s book tells all that can now be dis- 
covered about them. Even if it shows lack of 
literary skill and in some pLices mif^ht have been 
with advantage abridged, it is an adequate record 
of a regrettable chapter in the history of the 
colony. In its format and illustrations it is 
worthy of the traditions of the Cambridge Uni- 
versity Press. 

TJ/E RESISTANCE OF SHIPS. 

Ship Form, Resistance, and Screw Propulsion. 
By G. S. Baker. Pp. vii 247. (London : 
Constable and Co., 1915.) Price 12.9. 6d. net. 

T he author of this book is the superintendent 
of the William Fronde experimental tank 
at the National Physical Laboratory, and it is 
v^'ilh the results of model experiments in this and 
otiier such tanks that the greater part of the book 
is concerned. While there is little new material 
in the book, it forms a valuable collection of 
collated data in ship form and resistaiu'e research, 
and from this point of view should be useful to 
the student of naval architecture and to the dc- 
signer to whom the services of an experimental 
tank are available. h\dl reference has been made 
throughout to the work of Taylor, Biles, Froude, 
and Peabody. Such research results as the 

author considers to be of permanent value have 
been collected and analysed, and allhough 
opinions will differ as to the value of much of 
the great mass of matter which has been ignored, 
the book shows evidence of much care in sorting 
and examining published data. 

J he book is divided into tw^o sections, the first 
dealing with “Ship Form and Kesistance,’* and 
titfi second with “Screw Propulsion.” In the 
first and most successful f>art of the bcK)k, the 
theory of ship resistance, with its dependence on 
skin friction and on eddy and wave-making re- 
sistances, is first considered. The effect of form 
and of variations of form on these separate 
sources of resistance is considered in detail, and 
much attention has been paid to the analysis of 
experimental data bearing on this part of the 
work. Particular emphasis is laid on the import- 
ance of the ‘.‘prismatic” or “longitudinal” 
coefficient of a vessel, as opposed to its “block” 
coefficient. Experiment clearly shows that the 
resistance of a ship, and more particularly the 
orm of its resistance-speed curve, dejDcnds chiefly 
nn the longitudinal distribution of its displace- 
ment. A large part of this first section of the 
^ook is devoted to the effects -on resistance of 
varying lengths of entrance, run, and parallel 
NO. 2402 , VOL. q61 


middle body, work with which the author’s own 
investigations ha\e been largely concerned. 

There is a useful chapter on the form and re- 
sistance of high-speed vessels of abnormal type, 
including hydroplanes and the floats of seaplanes, 
and a further chapter deals with the effect on 
resistance of varying depths of water and of re- 
striction in the waterw^ay of narrow channels. 

The second portion of the book deals briefly 
with the various theories of the screw propeller; 
with the elements of screw propulsion ; and the 
design of propeller blades. Screw efliciency, 
with the allied questions of hull efficiency, wake 
deduction, and thrust deduction, arc clearly ex- 
plained in a very satisfactory series of chapters. 
A chapter is devoted to a consideration of the 
I phenomenon of cavitation, and one to a brief 
: sketch of the main engine. 'I bis forms the least 
1 satisfactory portion of the book. In the chapter 
I on cavitation there is much loose definition and 
i lack of precision, which will probably be rectified 
! in any further edition, while the chapter on the 
main engine is very superficial. The book would 
not suffer appreciably by the deletion of this 
section. The final chapter touches briefly on the 
tabulation, plotting, and analysis of measured- 
mile trials. 

The book as a whole is well arrangi‘d and has 
a good index. 

OUR BOOKSHELF. 

Elementary Lrss(nis in Eicctrieify and Mag- 
netism. By Prof. .S. P. 1 'hoinpson. New 

Edition. Pp. xvi I 744. (London: Macmillan 
and Co., Ltd., 1915.) Price ^s. ini. 

Tins well-known book has become almost a 
classic for those beginning the study of elec- 
tricity and magnetism. It is an encycloptedia 
of information on all things* electrical. A new 
edition of a volume that attempts so much, in a 
science which develops so rapidly as electricity, 
must suffer many changes, and the new yolume 
contains two intcri*sting new chapters- -one on 
wireless telegraphy, and the other on the modern 
conception of the electron. It is a tribute to Prol. 
Thompson’s skill as an expositor that he deals 
in a short chapter with such difficult problems as 
those involved in the consideration of the oscilla- 
tions in the coupled circuits of a high frequency 
oscillation transformer. 'Fhe chapter on electrons 
is also a welcome addition. The author has 
managed to compress into a dozen pages as miu*h 
information on this subject as is usually con- 
tained in books of much larger size. 

It is a matter for regret that Prof. Thompson 
has not stated Ohm’s law* as it is generally 
understood at the present time. Ohm’s law as 
.stated by Ohm, wilhoiit the condition of unaltered 
physical properties, is not a law at all. In the 
text it is stated that the “resi.sfance of a given 
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conductor is, in fact, constant, so long as its 
physical properties are unaltered,'* and this is 
the only meaning Ohm’s law can have if it is a 
law and not a statement without physical signi- 
ficance. But this is a small point to criticise 
where so much is excellent. 

It is as a historian and recorder that Prof. 
Thompson has earned the gratitude of electrical 
engineers and physicists as much as in any other 
direction; and from that aspect alone his “Ele- 
mentary Lessons in Electricity and Magnetism ” 
is worth reading. 

Market Gardening, By Prof. E. L. Ycaw. 
Pp. vi + 102. (New York: John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
1915.) Price 3^. net. 

This little book is intended to serve not only as 
an elementary text-book of market gardening, 
but as an introduction to vegetable-growing in 
school and home gardens as well. 

To attempt to deal with so complex a subject 
within the space of 68 pages of bold type was 
heroic, and only an author well acquainted with 
his subject could have given so much trustworthy 
information in so small a space. \Vc could wish 
that its admirable points had been still further 
elaborated for the use of beginners, who arc 
assumed to know more of manual processes than 
is likely to be the ease. 

Viewing it as an account of American market 
gardening, one . is struck with the remarkable 
omissions ( oncerning things which we believe, on 
this side of the Atlantic, to be of the first import- 
ance. Intercropping is illustrated by four excel- 
lent plates, but only once incidentally mentioned 
in the text; rotational and suooessional cropping 
arc not mentioned at all. No help is given as to 
the selection of profitable varieties. The spade 
apparently finds no place even in the home garden, 
and many labour-saving devices, methods, and 
appliances well known here seem to be unknown 
there. Sub-irrigation is not mentioned, and only 
tw'cnty-thrce crops are dealt with, w’hereas our 
market gardens accommodate nearly double that 
number (not including- fruits and How’ers). More 
notes iipon the cost of raising (Tops, the returns 
to be expected, and the like*, w'ould have been 
valuable; only here and there is this mentioned. 

E. J. C. 

The Student's Handbook to the University and 
Colleges of Cambridge. Fourteenth edition. 
Revised to 30 June, 1915. Pp. 701. (Cam- 
bridge: At the University Press, 1915.) Price 
35. net. 

Though the statements made in the handbook 
are not official, every care has been taken by 
reference to competent autjhoritics to make them 
accurate. The temporary emergency legislation 
occiisioned by the war is recorded in this new 
edition. This legislation refers, among other 
matters, to the allowance of terms and examina- 
tions to students on active service, and the modi- 
fication in their('ase of various fees ; and also to the 
modification of certain examination regulations. 

NO. 2402, VOL. 96] 


LETTERS TO THE EDITOR. 

[The Editor does not hold * himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naiukb. No notice ts 
taken of anonymous communications.] 

The Origin of New Adaptive Characters. 

Thk author of the article in Naiukb of July 
entitled “The Material Basis 01 Evolution” has mis- 
understood some of the chief bearings of my address 
entitled “Origin of Sin^^le (’haracters as Observed in 
Fossil and Living Animals,” ^ and I would regret to 
havtj certain passages in this well-intentioned review 
quoted as expressing my o])inions. My address was 
based on researches earned on continuously since 1889 
on ihc! actual modes of origin of single specific and 
generic characters as observed in several lines of 
mammalian descent (horsc's, rhinoceroses, and 
tilanotheres) in which such characters can be traced 
from their beginnings to their final development with- 
out any break. 'Fhe t(‘rm numerical w'as used as 
convenient designation for all characters which nia\^ 
be expressed in numbers and formulai, while the term 
proporliontd was used for such characters as may be 
exprc'ssed in in(lici*s and ratios.-* There, is a clear 
g( n(‘tic distinction between ihesti two kinds of char- 
acters, for while changes of proportion, such as the 
n‘(luction of the lateral digits of the feet of horses, 
j^radiKilly lead into changes which may he e.xprcssed 
numerically, such reduction-changes fall under law’s 
w’hich govern quantitative changes in general rather 
than la\ys which g()V(*rn the origin of new characters. 

It is in the origins of new adaptiv'e organs, such 
as the horn nidim(‘nls uf the skull of mammals, that 
\ye observe another evolutionary principle in opera- 
tion, w'hereb}' descendants of tla? .sanu^ ancestors give 
rise to similar numerical characters, both in near 
and remote lines of descent, while at the same tinu* 
tliey may givt* risi; to entirely dissimilar proportional 
chanielers. In other words, theni is some principle 
of ancestral lu'reditary predisposition or control in the 
origin of many new numerical characters which we 
cannot at present und(‘rst;md or explain. Nor can w’e 
mnv . xplain the causes of the origin of proportional 
iharacters, bccaiis(i both the L.'imarckian and the Oar- 
w'inian explanations fail in certain cases. The principle 
of .ancestral predisposition also oper.'ites in the propor- 
tional evolution of nearly ndated lines of desc(*nl, 
.»ltly»uj^h not in the remote lines. 

Ihe distinction between numerical and proportional 
is further^ sustained by the fact that modern 
mamin.'dn^ists, such as Miller and Osgood, in tJieir 
systematic treatises on carnivores and rodents, employ 
either proportional or numerical characters in all their 
definitions; in practically all systematic treatises on 
the hard part of mammals this distinction is used in 
definition. Proportional characters are fan more 
common than numerical. The obwrvations of Osgood, 
moreover, wdiich arc on an unprecedented scale, em- 
br.'iring the examination of more than 27,000 .speci- 
mens of Peromyscus, are in absolute accord wdth my 
results obtaincej in palaeontology, namely, that there is 
a complete continuity (rather than di.scontinuity or 
saltation) in the origin of proportional characters and 
in the origin of several, if not all, of the numerical 
characters observed. 

As to the Do Vries mutation hypothesis, it is ex- 

y Prcsitlcntial .'iddrtsR^ before the Pal&e'^ntolofcical .Soe’ely of 
delivered in the Academy of N.atural Sciences of Philadelphia, December 31 

*^alT in**t*' **””^ ^*^* rrp’oeed by the desigpatioM “ recligwda* 
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prcssly not stated in iiiy address, as quoted by niy in Bateson’s reasoning arises from the fact that in 

reviewer, “that there is no evidence whatever in sup- his special field of investigation the new laws and 

port of the theory that ‘ species * may arise from principles established in palaeontology are not observ- 

fortuitous, saltfUory characters.” No such sweeping able at all. 

statement is made ; on the contrary, the much more Of the three kinds of mammals mentioned above 
guarded statement is made (p. 229) that, “ 1 do not the group at present revealing the most complete and 
know of a single instance where a field observer in unbroken history is the titanothere family, which I 
mamm.'ilogy or in palicontology has recorded a new have been engaged in monographing during the past 
saltation [i.c. mutation] characler which is known to fifteen years for the United States Geological Survey, 
be of any significance in the evolution of the race. . . . The most significant result derivc'd from the intensive* 
Saltation is, however, theoretically probable in certain study of the (*volution of this family is the law of 
numerical and meristic characters, such as super- multiple-character ovoluti'm, namely, that evolution 
numerary tc'oth and vertebrae.” . simultaneously progresses in every one of the in- 

Nor has the reviewer understood my observations numerable single characters of which an organism is 

regarding the nature of species ;ind genera. 'I'htj composed*. Each char.acter possesses its own indivi- 

Darwinian tradition as to the actual modes of evolu- duality and separableness, each advances or lags 
tion of species, which is closely followed by De Vries behind according to its individual velocity, each sub- 
and Bateson to-day, may be described as a “single serves the general purpose of the entire organism 
character” or “group character” doctrine, namely, through the uniting torces which we term correlation, 

that the (wolution of species manifests itself suddenly While writing, I would like also to correct an 

in one character or group of charact(‘rs; that when- erroneous impression, for which my present reviewer 
ever such character or characters arise through in- is not Jit all responsible, as to my viewpoint regarding 
dividual variation or throug-h saltation, they mjiy be Lamarckism. In 1889 I held that the reaction- 
fixed in the race by selection. This was one of the inheritancci hypothesis of Lamarck was the only ex- 
i^'^scntial features of our formt*r conception of evolu- planation wc have for such directive or orthogcnetic 
lion, namely, that an organism advances now here, tendencies in evolution as are displayed especially in 

flow there; it was drawn from ancient traditions about origin of ch.iracters which 1 have termed “recti- 

the nature of “species” entirely prior to the period of gradations.” 1 subsequently — with Baldwin and Lloyd 

pakcontolugical discovery of the actual modes of (‘volii- Morgan — discovered the orgjinic-selection principle 

titin of animal forms. I hesf* d.itf* back to the discovery abandoned the re.iction-inheritance interpretation 

of mutation by th<‘ German paljcontologist W.'uigen in when 1 observed that while it may explain certain 
1869, inut.'ition in an entirely dilTerent sense from that orthogencdic tend(‘ncies, it is directly contrary to 
of De Vri(‘s. Pjihcontology has now demonstrated others. Thus I am to-day in no sense a Lamarckian, 
that we must abandon this “single character” con- All that wc can positively state at present is that 
ception of evolution, because it proves that every .adaptive trend in the origin of new specific and 

org.anism is made up of an almost infinite numb(*r of generic characters is the resultant of the interactions 
ch.'iracters, e.ach of which is in a continuous shite of ^our sets of force's : germinal, environmental, 

movement, either originative, progressive, or retro- ontogenetic, and selective, as oxpressetl in the law of 
gn'ssive. This is a law well observed and established “ tetraplasy.” We know that these “actions,” to quote 
through pjiljeontology, for which at present we offer Newton’s phrase, an* in continuous operation. We 
no theoretical explanjition whatever. The “ single ‘dso know that in certain cases one or other of 
characters” and “group characters” of the older these four complexes of forces may be dominant, so 
svstematists and of Darwin jin* now seen to be those the visible changes which wc observe in animals 

which, Jilthough part of ji large general advance or ‘^*^d plants may for a time be chiefly either ontogcnic, 
retrogression, hajipen to be so conspicuous as to attract environmental, or g^erminal, or selective. But what 
the eye of the zoologist. In my address this newly- niay be the nature of the interactions between onto- 
diseovercd law of multiple-chanK!t(*r evolution i.s shown environmental, and selective^ forces on the germ- 

to be f*ntirely in accord with the theory of the “unit- chrom.atin and the continuous origin of new adaptive 

^inracter” constitution of the germ, which chiefly chanicters in thi* g(*rm-chrom.'Uin we have not ;is yet 

wtes from Mendel’s discoverit*s. * the most remote conception. 

In regard to njitunil sel(*ction, I am not Convinced, Finally, the chief purpose of my address was to 

as my r(‘viewer stat(*s, “ tluit all characters must run show the real harmony which exists between the 

the gjiuntlet of selection.” On the other lumd, 1 give actual observations of palaeontologists and of experi- 
it as my theoretic o|finion (p. 239) that “Selection is mcntjilists and the cfistinctive principles which are 
operating always upon the sum of all the niov(*nu'nts, most readily observed in these respective fadds of 
actions, and reactions of characters known nk the research. Henry Fairfield Osborn. 

organism and upon all single characters [which happen Columbia University, September .29. 

survival or elimination value.” « 

as iIH cannot lond the least shadow of assent, Pkoi-. Osuorn would have earned the Kratitude of 
PrAf states I do, to the recent enunciation us all if he had produced some evidence in support of 
theorv f ^ have to forgo the his assertion that “there is a clear genetic distinction 

sirhitA 0 of germinal determiners and sub- between ‘numerical* and ‘proportional* characters.” 

On eory of evolution by loss of determiners. | We still nuiintain that this connection cannot be 

1 I expressly state that whild demonstrated, 

to evnliif;!Jn^K ° ™ p^ost positive testimony as Neither can the reviewer admit that he has failed 

such nc u 'j *oss of Certain somatic characters, to understand Prof. Osborn’s observations regarding 
the wVv mrllf of the horse (of which, by the nature of species and genera. In the first place, 

istl Rcrniinal determiners still per- Prof, Osborn’s interpretation of the “Darwinian 

nnd’nronnrfi/s^ additions of new numerical tradition,” which ho emphasises in this protest, is 

Kocene ?ntr» characters such as transform the inadmissible, since it involves the assumption that the 

Word wifVi mammals certainly does not evolution of s|>ecies manifests itself suddenlv “in one 

this outwnr/1 * metaphysical conception that character or group of characters.” From His context 

•m inw'irrl development may represent, he implies that according to this “tradition” a species, 

of germinal determiners. The defect A, may give rise to .species B, C, and D, each differ- 
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ing from the other in sharply-defined characters, 
which, being products of the germ-plasm, are trans- 
missible, though they may be eliminated by selection. 
He contrasts this view, which is not according to the 
Darwinian tradition as commonly accepted, with his 
own — which is entirely “Darwinian “—based on osteo- 
logical characters according to which the evolution of 
species is quite* otherwise, demonstrating a condition 
of continuous development to be traced by means of, 
say, a horn or the cusp of a tooth ; or, in other words, 
on “characters which happen to be so conspicuous as 
to attract the eye of the zoologist.** 

Having disposed of the Darwinian “tradition,” he 
proceeds to point out a more excellent way of inttjr- 
preting the mazes of evolution, and this by means of 
a “ newly-discovered law’ of multiple-evolution ” derived 
from the discoveries of palajontology, which “ proves ’* 
that “every organism is made up of an almost infinite 
number of characters, each of which is in a continuous 
slate of movement, either originativi*, progressive, or 
retrogressive.** But this idea of “multiple-character 
evolution *’ c.uiiioL fairly be said to be new. h'uither, if 
Prof. Osborn has independently arrived at this con- 
ception of ev(»lution, he has done so through his own 
wide knowledge of living animals, and not (‘iitirely, as 
he seems to believe, through his brilliant discoveries 
in palaeontology. Pal.-eonlology, in short, cannot be 
s.'iid to “prove” that every organism is made up of 
an infinite numbcT of characters . . .” for pala*onlo- 
logy can “ provt* ’* no more than can be attested by 
.such .skeletal and dermal structures as arc capxible of 
fossilisation. 'I'he characters furnished by musculature, 
viscera, “ behaviour,** and the “emotions,** for example, 
are all factors of evolution which can only be im- 
>erfectly inferred, not demonstratccl, by the palaeonto- 
ogist. 

In stating that Prof. Ossborn could find “no evidence 
whatever in supf)ort of the theory that species may 
arise from fortuitous, saltatory characters,” the re- 
view’cr f(‘lt that he was accurately interpreting Prof. 
Osborn’s assurance that he did not “know of a single 
Instance where the field ob.server in mammalogy or 
])alapontology has recorded a new saltatorial character 
w'hich is known to bo of any significance to the r.ace. 
Prof. Osborn’s reference to teratological ca.ses dt 
not seem to help him. 

The reviewer frankly admil.s that he was wrong in 
suggesting- that Prof. Osborn was to bo regardc'd .as 
in sympathy with the theory of evolution by lo^s of 
charactiMs. "I'jjK Rf.view’Er. 

Simple Device for Controlling the Movements of 
. ParamoBcia. 

Evkk\onk who is concerned in the teaching nf 
elementary zoology know's the great dilficuhy of so 
controlling the movements of I’araman'ium that 
Students can distinguish the (‘ssential featun*.s of its 
sU'ucture. Of all the methods adopted for this pur- 
pose of which I have hitherto heuid, noiw? has ever 
given me such successful results as one which I tried 
rt'cenlly in this department as an experiment, and the 
advantages of which combine simplicity with very 
gn'at (Ofitrol over the animals. 

\ small quantity of ordinary gum is painted on a 
glass slide, and allowed to become n(*arly dry; a droj) 
of water containing the Paramoecia is then placed on 
the guin and covered in the ordinary w'ay with a 
cover-glass. At first the gum will scarcely interfere 
with the movements of the anim.'^ls at all, but within 
a few minutes, as the gum ditTust*s through the water, 
they will l)e seen to move more* and more slowlv, and 
ultimately they will be* unable to move at all. Finally, 
tbe irritation caus<*d by the- gum will result in the 
discharge of the frichocysts. 
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This method of using the gum enables the student 
to observe the Paramoecia at first in an almost normal 
condition, and afterwards to ♦make a careful and de- 
tailed examination of them at his leisure. The normal 
shape and appearance arc retained for a long time, 
even when the animal has become stationary, save that 
the gullet tends gradually to disappear, possibly 
through clogging with the gum. . 

R. W. Harold Row. 
Zoological Department, King’s College 

(University of London), November 8. 

! MONUMENTS AND LIGHTNING. 

T he liability of monuments to be struck by 
lightning is the subject of a recent memoir 
in the Atti della Pontificia Accademia dei Nuovi 
Lincei by Prof. Ignazio Calli. The occasion of 
1 this note was the destruction at Santamaria di 
j Capua Vetere, in the province of Caserta, in Octo- 
1 ber, 1914, nf a fine monument erected in 1895 in 
memory of the bailie 1 ought near to Volturno in 
i860. This monument of travertine marble, about 
95 feet high, consisted of a stately column on ^ 
substantial pedestal, surmounted by a colossal 
bronze statue of Victory about 10 feet high, 
weighing 1500 }X)unds. This statue w.as fixed in 
the .summit of the column by an iron rod which 
penetrated about half-w^ay down the column. The 
monument stood in the quadrangle of the com- 
munal building, far from any high trees. During 
a violent thunder.storm about 2 a.m. a lightning 
stroke threw down the great bronze statue, and 
destroyed the upper half of the column. It is 
thought that the destruction might have been 
averted had an cllicient metallic conductor con- 
nected the bottom of the iron rod to a damp 
stratum of soil. It is evident that an insulating 
mass of niar])l(*, many feet high, Ixjtwccn a metal 
object and the earth affords no protection what- 
ever against a scv’crc thunder-stroke. 

Prof. Calli takes occasion to refer to similar 
cata.strophes which befell a column at Constan- 
tinople in the year 548, and another dedicated to 
Constantine the Great in the same city in the year 
iioi. In Rome in the fourteenth century Xhc 
column of Marcus Aurelius Antoninus was badly 
damaged at the top; and in the .same century the 
statue of Trajan on the summit of the celebrated 
column of Trajan w^as likewi.se de.stroycd. Tacitus 
records how in the year 6t a.d. the Baths of Nero, 
erected scarcely one year before, were destroyed by 
^ lightning. More recent times have witnes.scd the 
! de.struction of the tower of the Gastello of Milan 
I «f Ivrea (1676), of San Naas&ro at 

I I^rcscia (1769), and of the fortress of the Lido at 
X'enice (iSoS). In 1572 the flagstaflF of the Castle 
j of St. Angelo in Rome w'a.s destroyed, with the 
I bronze statue of the Archangel Michael. Between 
the years 1606 and 1809 the basilica of St. Peter’s 
was struck, generally on the cross or the golden 
ball, at least twenty-two times. On the last occa- 
.sion (1869)' the Pope, Pius VIL, had already 
begun preparations for fixing lightning conduc- 
tors. For more than a whole century the.se 
conductors have effectually preserved the struc- 
ture from damage. 
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PFT?^TA 1 from the rise of Cyrus to the death of Darius 

... ^ I Hystaspes — as well as to that attractive and 

C OL. SYKES has long won a position of neglected subject of the Sasanid kingdom, where 
authority and distinction in Persian ques- “Asiatic slaves” appear struggling .so long and 
lions by his travels and studies, including the so successfully against the Far Eastern expansion 
well-known “Ten Thousand Miles in Persia,” an of Rome. The whole subject of Zoroaster and 
“ ouvrage couronn6 ” (by the Royal Geographical fire worship is sympathetically treated, and one 
Society) more than ten years ago. But for many may learn much of Old I’ersian architecture, art, 
years he has cherished the idea of a Persian his- and poetry from these pages. 

tory, only now fulfilled — the crown of his labours. In the Abbasid period of Muhammadan rule the 
Sir John Malcolm’s “History of Persia from the author well develops the subject of Persian in- 
most Early Period to the Present Time ” appeared fluence — so notably revived, after a time of deep 
in 1815, and since that time no English Orientalist depression, by the overthrow of the Umayyads and 
has attempted the same task on a similar, or the transference of the capital from Syrian 
adequate, scale. Sir Clements Markham’s useful Damascus to Baghdad on the Tigris. The reader 
“Sketch of the History of Persia ” (1874) does not may be referred to the forty-ninth, fiftieth, and 
claim to ('omc into the comparison- excellent as fifty-fourth chapters : “ IVrsian Ascendancy in the 
it is. vSince Malcolm’s work, a century ago, the Early Abbasid Period,” “'I he flolden Age of 
fudd of investigation has been transformed ; mines Islam,” and “Persian Literature before the 
of buried treasure have shown 
something more than “neglected 
^igricultural land.” The cunei- 
lorm inscriptions have been de- 
ciphered ; such records as the 
cslindcr of Cvrus and the Bchis- 
tun record of Darius have been 
discovered and interpreted; his- 
toric sites have been excavated ; 
we have in a measure evoked the 
spirit of ancient Persia. The 
modern world is now in a position 
to understand to some degree the 
Persian side in the struggle with 
Hellas and with Rome, .and to 
revise old notions, based exclu- 
sively upon Western information 
and Western views. Ancient 
Persia can no longer be treated 
as a mere barbaric despotism, 
which has contributed notliing to 
civilisation. 

Col. Sykes has special advan- 

close personal Kk;. i.— Gold model of Acha*metiUn chariot. (From “ Treasure of the Oxus.") From “ A HUtory 

Ifnowicdgc of .so much of the of p».rsm. ’ 



ground ; for twenty-one years he 
has lived in Persia ; as a diplomatist, a soldier, a 
traveller, and a student he has seen the Middle 
East from various sides and penetrated many dis- 
guises. Peculiarly gfK)d, among many good 
things, arc the geographical and topographical 
sections and references, .such as the chapters that 
introduce the work (“Configuration, Climate,” 
etc.), and the constant elucidations of hi.story 
through, the personal wanderings and investiga- 
tions of the writer. Archajology and topography 
are well combined in the account of the great 
ruined sites of Achaemenian and Sasanid Persia, 
and the history of culture is not forgotten in the 
sections given to Persian customs, language, 
letters, and art, in various periods. 

This book seems to give a fresh interest and 
value to the time of early Persian greatness — 


Mongol invasion,” some of the most interesting 
and valuable in this work. • 

The Mongol llkhanate of Persia, in its political 
history, might perhaps have been made more of 
(except for the reign of the ugly and glorious 
dwarf, Ghazan, which is fully appreciated) ; on 
the other hand, the survey of Persian literature 
and art under the Mongols is very useful. But no 
part of this history is more serviceable, for none 
fills a more evident w’ant, than the picture of the 
rise and fortunes of the new independent Shiite 
Persia, after the fall of the Timurids, in the six- 
teenth century. Of few parts of Persian .story is it 
perhaps more difficult to gain really good informa- 
tion and criticism ; of few parts is there more 
general ignorance. 

The illustrations, by themselves, arc note- 


A HIrtory of Pereia." By Lieut.-Col. P. M. Vol. i., pp. xxvi 

PP* xx»*+ 565 * (London: Macmillan and Co., Lid., 1915.) 
50s. net, two volume I. 1 v 3 / 
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worthy, and place us under a debt to the author, 
who has furnished many from his own collections 
and photographs. Some excellent things come 
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from Homm.'iire de HelTs “ V'oyajie cn Turquic 
etcn Perse,*' Layard’s “Nineveh,** J. de Morgfan’s 
“Delectation cn Perse,*’ Diculafoy’s “ L’Acropole 
dc Suse’* and “L’Arl antique de la Perse,** the j 
“Treasure of the Oxus,** and Martin *s “Miniature 
Paintinct in Persia ** ; Vcreshchactin*s pictures of 
Russian Central Asia have also been laid under 
contribution; and the author’s industry and en- ! 
thusiasm have colled cd treasures from many other j 
sources. Besides the headpieces of the chapters, • 
reprodiicinjt early coins, seals, ft^-ms, medallions, 
Vitses, cylinders, inscriptions, armour, and scenes 
of war, chase, and actriculture, more than 160 
full-pactc dcsijtns, some in colour, arc true illustra- 
tions of an admirable work. The seven maps arc 
perhaps somewhat less pleasinpf and effective, 


214), and several of the author’s own photographs 

(p./r., ii., 340, 342)- 

It is perhaps open to criticism that so much 
spa,pe has been given to early Oriental matters 
before Cyrus, and that such deep digressions are 
sometimes made into external history of later timt*, 
well away from the main subject (see chaps. 4-7, 
20, 44 6). 1'he comparative value of the great 
figures of the Persian stage may be sometimes 
overrated ; even Alexander of Macedon is perhaps 
a case of this. One could wish that Col. Sykes 
had given the Behistun inscription in full. In his 
picture of Zoroastrianism he scarcely seems to 
allow suflicicntly for shadow as well as light, for 
readiness to persecute as well as for “good 
thoughts, good words, good deeds’’ (Humata, 




Fk. 3 -Kupkan, ihe home of Imam KuU. From “ A History of Persia.’’ 


though mostly of good average merit; that of 
Central Asia, facing p. 84, vol. ii., leaves one 
cold ; that showing the Persian provinces, under 
the Abbasids, vol. ii., p. 62, is perhaps the best. 
Some of the pictures (among which, of course, 
none are “lancy”) arc of striking beauty, in- 
terest, or clearness : one might instance the 
“Ararat** of vol. i., p. 4, the “Friezes of the 
Archers,** and “Lions** at Susa, facing pp. 58 
and 194 in the same volume ; the photographs of 
Bandar Abbas, Yazd, and Kirman, by H. R. 
Sykes, in vol. ii. ; lhc .specimen chariot of the 
First Persian Empire (i., 150), the tomb of 

Cyrus (i., 164), the captivity of Valerian in the 
hands of Shapur (i , 43?). the tomb of Timur (ii., 
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JIukhtii, Hvnrshta). It was not merely from the 
Church of Rome, but from’ the Catholic Com- 
munion in hast and West that the Nestorians 
broke? off. But the whole book is delightful, and 
one cannot but hope that it will be widely read 
and carefully studied ; it is sure to be enjoyed. 

THE SAN FRANCISCO MEETING OF THE 
AMERICAN ASSOCIATION^ FOR THE 
ADVANCEMENT OF SCIENCE. 

OINCE the American Association, in 1902, de- 
^ finitely changed the date of its regular 
I meetings to mid-winter it has, prior to the present 
■ >i'ar, held tw’o summer meetings -one in Ithaca, 
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at Cornell University, in June, 1906, and one in 
Hanover, at Dartmouth College, in June, 1908. 
During the pcist summer advantage was taken of 
the World's Fair at San Francisco and the cele- 
bration of the completion of the Panama Canal 
to hold the first Pacific Coast meeting at San 
Francisco, Stanford University and the University 
of California, under the presidency of Dr. W. W. 
Campbell, director of the Lick Observatory of the 
University of California, at Mount Hamilton. 

The meeting opened on Monday, August 2, 
with addresses of welcome by Mr. W. H. Crocker, 
first vice-president of the International Exposition, 
Dr. B. I, Wheeler, president of the University of 
California, and Dr. D. S. Jordan, chancellor of the 
Leland Stanford Junior University. Prof. II. F. 
Osborn, of the American Museum of Natural 
History, responded on behalf of the Association, 
and Dr. Campbell delivered an address entitled 
“Science and Civilisation.” 

The sessions of the different sections of the 
^association and of the affiliated societies were held 
on Tuesday, Thursday, Friday, and Saturday of 
the same week in the buildings of the University 
of California, at Berkeley (across vSan Francisco 
Bay), and the sessions of Wednesday were held 
at Leland Stanford Junior University, at Palo 
Alto, an hour away from San Francisco by rail. 
On Monday evening a general reception to visit- 
ing members was held in the California Building 
on the Exposition grounds at San hVancisco. On 
Tuesday, Thursday, and Friday public addresses 
wore given as follows : Tuesday, by Prof. R. A. 
Daly, of Harvard University, on problems of the 
Pacific Islands ; Thursday, by l*rof. W. B. Scott, 
of Princeton University, on the isthmus of Panama 
and its influence on the animal life of North and 
South America; FrkLay, by Prof. V, S. Rcinsch, 
American Ambassador to China, on the economic 
future of the Pacific. 

The following affiliated societies held meetings : 
American Mathematical Society, Astronomical and 
.^Vstrophysical Society of America, American Phy- 
sical Society, Geological Society of America, 
Paleontological Society of America, Scismological 
Society of America, American Sociciy of Natural- 
ists, American Society of Zoologists, Entomo- 
logical Society of America, American Association 
of Economic Entomologists, American Phyto- 
pathological Society, American Fern Society, 
American Psychological Association, American 
Anthropological Association, Archaeological In- 
stitule of America, and the American Genetic 
Association. 

Many excursions to points of scientific interest 
on the Pacific Coast were given. About six 
hundred members were in attendance. All the 
arrangements for the meetings were in the hands 
of the newly-organised Pacific Coast division of 
Ihe American Association, which prepared a 
source book of information upon the natural as- 
pects of the Pacific Coast and upon the develop- 
ments which have given to the Pacific Coast its 
peculiar interest. It has been published under the 
die of “Nature and Science on the Pacific 
Coast.” 
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Several interesting and rather important sym- 
posia were held, notably one on the physics of 
the air, under the auspices of Section B and the 
American Physical Society ; three on the correla- 
tion of the Triassic, the Cretaceous, and the Mio- 
cene, under the auspices of the Paleontological 
Society of America ; and one by the American 
Society of Zoologists on the r/ilc of variation and 
heredity in evolution. An important series of 
papers was presented by the Botanical Society of 
America on the geographic distribution of plants. 
A symposium was also held by the Educational 
Section of the Association and the American 
Association for the Study of the h'eeble-Mindod 
on the subject of mental tests and their peda- 
gogical significance. 'Phe American Anthropo- 
logical Association brought together a series of 
papers on the history of civilisation in the Pacific 
area and another on the social aspects of race 
factors in the Pacific area. 

SIR ARTHUR RUCKER, F.R.S, 

O N Thursday last, in the afternoon of a still 
November day, amidst the russet and gold 
of the dying year, all that was mortal of a high- 
minded, courteous, cultured man — the true type 
of an English gentleman — Sir Arthur Riickcr, a 
very “gentle knight” indeed, was committed to 
earth in the graveyard of the Berkshire village 
church in which for some years back, and so long 
as his waning strength permitted, he was accus- 
tomed to worship. His end came peacefully, for 
he died in sleep, apparently without pain, and so 
quietly that it was hard to realise that his beautiful 
spirit had indeed passed away. He had borne 
with characteristic courage, patiently and uncom- 
plainingly, an illness which he well knew to be 
mortal. Although one of the most modest of men, 
he must have realised that he had made of his 
life a great success, for almost every mark of 
appreciation and esteem that can fall to the lot 
of a man of science had been accorded to him. 
It was but natural, therefore, that when freed 
from the cares and responsibilities of a high posi- 
tion, and with an ample competency, he should 
have looked forward to years of a dignified leisure 
in which to resume his studies and to follow the 
pursuits of the country life he loved so well. But 
it was not to be. He had barely taken off his 
harness when signs* of the fatal malady made 
themselves manifest. Yet no embittered word or 
complaint ever escaped him, and he met the in- 
evitable end with the calmness, resignation, and 
fortitude of a martyr. 

Born in 1848, at the time of his death he had 
just completed his sixty-seventh year. He was 
the eldest son of Mr. D. II. Rucker, a City mer- 
chant living at Errington, Clapham Park. I was 
privileged to see a little of the home-life at Erring- 
ton, and I recall the head of the house as a 
polished, courtly gentleman with a benign manner, 
reminiscent of Addison's worthy knight, and I 
well remember, too, the pleasing deference and 
affectionate respect with which father and son 
regarded and addressed each other. The family 
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was of Hambiirj^ orij^in, but had been settled in 
this country for ^generations. Another branch had 
j^iveii a professor to the University of Leyden, and 
his portrait is to be seen in tlie senate house. 

Arthur W illiam Riicker received his early educa- 
tion at ih(‘ Clapham (Grammar School, at one 
time under the direction of the Rev. Charles 
Pritchard, h'.R.S., who subsequently became 
Savilian Professor of Astronomy at Oxford. Here 
Rucker j^ained that j>^roundinf^ in mathematics to 
whi('h much of his success as a teacher and 
investii^ator was due. From Clapham he pro- 
ceeded to Oxford, and was entered at Brasenose. 
After a brilliant career as an imder^-radualc, with 
spec'ial distinction in mathematics, he was clc('ted 
a fellow and lecturer of his collej^c, and became 
demonstrator of physics in the Clarendon Labora- 
tory. Oxford made a deep and lasting impres- 
sion upon Rucker, apart fn^m her effect upon his 
career as a man of science, for he came there 
under influences whic'h profoundly affected his 
relij^ious ('onviclions and shaped the whole course 
of his spiritual life. He seldom cared to speak 
of sacred matters even to his most intimate 
friends, but to those who were admitted to his 
ct)nndence it was evident how much he realised 
he owed to his Alma Mater in this respect and 
with what i^rateful affection he re|^arded her. 

My acquaintance with Riu kt'r dated from 1874. 
In that year we, toj^ether with the late IVofessor 
Green, who afterwards occupied the <’hair ol 
j^eolo^»^y at Oxford, were elected as the first 
teachers in the newly-created Yorkshire Collette, 
Leeds Rucker as professor of mathemati(\s and 
physics. Its habitation at that time was in the 
disused Hankruptcy Court, a somewhat woc- 
bei»-one, ill-constnuted buildinj^* which, after a 
checkered lareer, liad been turned into a school 
of <'ookery. Unfortunately the j^astrofiomic ex- 
periments of the pupils liad succeeded in setting 
fire to the pl;ice, and my first meeting* with 
Riicker was over the charred beams of the prin- 
cipal n)(»m. 'Fhc spei'tacle th;it this prospei‘ti\e 
seat of sr iciK'c and Icjirninj^* then presented seemed 
sorrowful enough, but, neverllieless, to the 
buddinjn' jwofessors it had in it a certain element 
of humour. As we could not hear of anv students, 
the circumstance that there was no proper place 
in w'hich to teai h them w'as not, peihaps, of press- 
ins;’ importance. But ’S'orkshiie ^rit and enerj^y 
soon ^ot the plai'C int<j .someilii»i^ like shape. 
The old court -room w'as eventually converted into 
a fairly ^ood lecture theatre; there was laboratory 
accommodation for about a couple of dozen 
workers, two or three small classrooms, wath 
some provision of wdiat were euphemistically 
termed professors* private rooms. At leng^th we 
were able to make a belated start with as many 
students as could be cemnted upon the fing-ers of 
one hand. Such was^the beg-inninj^ of the institu- 
tion which has developed into the University of 
Leeds, with an eminent professoriate in numerous 
faculties, hou.scd in handsome buildiiiifs, with wc*]- 
equipped laboratories*, workshops, and class- 
rooms, sp.icious libraries and museums, a long 
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roll of graduates in arts and science, and an annual 
entry of many hundreds of students of both sexes. 
Towards this consummation Riicker worked un- 
remittingly. From the outset he threw himself 
heartily into the intellectual life of l>eeds, was an 
active member of its Literary and Philosophical 
Society, and became associated with certain of 
the educational organisations in the district. His 
energy, capacity, soundness of judgment, and 
business aptitude were soon appreciated by his 
colleagues, and quickly gained for him the com- 
plete confidence of the governing body. Moreover, 
he devTlc^jed into an excellent teacher. He was an 
admirable lecturer, with a remarkable power of 
exposition and a gift of felicitous phra.se, which, 
with a certain delicate, restrained sense of humour, 
made him delightful to listen to. 

Rucker never took any very strong interest in 
mere party politics, but as a young man his poli- 
tical sympathies were distinctly Liberal. Nothing, 
perhaps, more strikingly illustrates the influence 
and position lie acquired in the town than the fact^ 
that in the election of 1885 the party managers 
should havx inv^ited him to contest North Leeds, 
a Conserxative stronghold, and then reckoned a 
safe seat for Mr. Lavvies Jackson, now Lord 
Allerton. It was one of the most strenuous con- 
tests ev'er fought in that division, Rucker being 
beaten by only 257 votes on a poll of nearly 9000. 
In the following year came the great Disruption, 
and Riicker as a Liberal Unionist unsuccessfully 
fought the Pudsey division. 

Somewhat to the surprise of his colleagues, and 
greatly to tlieir regret, he now .sevxred his con- 
nection with the college. Thanks in a large 
measure to his untiring efforts, his constructive 
ability and skill in negotiation, he had seen the 
insi it ution r.nised to the rank of a constituent: 
cfillege of llie Victoria l^nivcrsity, and thanks 
also largely to his iiinuence wath the governing 
body, it was now in a habitation worthy of its 
po.>ition. \\"itb no immediate prospect of enter- 
ing public or political life, he returned to London^v 
and again took up his residence wath his parent. 
at (^lafiham. 

In tlu* following year I followed him as suc- 
cessor to the late Sir Kdvvard Frankland in the 
Normal School of Science, South Kensington. 
On the death of Prof. Guthrie in 1886, I succeeded 
in inducing Riicker to reconsider his decision to 
abandon the career of a teacher, and with the 
cordial concurrence of Huxley, then dean of the 
School, and of the authorities of the Science and 
Art Department, he was invated to occupy the 
vacant chair of physics, and he resumed what 
rejdly was his true vocation with all the energy, 
ability, and .success that had attended his work 
in Leeds. At South Kensington, as at Leeds, it 
became our duty, by direct i(^n of the authorities, 
to prepare plans for a considerable extension of 
the laboratories and classrooms of the Royal Col- 
lege of Science, and to Rucker’s thoughtful pre- 
vision, experience and mastery of' detail, com- 
bined with the planning of Sir Aston Webb, the 
present admirable physical laboratories of the 
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Imperial Collcjfc of Science and Technology are 
due. 

In 1901 Rucker was induced to accept the prin- 
cipalship of the reorganised University of London. 
He had been a member of the old senate since 
1890, and had acquired an intimate knowledge 
of the working of the University, its aims, and 
somewhat divergent policy. In undertaking the 
principalship he undoubtedly entered upon the 
most difficult and most arduous position he was 
ever called upon to fill. To a man of less courage, 
tact, and patience his situation would at times 
have been intolerable. He had very definite views, 
based upon knowledge and a ripe experience of 
the true functions of a great metropolitan Univer- 
sity, and had on several occasions, both in speech 
and in writing, given public utterance to them. 
Hut as a man of affairs, accustomed to the con- 
flict of discordant aims and the clash of vested 
interests, no one knew^ belter how often in this 
imperfect w'orld the belter is the enemy of the 
good. No one was more ready to appreciate the 
strength of an opponent’s position or to realise 
the value of compromise, and his sympathy, his 
sense of fairness, his unfailing courtesy, and his 
skill in diplomacy constantly enabled him to get 
the best out of a compromise. To his intimate 
friends he had communicated his intention of 
resigning his position when he should have 
reached his three-score years. During the seven 
years he held it he had the satisfaction of bring- 
ing about the incorporation, as constituent parts 
of the University, of the two leading London 
colleges, with the consequent strengthening of the 
internal side. He gave up his office to the great 
regret of all who served with or under him, and 
with a unanimity in expression of good-wilT, 
esteem, and friendship from all sections which 
greatly touched him at the time, and of which 
he Jiad a grateful recrfllection. 

Riicker was elected into the Royal Society in 
1884, was a member of council in 1887 89, and 
again in 1894, when he became one of the secre- 
taries. No man ever filled that office with greater 
acceptance. During the five years he held it he 
brought to the exercise of its duties the same 
habits of industry and the same mental and per- 
sonal characteristics that had marked his dis- 
charge of every position he had undertaken. 

In 1891 he became treasurer of tJie British 
Association, in 1898 a trustee, and in 1901 presi- 
dent. He took an active share in the formation 
of the Physical Society, served on its council, 
and was its president in 1893-95. 

Rucker, as might be supposed, was frequently 
called upon to serve upon Royal Commissions and 
Departmental Committees, and much of his time 
and energy was spent in such public service. 
He was a member of the Royal Commission on 
Irish Universities in 1906; on the University of 
Belfast Commission in 1908, in which year he was 
also placed on the Carnegie Trust for the Scottish 
Universities. ^ He was a member of the Board of 
Trade Committee on Sight Tests in 1910, and of 
the Royal Commission of the 1851 Exhibition in 
19* He acted as deputy chairman of Lord 
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Rayleigh’s Committee which led to the founda- 
tion of the National Physical Laboratory; he 
served on its governing body, and, so long as 
the state of his health permitted, took an active 
interest in its development. 

Riickcr’s list of ^scientific papers is compara- 
tively short, and it cannot be said that he has left 
any marked impression upon British physics. 
There can be no question, however, that he pos- 
sessed all the essential attributes of a successful 
investigator. But, as it happened, circumstances, 
not always of his choosing, placed him in positions 
in which his time, energy, and mental powers 
were practically wholly absorbed by matters un- 
connected, or at most only indirectly connected, 
with physical inquiry. At the same lime he was 
keenly interested in the progress of science, and 
was an omnivorous reader of contemporary 
scientific literature. It was easy to engage his 
attention and ti> excite his interest in any pro- 
blem which he thought his knowledge or mathe- 
matical ability might possibly elucidate. Some 
of his early papers were joint productions on 
subjects of physical chemistry contributed by us to 
the Journal of the Chemical Society. On one 
occasion he was induced to address the society on 
the Range of Molecular Forces (published in the 
Transactions for 1888), in which he incidentally 
gave an account of the joint work of Prof. Reinold 
and himself on “The Properties of Liquid-films’* 
(Phil. Trans., t88t and 1886). 

But Rucker’s chief contribution to science was 
his share — and it was by far the more important 
share — in the Magnetic Survey of the British 
Isles for the epochs 1886 and 1891, the results 
of which were published in their final form in 1896 
as a separate volume (vol. clxxxviii) of the Philo- 
.sophical Transactions. Space precludes any at- 
tempt to tell the story of how the Survey 
originated and how Rucker was induced to lake 
an active interest in Terrestrial Magnetism. 
He showed himself an excellent observer, and 
became very expert in the ii^c of the Kew pattern 
of magnetometer in the field, where, in a variable 
climate like ours, it is frequently necessary to be 
prompt as well as ac'curat(\ He organised the 
whole of tlic tedious work of rcdiictioQ, checking, 
and tabulation, and uixin him fell the chief burden 
of putting together the outcome of our discus- 
sions of the results, "i'hc first memoir was made 
the Bnkerian Lcclure for 1889, and the Society 
indicated its high appreciation of Riicker’s work 
by recommending him for a Royal Medal in 1S91. 
It is but just to him to say that the memoir in 
which he embodied the results of our joint labours, 
extending over some fourteen years, marks a new 
departure in work of this kind, and that its in- 
fluence is plainly evident in .similar surveys which 
have been subsequently carried out in various 
parts of the world. 

Rucker was married twice. His first wife was 
Marian, daughter of Dr. J. D. Heaton, F.R.C.P., 
the first chairman of council of the York.shirc 
College. She died in 1878, leaving a daughter, 
now Mrs. Reginald Hooker. His second wife, 
whom he married in 1892, is Thereza, daughter 
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of the late Prof. Story-Maskelyne, F.R.S., of 
Basset Down, Swindon. They have one son, 
Nevil, who, after doin^ duty in the Secretary’s 
Department of the War OITice shortly after the 
outbreak of the war, is now on active service. 

T. E. Thorpe. 

NOTES. 

We reji^rct to h'arn that Dr. Theodor Boveri, j>ro- 
fossor of zoolofify and comparative .anatoniy in the 
University of Wiirzbiirff, died there, after along illness, 
on October 15, at fifty-three years of ag(‘. 

The death occurred on Nov(*nibt‘r 5, at sixty-three 
years of age, of Mr. J. Sinclair, tnlitor of the fJvc 
Stock Journal and the Agricultural (jazette, and 
author and editor of many standard works on stock- 
breeding and agriculture. 

We learn from Science that Prof. Augustus J, Du 
Bois, for thirty years professor of civil engineering 
in the Sheffield Scientific School, Vale b’nivtirsily, died 
on October 19, at the age of sixty-six years; and that 
the Rev. C. M. Charroppiii, S.J., formerly head of the 
department of science of St. Louis University, died 
on October 17. 

The following have be(*n el(‘cted ofilcers of the Cam- 
bridge Philosophical Society for the ensuing si'ssion, 
President : Prof. Nevvall. Vice-Presidents: 
Dr. Shipley, Dr. Fenton, Prof. Eddington. Treasurer : 
Prof. Hobson. Secretaries : Mr. A. Wood, Dr. Arbta*, 
Mr. G, H. Hardy. Nezv Members of the Council : 
Dr. Bromwich, Dr. Doncaster, Mr. C. (i. Lamb, Dr. 
Marr, Mr, J. E. Purvis. 

At the annual meeting of the Faraday Society on 
October 19 th(' following officers and members of 
council were elected to serve for the year 1915-16 : — 
President: Sir Robert lladfield. Vice-Presidents: 
Prof. K. Birkeland, JkTtram Blount, W. R. BousfieJd, 
K.C., Prof. F. G. Donnan, Dr. Eugene Ha.'inel, Prof. 
A. K. Huntington, Dr. T. M. Lowry. Treasurer: 
Dr. F. Mollwo Perkin. Council : W. R. Cooper, Dr. 
C. 11 . Desch, Dr. J. A. Harkcr, Emil Ilatschek, 
Cosmo Johns, Prof. A. W. Porter, E. 11 . Rayner, A. 
Gordon Salamon, Dr. G. Senter, Cav. Magg. E. 
Stassano. 

A 1- LUTHER appeal is made for tlu! presentation or 
Joan of telescopes for use with the batteric*s at the 
Front. ^J-,arge telescopes on stands, deer-stalking t<’le- 
scopes, good pocket telescope's — in short, any tyt^e ex- 
cept toys are acceptable. Astronomical eye-pieces, etc., 
not wanted on service, are rcn\ovcd before issuing ;«id 
marked with a number identical with that engraved 
on the telescope. Offers or instruments should be sent 
<0 the secretary, Lady Roberts’s Field Glass Fund, 
National Service League, 72 Victoria Street, S.W. 

It has been found necessary to make certain altera- 
tions in the arrangements originally made for the 
London meetings of the Institution of Electrical 
Engineers. The revised programme for the immedisite 
future is : — November a8, the inaugural .address of 
the president, Mr. C. P. Sparks; November 25, “Sonic 
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j Difiicultios of Design of High-speed Generators,” by 
' Prof. A. B. Field; December 16. “The Design of 
High-pressure Distributing Systems,” by J. R. Beard; 
January 13, “I'hc Prc'determination of the Perform- 
ance of Dynamo-Electric Machinery,” by Prof. Miles 
Walker; January 20, “'I'he Possibilities in the Design 
of Continuous-current Traction Motors,” by N. W. 
Storer. 

'Fhe President of the Board of Agriculture and 
Fisheries has appointed a Departmental Committee 
to make arrangements with a view to the mainten- 
incf, so far as j)Ossible,‘ of adeejuate supplies of fer- 
tilisers for the us<' of farmers in the United Kingdom. 
The Committee is constituU'd as follows : — 'Ihe Right 
Hon. F. D. Acland, Parliamentary Secretary to the 
Bo.ard of Agriculture! and Fisheries (ch.airman) ; Mr. 
R. H. Rew, Board of Agriculture and Fisheries; Mr. 
T. 11 . Middleton, Board of Agriculture and Fisheries; 
Mr. (i. J. Stanley, Board of Tr.ule; Mr. J. Dundas 
White, Scottish dlfiee; Mr. H. Ross Skinru'r, Minis- 
try of Munitieins; Mr. E. J. Foley, Admiralty; Mr. 
R. J. I'hornpson, Board of Agrieailture an<I Fisheries. 
The se?cretary of the Committee is Mr. H. D. Vigor, 
3 St. James’s Square, London, S.W. 

I The death is announced of Dr. Gaston Va.sseur, 
professor of geology in the University of Marseilles, 
at the ;igc of sixty ye'ars. His early works on the 
'J ertiary formations of the Paris basin and the we.st 
of France place'd him in the first rank of French strali- 
graphical ge'ologists, and for many years he was em- 
ployed by the Geological Survey of France in prepar- 
ing the detailed map of the south-western area, which 
he had the satisfaction of completing. lie .also pub- 
lished as an independent work an important geological 
map of the whole of France. During the progress of 
his researches in the field he amassed a great collection 
of fossils, now in the museum of Mar.scilles, where it 
still awaits detailed study and description. 

The death is announced of Dr. C. J. Bouchard, 
professor of pathology in the University of Paris. 
Born in 1837, Fi'ok Bouchard received the early part 
of his medical education at the Lyons Medical School 
before entering the faculty of medicine of the Univer- 
sity of Paris, where he grad,uatcd in 1866. He was 
appointed professor of pathology in the University of 
Paris in 1873, afterwards acting as dean of the faculty 
of medicine. In 1887 he became a member of the 
Inslitut, and later an officer of the Legion of Honour 
and president of the Academy of Sciences. He laboured 
devotedly for more than fifty years at clinical medicine 
and general pathology, conducting rcse.arch work which 
in many directions materially influenced the course of 
practical therapeutics. He worked upon ptomaine 
poisoning and autointoxication, on the functions of the 
leucocytes, on the pathology: of nutrition, on the bac- 
tericidal power of the blood, immunisation and vac- 
cination, on radiology, and on many of the problems of 
tuberculosis. He published several works, including a 
j justly popular text-book of pathology. He took a con- 
• siderable part in bringing about friendly relations be- 
. tween French and British doctors, and was chairman 
1 of the committee which organised the visit of British 
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medical men to Paris in Prof. Bouchard was 

held in high regard in France and abroad, and his 
death will be generally regretted. 

By the death of Lieut. Gordon Sanderson, killed in 
France on October 13, the Archaeological Survey of 
India has lost the services of a young oflicer of great 
promise. Mr. Sanderson was born in 1886, and, after 
serving for a lime in the Egyptian Public Works De- 
partment, was appointed in 1910 an assistant super- 
intendent in the eastern circle of the Archeological 
Survey of India. At the end of 191 1 he was Ir- - 
ferred to the northern circle as ofllciating sir' i.::is*n- 
dent of Muhammadan and British Moiiunieiiis, while 
Dr. Ph. Vogel was acting general superintendent in 
the absence of Mr. Marshall. His appointment was 
confirmed in March, 1912. At the beginning of the 
present year he received permission to transfer to the 
military department, and was attached to the 2nd Batt. 
2nd Gurkhas. Mr. Sanderson’s work in tlie non he: n 
circle was especially concerned with the consi'rvation 
>t)f tho important examples of Mughal art in Delhi, 
Agra, and Lahore. Some few years ago, arrange- 
ments were made whereby the royal palaces, which 
had been used as barracks, were evacuated by the 
military authorities and handed over to the survey. 
Mr. .Sanderson ably continued the work of 
ri'storation made possible by the transfer. Its progress 
was announced from time to timi^ in his eoniributions 
to the annual n'ports of the survey. 'flK'se included 
a description of the Shfih Ikirj, a jiavilion built by 
Shah Johan, and reston'd by the late Mr. Froude 
Tucker in 1908, a report on conservation in Agra and 
the neighbourhood, and an account of Shah Johan’s 
Fort at Delhi, in which his pow’ers of lucid description 
were ably seconded by his skill ns a draughtsman. 

With much regret we announce the death of Mr. 
Donald hAven, who was killed w’hile tending the 
wounded between the lines nc’ar Loos about a fort- 
night ago. Mr. Ew’cn was serving at the time as a 
private in the London Scottish Keginient, but an 
order for his recall, to lake up important work at the 
■Rational Physical Laboratory, had been issiu'd by tho 
\Var Oflice; ho is thus another of those sxid cases 
where a promising young man of science, who w:is 
to have returned home for important work, has been 
killed just before the order was to be carried out. 
Mr. Ewen w^as born in Birmingham in 1887, and 
educated at Oundle School and Birmingham UnivtT' 
•sity, taking his M.Sc, in metallurgy in 1910, and 
gaining the Wiggin and Bowen research scholarships. 
■He then entered the National Physical I.aboratory, 
where ho was to attain the grade of assistant on his 
return from France. He published many papers on 
metallurgical subjects, collaborating with Prof. T. 
1 timer, of Birmingham, and, more recently, with Dr. 
■ H. Rospnhain, of the National Physical Laboratory. 
Ihe latter papers dealt principally with the hypothesis 
of the existence in metals of an amorphous inter- 
<-rystaIIine cement, and Mr. Ew^en’s careful experi- 
niental work did much to establish tho theory as a 
well-based working hypothesis. His* death is to bc^ 
*f*greltcd, not only as that of a cheerful and enthu- 
'Elastic personality, but also as a Vescarch worker in 
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a field that urgently needs cultivation, and one from 
whom further important contributions to mctallurgic.1l 
science might well have been expected. 

Capt. W. Lorixg, of the 2nd Scottish Horse, who 
died on a hospital ship on October 24, from wounds 
received at the Dardanelles, had in earlier years done 
distinguished work in classical archxcology. After a 
brilliant career at Eton and Cambridge, he went out in 
1889 as a student of the British School at .Xlhens, and 
for the three following years remained at the school 
i as Craven student. During that period h(‘ took nn 
[ active part in excavations, notably in those at Mi'galo- 

plete topographical survey of Arcadia. When he settled 
in London, as an examiner in the Board of Educa- 
tion, lie held for a tinu; the post of secretary to the 
school at Athi'ns, and it was during this period that 
lie volunti'ered for s(‘rvice in South Africa, first as a 
trouper in a yconumiv regiment, and then with a com- 
mission in the Scottish Horse. He was severely 
wounded, was twice mentioned in despatches, and re- 
ceived tho Distinguished Conduct Med.'il. He left the 
service of the Board, where he had been private secre- 
tary to Sir John Gorst and Sir William Anson, in order 
to become director of education under the Education 
Committee for the West Riding of Yorkshire, but 
vacated the post through a difference of opinion with 
his committee, xmd .iboiit a year later, in 1905, became 
warden of the Goldsmiths’ Colli'go, New Cross, a post 
he held until his death. lie hxid always kept in touch 
with the Scottish Horse, and when the present war 
broke out he at once rejoined the colours, and after a 
year’s training in England went out to the Dardan- 
elles with the regiment in August last. In Capt. 
Coring the country has lost a man of real ability, 
of remarkable force of chanicter, and single-hearted 
devotion to duty. 

With tho passing away of Prof. James McCall, 
principal of the Glasgow Veterinary College, on 
November i, at the advanced age of eighly-one years, 
veterinary science has lost one of its greatest and 
most highly esteemed exponents. Educated at 
Wallacclown and Ayr Academies, ho was intended for 
tho legal profession, but that work did not prove 
congenial. Consequently he soon deserted, it, and 
enrolled as a student at the Dick Veterinary College, 
Edinburgh, where he qualified as a member of the 
Royal College of Vetcfinary Surgeons in i860, and 
afterwards obtained his fellowship in 1877, His en- 
thusiasm for the progress of vctcrin.'iry science enabled 
him to overcome opposition on the part of existing 
veterinary colleges when he applied for a charter for 
the establishment of the Veterinary College of Glas- 
gow in 1862, Tho charter was, however, granted 
and signed by the late Queen Victoria in 1863. From 
that time the college has steadily progressed, and has 
been transformed from a private to a public incor- 
porated institution, approved and supported by the 
Scotch Education Department, the powers of which 
have now been transferred to the Board of Agricul- 
ture for Scotland. The alumni of the institution in- 
clude some of the most notable exponents of veterinary 
science, both in the British Isles and the Colonies, 



294 


NATURE 


[November* ii, 1915 


and they .'ire at one in altributin|f their success to 
the excellent teaching and example of the late prin- 
cipal. Prof. McCall was a man of action, and did 
not resort much to the pen. His outstanding^ abilities 
were early recofjnisod by the Government and local 
authorities. lie might be described as one of the 
pioneers of viderinary public health, recognising as 
he did the importance of veterinaiy inspcu'lion of meat 
and of dairies, and it was largely owing to him that 
Glasgow' earned the distinction of being the first city 
to introduce the safeguard to public health on those 
lines. Amongst his profc'ssional honours. Prof. 
McCall was president of the Royal College of I 
Vcterinai'y Surgeons iS90-<)i, vice-presid('nt iHoS— 9, 
1871, and 1873 to 1879, and member of the council 
1884-95, and 1899 1915. 

Dk. Sionky Coupi.ano’s Harveian oration, published 
in the Linn et of Oct oh* r 30, deserves c'’r«‘fnl shub. 
Not that wc need admire the existence of Harveian i 
and Hunt(‘rian orations. It is absiinl, thus to make 
immortality compulsory. "I'here have been a hundred 
orations in memory of Hunter, and many more than 1 
a hundred in mtMnory of Harvey. Tlie result is, that 
the more courageous orators are venturing to hang 
their own special subjects on tbeso two exalted pegs: 
so that we have a Hunterian oration on some new 
discovery which “would have inter(‘sted Hunter,’* or 
on some new' method of treament “not dreamc'd of in 
the days of Harvey.” 'I'hese monumental antiquated 
lcctun‘s ought to b(? on a diflerent man each time-- 
Vesalins, P.are, Jenner, ('ooper, Darwin, Pasteur, 
Lister: a whole host of immortals .are w’ailirig their 
turn. Hut H.irvey’s lih' is always worth hearing of; 
he might b * .'idded to Ha/litt’s list of people whom 
one would like to meet. Jfe liv’ed in wonderful time's, 1 
and he w'as a m;m of grt'.at charm and distinction of | 
character, ni»art from his mighty work in physiology. 
On H.'irvey's sci('nlilic w'ork Dr, ('oupland hangs his 
own aulhorit.'iliv«i subj<ct, the pathology and the 
treatment of insanily. Nothing in .all medicine and 
surgery is more worthy of note th.in the pres(*Mt 
matrri.alislic study of “iiK'nlal diseases.” It is bound 
to give resulls of very great and lasting value; it is 
miles .ahe.ad of the old psychological talk, which was 
a sort of Linnean classifying; it has revolutionised our 
concepts of insanity, and it w’ill provide new’ resources 
for th(* treat uK'iit of the insane. Rut if the men of | 
science and the physicians are to do their best, they 
must have the help of public opinion. The old half- 
supcVslitioiis, half-sentimental terror and h.atnal of 
insanity must be put away— easier said than done, but 
W’orth doing— and we must all be prep.'ired to support 
any good national pl.in w'hich can be devised for the 
early detection, isolation, and treatment of incipient 
cases. 

A XKW’ p.'irl of th<; Proceedings of the Prehistoric 
Society of Kast Angli.a begins the second volume of 
the publications of this active society. Like the pre- 
viou.s parts, it is well illustrated by plates and text- 
figures, chiefly of implements, and it deals with many 
subjects of more than local interest. In his presi- 
dential address Mr. ‘J. Reid Moir returns to the ques- 
tion of flint implements found beneath the Red Crag 
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of Suffolk; and in a subsequent paper he discusses 
a scries of mineralised fragments of bone from below 
the bast* of the Retl and Ck)raUinc Crags, which he 
considers I0 be implements of a primitive type made 
by man. A valuable aet ount of the sub-Crag detritus 
bed itself is contributed by Mr. Alfred Bell. Mr. 
R. H. Chandler describes implements of the Les 
Eyries 1)1)0 from a working floor in the Cray valley, 
Kent, and Mr. Henry Dewey discusses the surface 
• • nges since tlu* PaUeolithic period in Kent and 
'>ti; • • \ According to Mr. Dewey, “ there can be no 
doubt th.'it flint implements characteristic of widely 
different pi'iiods all occur together on the surface of 
the Kent and Surrey hills. The mere fact of their 
oeeurrence in considerable numbers suggests continu- 
ous occupation of the sib’s from early Palseolithic 
to late Neolithic limes; and that no destructive 
.agencies of sufllcicnt power to remove them acted 
either during or since the time of their deposit.” 

Rkfkkknci? has been m.ade in these columns to the 
Economic Bulletins on “The House-fly as a Danger^ 
to Ho.alth ” (No. i), and “The Louse in its Relation 
to Disease” (No. 2), lately publishcal by the trustees 
of the Ihitish Musiaim. An account, still more con- 
densed, of “The D.inger of Disease from Flics and 
Lico” has now' been issued as a four-pagi; Economic 
Leaflet (No. i) by the trustet's. The life-histories and 
h.abits of th<* insects are dealt with as elT(*ctively as 
possible in the small sp.act' alli)wa‘d, and jiractical 
directions for tli(‘ir extermination or for the prevention 
of their infective activities are dearly given. 

Tiik lalosl number (\o. 2, of vol. vi.) of the Bulletin 
)f Entomological Rehcareh is of larger sizi* than usual, 
and contains at least three papers of importance. 
Prof. M. B(*7/i dt'scrib(‘s with clear structural figures 
the Ethiopi.'in frull-llies of th(* genu.s D.acus. Mr. 
V. V. Theobald contributes jiarl 2 of his enumeration 
of Afric.'in Apliidid.'c, diagnosing and figuring many 
new’ ies, .and founding three new genera. It is of 
interest to know’ that I'onimon ICuropean species, sueii^ 
as Macrosopliiim pisi, M, sonchi, and ],nclinus vimin^ 
alts, an* to be found in Egypt, and the first-named in 
British East Africa also. Incidentally, Mr. Theobald 
furnishes a table for the discrimination of all the roso- 
feediiig aphids known to him. Mr. A. T. Stanton 
describes, with illust nations of external features, the 
larva; of thirteen Malayan .Anopheline mosquitoes. 

A itiJi.r.KTi.v (No. 8, 1913) issu(‘d by the Department 
of Fisheries for the Indian provinces of Bengal and 
Bihar and Orissa deals with the statistics of fish 
caught during the year 19 12-13. Mr. T. Southwell 
refers to the undoubted fact that the supply of fish 
in the I'nited Province is diminishing. Fresh-water 
fish(*ries are certainly exhaustible, and in this cas<; 
irrigation schemes have produced changes which Imvc 
led to diminution of the natural resources. The 
remedy, he. iridicate.s, lies in artificial cultivation, 
basing this procedure upon the scientific knowledge* 
of the natural history of the staple species now gradu- 
ally being obtained by the Department. Artificial 
culture, he says, will not be a difficult task, -but it will 
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be difficult so to organise this work that restocking 
of the rivers, heels, and tanks of the province may 
proceed rapidly under the new conditions. Economic 
difficulties will further hamper the improvement of 
the fisheries, but there is much hope for progress in 
the fact tliat the Department of Fisheries is a growing 
one, basing its administrative work upon a foundation 
of scientific investigation. 

Tiik fiardens Bulletin of the Straits Settlements, 
Xo. 9, vol. i., contains among other notes three papers 
on yams, one of which, on the sprouting of the 
tubers of Dioscorca alata, is of general botanical 
interest. It has been known for some time that the 
tubers of yams sprout more quickly from the basal 
or older portions than from the younger, and th;it if 
a tuber be halved the shoots arc usually produced 
towards the base of either half, and most quickly from 
tin; base of the oldest half. Mr. Burkill has made ;i 
careful series of experiments with tub(‘rs cut up into 
sets, and has recorded in tabular form the date of the 
appearance of the sprouts from the difTerent sets. The 
results arii in agreement with o\|K‘ctalion, but it is 
lound that different races vary considerably in lh«‘ 
precocity or Lateness of their sprouting. 

Mk. K. D. Mkkrill continues his studies on Philip- 
pine botany in No. 4 of vol. x. of the Philippine 
Journal of Science with an account of the Anonaceae 
of the islands. The family is well re[)rescnted in the 
Philippines, and twenty-four new species an? described 
ill thf? presc'iit paper. The genus Papaulthia, rec< ntly 
(L'seribed by Diels from material collected in New 
tiuinea, is iound to be represented in the Philippine.*- 
by six species fornu?rly included under Polyalthia and 
I'nona. Papaulthia mariannae, described by Salford, 
from the Mariana Islands, is considered by Merrill to 
be the type? of a new genus Guaiuia, allied to Oncodo- 
siigma rather than to Papaullhi.i. The genera 
Desiiios, D.'isymasehalon, ( irifiithianus, Meiogvne, and 
Pseuduv’aria are also n^‘w to th(‘ flora of the islands. 

I IIK issue of a catalogue b}’ Messrs. J. W'heldon 
and Co., d(*voted exclusively to agriculture, s<T\a*s as 
a reminder of the number .and value of agricultur.al 
books that h.ave appeared from time tt) tiiiK* in this 
country, and particularly in the eighteenth and early 
nineteenth centuries. 'I'he catalogue includes the thir- 
teenth-century Walter of Henley’s “Husbandry” (iSc)o 
reprint), Fitzherbert’s “Book of Husbandry” (Skeat’s 
rejirint), and typical works by most of the well-known 
writers that lollowed -Tusser, Blith, I^llis, Bradley, 
and, to come to the end of the eighteenth and begin- 
ning of the last century, Young and Marshall. Among 
the most interesting items are a long series of the 
Annals of Agriculture, a complete set of the octavo 
volumes describing the survey of England and Wales» 
made by the Board of Agriculture during the years 
and an almost complete set describing the 
•Scotch survey. The prices serve to remind us that 
the old agricultural books arc becoming scarcer; it is 
notorious that many of them have in the past found 
their way over to the United States. Indeed, the agri- 
cultural expert who has hitherto wanted to consult' 
^agricultural literature, either old or new, has had no 
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little difficulty, and he has been very unfavourably 
situated in comparison with the chemist or the botanist, 
who could always go to the library of the Chemical, 
the Linnean, or the 'Royal Society. It is hoped that 
the new library at Rothamsted, when it is developed, 
will remedy this defect. 

Tiik monthly meteorological charts of the North 
I Atlantic appear with regularity, and contain much 
useful information. In the November issue an account 
is given of the st?verc cyclone which devastated the 
north side of Jamaica on August 12. Details are 
promised later, but from the information to hand it 
appears that the storm centre passed fifty miles north 
of J.im.'iica, .after dev.ist.iting th(? south of Haiti. On 
August 16 it reached Galveston, where the wind 
attained ninety miles an hour. The disturbance was 
fift(‘en hours in tr.insit. On the 17th it passed south 
of Houston, and continued north-west. On the i8th 
it recurved in 32° N. 98° W., and proceeded towards 
the St. Lawrence valley, whore it died out in about 
47° N., 74° W. on August 23rd. .'Ml along its track, 
but espt'eially in Texan ports, considerable damage 
was done, and many lives lost. The greater part of 
iht; banana plantations in Jamaica was destroyed, but 
I the coconut trc(‘s seem in great measure to have? 

I escaped. 

The October number of the Journal of the Franklin 
Institute contains an .article by Dr, H. K. Ives, of 
the Physical Laboratory of the United Gas Improve- 
ment Company of Philadephia, describing the appa- 
ratus he exhibited before tin? Americ.an Physical 
Society a year ago for simplifying photometry and 
placing it on a firmer physical basis. Light as one 
of the forms of radiation should be measured in ci>;a 
per second or in watts, and not in terms of an abitrary 
unit, like the lumen. The instruments for measuring 
radiation ar<', howiwer, sensitive to radiations which 
produce only a partial or no luminous sensation in the 
average eye'. It is therefore necessary to interpose? 

I between these instruments and the luminous .source an 
I absorbing substance which will transmit of each ty|)c 
of radiation a frat tion proportion.nl to the sensitive-- 
ness of the normal eye for th.it type. Such a sub- 
I stance combined with a thermopile or bolometer and 
' a galvanometer would constitute an artifI^ial eye, ;ind 
the deflections of the g.nlvanometer would b(? propor- 
tional to the light entering the eye. Dr. Ives recom- 
mends as the absorbing substance a layer one centi- 
metre thick of a solution containing 60 grams cupric 
chloride, 14 cobalt ammonium sulph.ntr, 1-9 potassium 
chrom.nle, and 18 c.c. nitric acid to the litre. A layer 
of water 2 cm. thick should be interposed between the 
source and the solution. 

An interesting account of the potash mines in Alsact‘, 
which helps to give *3 true perspective of the part 
they are likely to play in the future production of the 
world’s supply of potash, is contained in a short article 
in La Nature of October 2, p. 220. The value of these? 
mines has undoubtedly been greatly exaggerated by 
the newspaper Press, but none the less, they are of 
great and real significance. As regards the scheme 
of nationalisation which has been frequently mooted. 
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it is pointed out that already 45 per cent, of the shares 
are held by Alsatians or Frenchmen, so that such a 
scheme is scarcely legitimate. Under the German 
regime the part reserved to the Alsatian mines by the 
Kalisyndikat of Stassfurt represented only 10 per rent, 
of the total sales, although a policy of free competition 
would have justitied a far greater output. It is, how- 
ever, probable that after the war arrangements will 
be made allotting to the Alsatian mines at least 25 per 
eent. of the total world’s supply, 'i'hc development 
of the Catalonian mines may modify this figure, but 
the development in this field promises to be slow. 

We have received a copy of the first issue of the 
Journal of the Association of Oflicial Agricultuivil 
Chemists (Baltimore, U.S.A. : Williams and Wilkins 
Co.), of which the Syndics of the Cambridge Univer- 
sity Press have undertaken the agency in the Briti'-h | 
Empire. The journal will be the official medium for 
the presentation of data and analyses in the domain 
of agricultural chemistry, and will include the pro- 
ceedings of the association, reports of scientific re- 
search, and complete statements of the official methods. 
Until recently the work of the association has been 
included in special bulletins published by the Bureau 
of Chemistry of the U.S. Department for Agricultun* ; 
the publication in journal form will make this work 
available to a large public. The purpose of the associa- 
tion is to secure uniformity and accuracy in the methods, 
results, modes of statement of analysis of fertilisers, 
soils, foods, dairy produces, medicinal plants, drugs, 
and other matters connected with agricultural industry. 
The journal, therefore, is of importance to the chemist, 
the agriculturist, and the manufacturer. It will be 
published quarterly, and each volume will consist of 
about 600 pages. The subscription price is 235., post 
free. Subscriptions may be sent to Mr. C. F. Clay, 
Cambridge University Press. 

Every engineer who, since the w’ar began, has t.aken 
up the manufacture of w’ar material has found himself 
hampered, and his output delayed, by the Wool- 
wdeh regulations for inspection .ind gauging. 
The le.iding article in the Engineer for October 
20 gives an interesting example of regulations which 
might be relaxed in the present circumsUuKes. In the 
manufacture of steel bars for shells, the (iovernment 
brand is put upon the material at every stage of its 
progress. The cast ingot is stamjxxl, then the billot, 
and then the bar rolled from it. From the bar a dtwm 
or more separate pieces, each t(^ ni.ake a singli! shell, 
have to be cut. The brjind is stamped upon the side 
of each piece before it is cut off. Rough turning 
removes it, and it has to be renewed on the base, then 
the base is cut away, and the brand has to be put on 
the side. In peace time this was splendid— the identity 
of every shell was preserved. At present there is no 
reason for keeping this close watch on every piece, and 
the final test stultifies the whole. Only one shell is 
drawn from a mixed batch of five hundred, and tested by 

firing from a gun. If it fails the whole mixed batch 
may be condemned. There are several other cases 
wffiich might be quoted in which systeirt appears to 
have run away with intelligence. 
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Messrs. T. C. and E. C. Jack (London and Edin- 
burgh) have in preparation for 4 heir “Through the 
Eye” series: — “The Evolution of the Plant,” by Dr. 
H. F. Wernham; “Greek Civilization.” by Prof. 
J. S. Phillimorc; “Bird Life,” by W. P. Pycraft; 
“'Fhe Evolution of the Bird,” by W. P. Pycraft; 
“Roman Civilization,” by A. F. Giles. 


OUR ASTRONOMICAL COLUMN. 

Variability of a Orionis. — In the current number 
of the Observatory Mr. W. Backhouse directs atten- 
tion to tho abnormally diminished brightness of this 
star. On October 14 it appears to have been 0-5 mag- 
I nitude - one magnitude fainter than usual. 

The Solar Constant. — Criticism of tho extremely 
accordant determinations of the solar radiation made 
under the aii<»pices of the Smithsonian Astrophysical 
Ob.servatory has been based almost entirely on the 
amount of the correction for the clfect of the terrestrial 
atmosplu'n'. Prof, Very maintains that the Smith- 
sonian observers undereslimate this elTcct, consequently 
obtaining a value much too low. 'Although the Lang- 
ley method has already been applied under a diversity 
of conditions— height above sca-level, atmospheric 
transparency, temperature, etc, — yielding satisfactorily 
harmonious results, yet iinceasing efforts have been 
made to apply more and more severe tests by carrying 
out the measures under the least possibk* superincum- 
bent air-mass. The most elfective way in which this 
can be accomplished is by raising self-recording in- 
struments to the greatest j)Ossiblo height in the atmo- 
sphere by means of free sounding balloons. An 
account of the most recent experiments of this kind is 
presented by Messrs. Abbott, Fowle, and Aldrich in a 
memoir (Smithsonian Misc. Coll., vol. Ixv., No. 4, 
^9*5)1 which forms an important contribution to the 
subject. Space only ixrmits a hint .at the ingenious 
instrumental devices embodied in the apparatus, the 
sc.'irching laboratory tests, and the manifold (orrec- 
tions involved in the reductions. The most successful 
day ascent was made on July ii, 1914, from Omaha. 
At a mean ;dtitud<! of 22,000 metres (nearly fourteen 
miles) the ihree best records gave 176 Calories per 
sq. cm. jxr minute. Corrected to mean solar distance, 
etc., this becomes 1-84 Calories. 'J'he barometric 
record indic.ated a pn'ssurc of about 3 cm. of mercury 
(i.c. about 1/25 normal atmospheric pressure. Other 
pyrheliometric measures have boon made at heights 
(orrosponding to pressures of 30 cm. (manned balloon. 
Dr. rej)pler), 44 ( in. (Mt. Whitney), and 62 cm. (Mt. 
Wilson). These records, with the m.aximum value 
observed by Dr. Kimball at W.ashington, when plotted 
lie quite close to a straight line. It is concluded that 
the .Smithsonian value (1-93 Calories)' for the constant 
of solar radiation outside' the atmosphere is amply 
confirmed. 

pRorKR Moiions of .Stars in the Region of 
N.G.C. 6705. — Recently M. Comas Sola announced 
tlus disrover>’ of a number of large projH'r motions in 
the region of this cluster (Messier 11) by .stereoscopic 
examination of photographs. In view of the consider- 
able interest recently aroused in this and allied 
methods of rapidly determining proper motions (seo 
various notes in this column, also in the current num- 
ber of the Observatory), it is important to note that 
Prof. E. I-. Barnard {Comptes rendus/ vol. clxi., 
p. 41 1) has examined the region of this cluster in the 
stcrcocomparator. Although the pair of plates were 
separated by an interval of twenty-two years (dpproxi . 
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niately seven times the interval between M. Sola’s 
plates) no stars showing movemtnt could be detected. 

The Future of the Planets.— Under this title 
M. P. Puiseux contributes an essay to Scientia (Octo- 
ber) dealing with some possible consequences of the | 
explosion hypothesis due to Mr, R. T. A. innes. Tho 
underlying idea is that sufficiently great pressure may 
bo capable of inducing an explosive instability of lh(‘ 
elementary atoms of matter resembling the trans- 
formations associated with radio-activity. If this is a 
fact of nature, then condensing stellar bodies bccomti 
spontaneously explosive. It is supposed that the dt‘- 
struction of the planets will be brought about by a 
solar outburst of this character. 


AMERICAN HYDROLOGY.^ 

T he issue by the United States Geological Survey 
of a further instalment of water supply pajMjrs 
directs attention to the continued activity of that de- 
partment in prosecuting its researches into the national 
water resources available for industrial and agricul- 
tural purposes. The paj)ers cover an extensive area 
of country and a diversity of subjects; and accord- 
ingly it will be convenient to deal with them seriatim. 

(i) The eastern and southern coasts of the United 
States and the contiguous parts of Mexico and Central 
America, as far as the peninsula of Yucatan, con- 
stitute a broad, sub-level region, sloping gently sea- 
ward from the interior highlands. In the basin of 
the Mississippi, this plain, known as the Gulf Coastal 
Plain, extends inland for a distance of no fewer than 
500 miles. This, however, is the maximum breadth. 
On the Atlantic coast and in Mexico it is much more 
restricted, reaching mountainous districts at no great 
distance from th(? sea, I'he plain is characterised 
generally by low relief and broad river valleys, and 
in Texas, with which region Mr. Deussen’s report is 
specially concerned, it comprises a series of prairies 
and wolds, the latter h'rm denoting a range of hills 
sloping gently on one sid<j and descending abruptly on 
the other. 

Being a hydrographical paper, the report is drawn 
up ‘from the point of view of defining and classifying 
the available sources of water supply, and accordingly 
the stratigraphy of the various districts is descril>ed 
in relation to their water-producing powers. 'I'he 
geological systems represented are the Carboniferous, 
the Cretaceous, the Tertiary, and the Quaternary. 
The Carboniferous rocks are not cx|X)scd, nor have 
they been reached by any boring within th(^ limits of 
the area under consideration, but their presence is 
inferred from an exposure further west, and by the 
evidence of drill-holes in tho adjacent Cretaceous area. 
The Cretaceous rocks, which consist for the most 
part of chalk, limestone, and marl, are so deeply 
embedded as to render them impracticable as sources 
of supply, either by artesian wells or otherwise. The 
available water-bearing strata are, therefore, the sedi- 
ments of tho Tertiary and Quaternary series, com- 
prising some dozen formations, of which may be 
noted the Dewitt (Miocene), 1250 to 15100 ft. thick, and 
the Wilcox (Eocene), 800 to 1150 ft. thick. The former 

1 (x)-GeoloKy and Underground Waters of ihe South*F.astern Part of the 
Texas Coastal Plain (Water Supply Paper No. 335). By Alexander 
Deua^i»n. Pp. 365, with diagram and ix plates. 

(a) Water Analyses from the Laboratory of the United States Geo* 
loiticat Siiryey (Water Supply Paper No. 364). Tabulated by J, W. 
Clarke, Chief Chemist. Pp. 40. 

(3) Quality of the Surface Waters of Washington (Water Supply Paper 
No. 330). By Walton Van Winkle. Pp. ro«;, with charts. 

(4) Deschutes Riyer, Oregon, and its IJtUisation (Water Supply Paper 
No. 344). iRy p. F. Henshaw, John H. Lewis, and K, J. Mc(^austland. 
Pp. 900 . with 28 plates and 8 diagrams. 

(5) 'I'he Water Resources of Butte, Montana (Water Supply Paper No. 
345*'G). By O. E. Meinzer. Pp. 195, with map and photographs. 
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consists of lacustrine and littoral deposits ; cross- 
bedded, coarse, grey, semi-indurated, highly calcareous 
sandstones; and the latter of palustrine, marine, and 
littoral sands, clays, marl, and lignite. The waters 
from these sources are classified and analysed accord- 
ing to their locality and occurrence. 

(2 and 3). The next /two papers deal with the chem- 
ical side of water ' supi)ly. They exhibit in tabular 
form the constituents of samples of water, taken from 
various sources in the United States, and submitted 
to chemical analysis, together with some useful notes 
as to the bearing of chemical composition on the suit- 
ability of such waters for specific purposes. Most of 
the watiTS are commonplace in character, but some 
are exceptional; for instance, the Devil’s Inkpot in 
the Yellowstone Park is .essentially a solution of 
ammonium sulphate, and the Shoal Creek springs in 
Missouri arc impregnated with zinc to a remarkable 
degree. 

The physiographical features of the State of Wash- 
ington are described at some length in Mr. Van 
Winkle’s report, and it is interesting to note that th<i 
Cascade Range of mountains, which crosses the State 
from north to south, divides it into two regions with 
very dissimilar climatic conditions, that on tho western 
side characterised by an abundant rainfall, with cool 
summers and mild winters, and that on the eastern 
side by a moderate, and even scanty, rainfall, with hot 
summers and cold winters. 

(4) The Deschutes River is a tributary of the 
Columbia River, entering the latter at a point about 
135 miles above the town of Portland. It is stated 
that the river is unique in several respects among 
rivers of the United States, “Its natural flow is 
remarkably constant; its head waters afford reservoir 
sites sufficiently large and so distributed that the total 
flow of the river may be utilised both for irrigation 
and for power*’ — these features, combined with the 
suitability of the river basin for their practical applica- 
tion, justify the expectation that the Deschutes Valley 
will become a flourishing district of agriailtural im- 
portance, enhanced by numerous installations of hydro- 
electric plant furnishing power, either locally or for 
transmission to distant distributing centres. 

(3) The rugged region of western Montana includes 
a curious re-entrant of the Continental Divide, form- 
ing a basin, bounded on the north, east, and south 
sides, and on part of the west side, by mountain walls. 
This basin, the flat floor of which is a little more than 
;i mile above sea-level, has a maximum length of 
twenty-two miles, a maximum width of ten miles, and 
an area of 130 square miles. It probably came into 
exist(!nce near the close of tho Tertiary or at the 
beginning of the Quaternary period. It Is noteworthy 
to-day as containing on its northern side the Butte 
mining district, the most important mining centre in 
the United States. Started in 1864, when placer gold 
was discovered in* the locality, the settlement has 
grown to a town of more than 50,000 inhabitants. 
The effect of this invasion of human activity has been 
to change completely the natural aspect of the place. 
Tho mountain sides have been denuded “ of their trees 
and the valley floor of its luxurious vegetation by 
sulphurous fumes emitted in great clouds from the 
smelting works, and a scene of desolation and ugli- 
ness has supervened. Since to’t 2, however, conditions 
have somewhat impfoved. Most of the large smelters 
have been shut down or removed, and tho citizens .are 
endeavouring by the cultivation of lawns, gardens, 
and trees, to restore something of the original beauty 
of the valley. The climate is somewhat rigorous, the 
me.an annual temperature being 42® F., and the lowest 
recorded temperature 2q® F. below zero. The water 
supply of the district is plentiful ; there is an average 
dailjr consumption of nine million gallons for 55,000 
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persons, or 165 jjallons per head, which is a very 
liberal allowance compared with the customary con- 
sumption of larjje towns in this country. The figure 
is stated to include considerable quantities used by 
mines, railroads, and other industrial concerns, but 
even then it is greatly in exc<?ss of the standard jire- 
vailing in the United Kingdom. H. C. 


KNGINKERING AT THE BRITISH 
ASSOCIATION. 

S ECTION G (engineering) had a very full pro- 
gramme, which necessitated carrying the in(‘(*t- 
Ing on until mid-day on Saturday, Sejjlember ii. 'fhe 
papers were grouped as follows : after the jiresident’s 
;»ddrcss by Dr. Ihde-Shaw on Wednesday, the morning 
was devoted to jiapers dealing with thermodynamics, 
'fhe following morning was sf t apart for jiapers hy 
local engineers, describing recent work in thcj various 
departments of municipal enginecTing (electric, gas, 
drainage, etc.); the papers read Friday wert all I 
connected wdth electrical engineering, while Saturday j 
morning -was devoted to mechanical engineering. 

Wcdncsihiy, September S. — In his address the presi- j 
dent insisted on the duly of th<^ British Association to 
justify’ its exist(‘nce by doing something tangible to 
help the Empire in the great industrial struggle which 
must ensue when tlu' military struggh* comes to an 
end. He advocated tin? formation of a committee, 
initially of the engineering section, not merely to offer 
its services to any Ciovcrnment department, but to 
consider and urge the initiation of tluise reforms 
w’hich would strengthen our hands in the coming 
international industrial warfare. 'I'he first paper was 
by Profs. Asakawa and Petavel, describing a series of 
experiments on the cflTiciency and losses of a gas 
engine; a preliminary nol(‘ on the subject yvas pn*- 
sented at the Birmingham meeting two years ago. 
The authors have determined the overall <’flllcien('V 
and the magnitude of the various losses yvith different 
mixtures and different compression ratios. The 
highest overall efficiency obtained w%as 27 4 per cent. 
The mechanical losses were determined hv the rate of 
change of the kinetic energy of the rotating parts, as 
is very commonly done in testing electric motors. 

Prof. W. M. Thornton gav(' two sliort papers of a 
theoretical and speculative nature, entitled “'I'he Total 
Radiation from a Gaseous Explosion” and “'fhe 
Change of the .Specific Heat of Gases wdth Tempera- 
ture.” According to the author, the lost pressure or 
suppressed heat of a gaseous <'x plosion can bt' ex- 
plained mechanically by considering two (cmibining 
atoms to act Kko colliding spheres. Their lianslational 
energy will generally be converted partly into vibra- 
tional and partly into rotational energy. Assuming 
that before the collision the translational and rotational 
energies of the atoms were equal, and that on collision 
the former is equally converted into rotational and 
vibrational, the latter, on which depends the radiation, 
will represent 25 per cent, of the total, w’hich result 
the author claims to be in agreement with the obser- 
vations of Hopkinson and David. 

On Wednesday afternoon at the labora topes of the 
Manchester Steam Users’ .Nssoc iation, Mr. C. E. 
Stromever explained and demonstrated a machine for 
determining tlie fatigue limits ralori metrically. In 
this machine the specimen, yvhich is subjected to 
rapidly reversed torsion, tension, or bending stresses, 
ii ivater-jacketed, and the temperature of the water 
passing through the jacket is measured on entering 
and on leaving. No differenre is detected until the 
stress reaches the fatigue limit for the specimen under 
test, but as s(»on as this is passed, heating of the 
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jacket water takes place. Hence the fatigue limit is 
determined by gradually increasing the stress and 
watching the tyvo thermometers.* 

Mr. Stromeyer also gave a demonstration of the 
phenomenon of water hammer by means of gas-heated 
glass vessels and tubes. 

Thursday, September 9.- Mr. de Courcoy Meade, 
the corporation engineer, road a paper on the Man- 
chester drainage scheme, and showed a number of 
lantern slides illustrating the special w’ork in con- 
nection with the new sewers now’ under construction. 
He was followed by Mr. S. L. P<*arce, the corporation 
electrical enginc<*r, who outlined the growth of the 
<*lectrical undiMtaking and then described the general 
outlines of llui j)roj<H'ted station at Barton on the 
Jhidgewater Canal. When completed, thi.s station, 
which at present exists on paper only, will be one 
of the largest in the country. It wdll transmit three- 
phase pow<‘r at 33,000 volts to a number of sub- 
stations. An int(”resling point is' that the site is in 
close proximity to the corporation sewage works at 
Davxhnlme, and it is proposed to use ‘the purified 
etllucnt lor condensing ])urj)osi‘s, the canal authorities 
having refused pi'rrnission to use the canal water. 
The increased leiupcTature of the sewage eflluent 
after pa.s.sing through tin* condensiTs i.s advantageous 
in th(‘ fuiilier treatment btdore lin.al discharge. 

Prof. A. B. h'leld described the special research work 
which is being cairic'd tnit in the mechanical engineer- 
ing department of the Municipal School of Tech- 
iiology, which was afterwards visitc'd by the mcmbiTS 
of tile Section. 

The corpora timi gas engineer, Mr. J. C. New- 
bigging, describt'd thi^ improvements recently intro- 
duct'd by the adoption of automatic vertical retorts; 
he also attacki'd the .system of applying th(i profits 
from municipal gas undertakings to the relief of 
rates, instead of lowi'rlng thi^ price of gas and thereby 
j increasing its adoption for lieating and power pur- 
I poses. It need scarct*ly be said that this part of his 
paper did not go uiuhallengod in the discussion, 
dealing, as it does, with one of the thorniest problems 
of municipfil politics. 

A paper W’as lead by Mr. K. C. Mills describing 
his ])i-oducer for placing in front of an onlinary steam 
boil<*r. I ho gasification of IIk' fuel is carried out in 
this <*\ternal producer, while the combustion of the 
gas fakes place inside the 01 dinary boiler flue. Slides 
w’ere shown and actual test figures given for boilers 
which had b(*en fitted with the apparatus. 

Friday, Srpte}nber 10.— Mr. N. W, McLachlan 
showed exfH*rinu*ntalIy the rapid heating of iron strips 
when inagiudisod by high-frequency currents obtain<’d 
front an ^ arc-g<*nerator. The variation of pernio- 
ability w’itb temperature and the points of recalos- 
cence could be trac<*(l in llio variation of the current 
taken by the niagiiotising coil. The phenomena are 
complicated, however, by the skin effect, the depth 
of penetration varying with the temperature due to 
the changes in both resistance and permeability. 

A self-adjusting commutating device was described 
by Prof. Miles Walker, in wdiich each brush is divided 
into two, one in advfince of the other, the two being 
lightly insulnt<'d from each other. Before combining, 
the current from one brush passes round the intcr- 
polc winding, while that from the other passes through 
an equiv.'ilent resistance. If the commutation be 
perfect, the current density will bo uniform over the 
whole brush contact surface, and each brush will 
collect half the total current; if, however, on account 
of saturation at^ heavy loads, the strength of 
the inlerpolo he insufficient, the commutation will 
be so affected that a larger share of the total current 
wall pass through the interpole winding, increasing 
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its flux, and thus compensating for tho saturation. 
This device should prove especially useful in the case 
of rotary converters, where the commutation is often 
difficult; it will enable an increased output to be 
obtained from a machine of a given size. 

A mathematical paper on ‘'Electric Oscillations 
in Coupled Circuits** was read by Dr. Eccles and 
Mr. A. J. Makower. The special case considered 
was that in which three paths, each containing an 
inductance and a condenser, are connected in parallel. 
The formulai obtained were confirmed by tests in 
two simple special cases, viz., two tuned circuits 
coupled <?ithcr by a common condenser or a common 
inductance. In the discussion Prof. Howe showed 
that the two special cases dealt with experimentally 
could be calculated in a very simple manner by a 
suitable choice of initial conditions. 

Prof. G. W. O. Howe then read a pajx‘r on “The 
Capacity of Aerials of the Umbndla 'IVpc,*’ in which 
the method described by the author at the Sydney 
meeting last vear was t'xtended to a<Tials of this 
type. In the discussion Prof. Schuster pointed out 
that the small error due to the author’s assumption 
of a uniformly distributed charge would be always 
in the same direction. 

A note on “Earth Resistance” was read by Prof. 
E. W. Marchant, who suggcjsird Iht; um* of the equi- 
valent l(‘ngth of a column of the earthy mattTial, 
which, with a cross-section equal to the surf;ic<j of 
the buried conductor, would have the same resistance 
as the actual earth, as a criterion of the “earth.** 
Prof. Howe showed that this “equivalent length” 
depended merely on the dimensions, and need not be 
determined experimentally, since such measurements 
dependc'd on the uncertain specific resistance of the 
soil; it could be calculated in the same? way as the 
capacity, if the conductors were surrounded by an 
insulating medium. Dr. Eccl(*s |K)inted out the need 
for caution in applying tho continuous or low fre- 
quency resistance to the case of a radio-telegraphic 
aerial. 

Messrs. Lacey and Stubbings described some ex- 
perimrnts to determine tho effect of a third harmonic 
on the iron loss<*s of ji three phase transformer, the 
liarmonic being due to the saturation of the cores. 
With a triple harmonic of 48 per cent, the iron loss 
d<;cn!ascd 22-5 per cent, on opening the neutral wire; 
this would prevent any third harmonic in the current 
and would remove the sine-wavt' eonstraint from the 
magnetic flux, which would consequently reach a 
lower maximum value. 

Prof. E. Wilson gave further information about a 
number of aluminium alloys, which have been ex- 
posed on the roof in London ff)r many years, .and 
on which he has reported on previous occasions. 

Saturday, September 11. — Mr. T. H. Brigg de- 
scribed a n(;w method of attaching horses to vehicles, 
the principle of which is that tho shafts are forceil 
upward by a spring, thus relieving the horse of a 
part of his owai weiglit when travelling on :m easy 
rond. As soon as the road becomes more difficult, 
owing, say, to an up gradient, the increased pull on 
the traces overcomes the spring and exerts a down- 
ward force on the shafts, enabling the horse to obtain 
the necessary adhesion on tho road. 

.T'he report of the committee on complex stress 
distribution was read by Prof. Coker. It consisted 
mainly of a comparison of the h(‘haviour of a sample 
of mild steel when subjected to steady and alternating 
stresses respectively. 

A paper on the strength of iron and steel struts 
was read by Mr. A. Robertson. It was a record of 
oxperimenls on solid, free-ertded, centrally-loaded 
struts made at Manchester University. The results 
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confirmed Euler’s formula, except for very short 
struts; the latter are discussed in detail in the paper. 

Prof. C. Bat ho described a new method of deter- 
mining the torsion stresses in framed structures and 
thin-walled prisms, especially useful in the case of 
cantilever bridges in which the sus|jended span is 
subjected to torsion, owing to unsymmctrical loading 
on the cantilever arAl anchor arms. The author 
showed the application of the method to a bridge of 
similar design to the new Quebec bridge. 

Prof. Miles VV'alkcr described some experiments 
made to determine whether the accelcTation of one 
mass <!xerts any force on u neighbouring mass, as 
it should do if the analogy between the electric 
current and the movement ot matter be perfect. The 
results obtained were negative, althouj*h the appa- 
ratus combined great sensitiveness with the very 
rapid acceh'ration of large masses. IVof. Schuster 
exprtissed regret that a paper of such, physical im- 
portance had not also been brought before Section A 
(Physics) of the Association. 

This brought thii proceedings of Section G to a 
dose. 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION. 

I N Section 11 (.\nlhropology) the proceedings showed 
little dt‘partiire from the normal except perhaps 
in the small number of ethnographical papers, and in 
the character of lh<j discussions which, on the whole,, 
were a little less vigorous than usual, owing to the 
abstmee of many who, as a rule, may be counted upon 
to lake part in the debates. The programme, how- 
ever, showed a longer list of communications than 
might have bt'en expected. 

As in other sections, subjects of sjKcial interest at 
the moment were not neglected. Indeed, the principal 
item in the programme was a discussion wdiich took 
place in joint session with Section E (G(*ography) on 
“Racial Distribution in the Balkans.” This W'as 
opened by Prof. G. Elliot Smith, who, after a lucid ex- 
position of the geographical, ethnological, and histo- 
rical factors which have brought about the segrega- 
tions and disunion of the Balkan peoples, went on to 
sh<nv that in spite of conflicting interests arising out 
of difTerenc<‘s of history and cr<*ed, ethnological no 
less than geographical and economic considerations- 
definitely linked together the Slovenes, Croats, and 
Serbs as oik* race, whose domain includ<*d not only 
Croatia (w'ith Slavonia), Bosnia, Herzegovina, Mon- 
tenegro, and most of Serbia as at present delimited, 
but also Dalmatia, nine-tenths of Istria (excepting 
Trieste), Carniol.'i, and a strip of South Hungary. On 
ethnological, grounds Bulgaria had a greater right 
than Serbia to th(* part of .Macedonia now in occupa- 
tion by the latter, ^'uul on racial grounds her claim to 
the Dohriidja was more justifiable than that of 
Rumania. Sir Arthur Evans exhibited a diagram- 
matic map illustrating the ethnic relations between 
the Adriatic, the Drave, and the Danvibe, the result 
of many years* observations in the area which is now 
occuph’d by the .southern Slavs or Jugo- Slavs. Ethno- 
logical considerations supported the argument for a 
Jugo-vSIav State. Italic preponderance w'as situated 
in the low’er valley of the Isonzo, at Trieste, and in 
Istria. In Dalmatia, except in the towm of Zara, the 
Italian clement amounted to about 3 per cent, only 
of tho population, the prevalence of Italian culture and 
the use of the language for commercial purposes 
giving a wrong impression. Sir Arthur then pointed 
out tho value of the establishment of such a state 
in facilitating the completion of a railway, joining up 
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east and west alonfj the main Roman road from 
Aquileia to Nissus, and runninj^ from Milan to Nish 
throufjh (iradisca, Laibach, and Delj^rado. The lion. 
\y. PtTiiber Reeves, who was unable to attend the 
discussion, sent a communication in which, in dealinj^ 
with tlu^ position of the (.ireeks, he urj^ed that on 
historical and ethnoloj^dcal f^rounds their presemt 
northern boundary, incliidinil Kpirus, corresponded 
closely to the ideal; while in Macedonia the line divid- 
in^^ the Hulgar-Slav portion from th(‘ (ir<‘ek drawn 
by the Treaty of Hukarest repr<*sent<*d th<* facts, 
<*spccially as since the war of much migration 

had taken place on each side of the line. 'I'he claims 
of Greece to liulgarian Thrace were justifiable on 
economic rather than ethnic grounds; on the other 
hand, the claim of Bulgaria to the eastern ])art of 
Macedonia was stronger than that of Serbia. In 
Monastic the existence of Vlach, Hulgarian, and 
Greek elements gave rise to a separate j)roblem. It 
is scarc(‘ly necessary to emphasise the fact, upon which 
stress was laid by each speaker in turn, that political 
considerations h.i'd no part in the discussiun. 

.Another matter of topical int(‘n‘st was the subject 
of a communication by Prof. Arthur Keith. In H)o5 
Prof. K. Manouvrier,* of Paris, published a paper 
«*ntitl<*d “ I me Application Anthropologique a PArt 
Militaire : le Classeinent d(‘S llommes et la Marche 
dans I’Infanterie,” in w’hich he advocated the classifi- 
cation of soldiers according to h'ligth of the lower 
limbs, rather than according to height, in order to 
minimise fatigue. This publication had not received 
altentitm in this country at the time of its publication, 
and a summary of its contents was now' presented t<» 
the section at the request of the author. In the dis- 
cussion which followed the hope was expn‘ssed that 
the suggestions might be put to a practical test. 

A second discussion had for its subject “Th<‘ Influ- 
ence of Kgyptian ( avili.sation on th(! World’s Culture.” 
It was opeiu'd by I’rof. KHiot .Smith aiul Mr. Perry. 
'J'heir communications covered a widi* field. They 
argued that tow’ards the clo.si* of the new Kmpire a 
great manv of the most distinctive practices of 
Egyptian civilisation, carried possibly in part by 
Phcx'nicians, suddenly ajipoared in the more distant 
parts of the coast lines of Africa, Europe, and Asia, 
and in course of time in Oceania and .\merica. .\ir. 
IVrry relied in particular on the association of mega- 
lithic buildings and min<‘ workings, or the situation 
of such monuments in or n<‘ar regions noted for gold, 
precious stones, or pe.arl fish(Mi<‘S, .as well as on 
similarities of technique^ in smelling or refining »q)era- 
tions. In the discussion which followed, th(* opening 
sp<‘.'ikers w<*n* subiei ted to some seviav* criiicism. Sir 
Arthur Evans, while feeling that it was impossible 
to discuss ad»‘qu;itely a subject of such v.ast extent, 
attacked their method of dealing witli the evidence, 
and Pnf. Petrie emphasised the necessity for greater 
precision in datinr»- th<‘ facis with wliich they dealt. 
Sir Richard Temple pointed out certain difficulties in 
this connection in the treatnu'iit of the Indian evidence’. 
Dr. Riv«*rs, in supporting the openers, e\pl;ilned the 
re.'isons which liad led him to modify his previous 
Ojiposilion to their position. fhe president pointed 
out that the diflicultv of th** length of tinu- necessary 
for such a difTusion of (ultun* w:is pcrh.'ips not so 
great as might be thought ; a complete change bad 
taken nlace in the diet of the native- of Semth Africa 
since the discewery of America, when mai/e was intro- 
due'enl to the Old World. 

Other communications, in addition to this discu.s- 
sion, also dealt W’ith Egyptian archaudogy. Mr. 
Robert Meind niaelc a valuable e'ontrihution to the 
metheKl e>f reeweling gre haeologic.il diseowries with an 
exhibit e)f a cardbejard folding model of the Theban 

NO. 2402, VOL. C)fSl 


j tcMiiplc of Menna at Gurnah, on which . photographic 
recorded all the se enes jiainlcd on the walls of the two 
chambers ex.actly in the positioif in which they were 
fe)und. Ho jiropose’s to survew all the temples and 
buildings of ancient Egypt in the same manner. Prof. 
Petrie described the magnificent find of twelfth-century 
jewelry of a princess, daughter of Senusert II L, 
found by the Hritish School of Archaology in Egypt 
at Lahiin, which is in some respects finer than any 
yet know’ll. 

Wh.'it was, however, felt to be one of the most impor- 
tant communications made to the section in the course 
of th<’ meeting was a paper by Dr. IL A. Gardiner, 
“ Ere.sii Light on the Origin of the .Semitic Alphabet,” 
w'hich dealt with inscriptions of Pharaonic date in an 
unknown writing disco\ercd by Prof. Petrie in Sinai 
in 1905. 'J'ho inscriptions would appear to be alpha- 
betic. A detailed analysis sup])orted the conjecture 
that the system was lel.'ited to, if it did not actually 
rejiresent, th<‘ common parent of the Pluenician, 
Greek, and Sabjean alphabc'ts. This Proto-Semitic 
alphahit .ipj».irenlly w.is hii’roglyphic and acrophonic, 
i.e. \hi) v.'ilue f)f the letters was t.'iken from the names 
of the things they n’presentecl. 

Sir Arthur J. Evans, following Dr. Gardiner, dwelt 
upon the v.'ilue for cornjiarative purposes of the Cretan 
analogies for the origin of th(‘ alphfibet, which W’ore 
decisive against De Rouge’s theory that the Semitic 
.'ilphabet was dc’iived from hieratic Egyptian forms 
repr<*sc‘nting similar sounds hut having no reference to 
the actual meaning of the lal<‘r name. To a certain 
<‘xtenl the Minoan and Cndan forms appeared to 
belong to related systems. Dr. Gardiner’s evidence 
tended to show that .Semitic letters wc’re derived from 
an indigenc)us source, and if the? early forms w’cnt 
back to 1500 n.c. they could not have been introduced 
from (Tcte by Phienic ians. Nor did the aleph~he 1 h 
theory of Gesi-nius r<*quirc Egyptian influence, though 
it mig-ht have be<'n present in both Si’initic and Minoan 
as a formnlivo element. 

An interesting })aper by Prof. R. S. ('onway dealt 
with the religion and lingiiisties of early Italy. He 
descrilxi’d some votiv»' offerings to the Vonetic godd(‘SS 
R<‘hti;i <liscovered on the site of a temple at Esle, 
the ancient Atesta, .'ibout eighteen miles south of 
P.'idua. The olferings, wliicli were of two classes, 
consisted of votive* n.'iils and wedges recalling Horace’s 
description of Dira Ncccssitas, and bron/e tablets 
divided into longitudinal bands, ten or tw’elve in num- 
ber. 'The latter, the* author suggested, might be con- 
nected with a gam<', and possibly were offerings of 
luckv pl.'iyers. 

Two eoinmunirations dealt with Rritish archa‘ology. 
The first, by Mr. J. P. l^uslie-Eox, df'seribed the ex- 
cavations at IViconiiim in the vivir 1912-14. The 
finds im'liid(‘d a large amount of potterv, evidence of 
industrial occupations, and a building of unique form. 
The second, bv the Rev. Dr. Diikinfield Astley, on 
” Early M.nn in Norfolk,” discussed the further evi- 
dence for the existence of Aurignacian man in East 
Anglin fiirni.shed by the result.s of exc.'ivations in 
Norfolk undertaken in 1014. 

Among the pnp<Ts dealing with soci.al organisation 
end religion was an important communication bv Dr. 
\Y. H. R. Rivers, on “Ceremonial and Descent in 
Amhrim,” w’bich adduced evidence to show that though 
at the present time the institutions of the isb^nd are’ 
patrilineal, in the older ceremonial, which i.s indi- 
genous, the mother’s brother comes into prominence. 
Consequently in thi.s part of Melanesia it would 
aopear that matrilineal institutions preceded the patri- 
lineal. • 

Miss Margaret Murray, in her pap#»r on “Roval 
Marriage and Matrilineal Descent,” dealt wdth the 
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custom of sister marriage in the royal Egyptian and 
Semitic families, which, as she pointed, out, were not 
regarded as unusual when recorded by native histo- 
rians, and traced the cijstoms to a more prolonged 
survival of inheritance in the female line in royal 
families. Dr. Nadine Ivanitzky’s communication on 
“The System of Kinship among Primitive Races in 
connection with their Mode of (irouping” dealt with 
the manner in which economic and social factors act 
and react on the recognition of kinship in a group by 
determining the si;ce of a group, its relation to other 
and competing groups, and the relation of the indi- 
viduals within the group. 

In physical anthropology, in addition to the paper 
by Prof. K(?ith, to which ref<?rcnce has already been 
inade^ Dr. Man son exhibited photographs and skia- 
graphs of members of a family showing hereditary 
syndactalisni and polydactalism, and Dr. G. W. Ham- 
bleton discussed chest types in man in relation to 
disease. Prof. Guififrida-Ruggeri’s “ Noh*s on the 
Neolithic Egvptians and Ethiopians.” criticising the 
theories of Prof. Elliot Smith and others on the 
physical affinities of the early inhabitants of Egvpt, 
and Prof. Elliot Smith’s communication on “The 
Earliest Human Remains from India,” owing to lack 
of lime, wore t»nken as read. 

.At th(' close of the nroc<'edings, th<‘ section, at the 
invitation of the Ribchester Museum Committ(‘e, 
visited the Roman camp at Ribchester for the formal 
opening by Prof. I'. J. Haverfield of the r(‘C(‘ntIv com- 
pleted Museum of Roman Antiquities. Prof. Ilaver- 
ileld then (Kdivered an address on the purpose of the 
small castfUa or forts, found scaft(T<‘d over all the 
north froin Chester to Carlisle and from the vab* of 
York to 'I'Mieside, of which Ribchester is an example, 
as purely military units controlling the country from 
strategic |K)Ints. 


THK RKLATIOX OF EDUCATION TO 
INDUSTRY A 

AT the last meeting of the British Association in 
Manch(*ster, in 1SS7, the president, Sir Henry 
Roscoe, in his opening address, referred to national 
education with patriijtic candour, in the following 
jjrophetic sentence The country is beginning to 
see that if she is to maintain her own commercial and 
industrial supn’inacy the education of the |)eople from 
top to bottom must be c.'irried out on ikwv lines. The 
question as to how this can be most safely and securely 
accomplishc'd is one of transcendent national import- 
ance, and the statesman wdio solves this educational 
problem will earn the gratitude of generations yet to 
come.” 

A generation has j)assed since Sir Henry Roscoe 
uttered his prophecy, and still our national education 
is, though improved, far from being carried out on 
the principles and methods which will ensure our in- 
dustrial supremacy. In other words, “the states- 
man ” has not yet appeared ! 

By national (iducation we mean, of course, the educa- 
tion of the whole people, not of a class only. From 
1872 until as late as i88q no attempt w\as made by 
Government to provide secondary and technical educa- 
tion in continuation of the elementary stage, and in 
consequence of this the progress made in .scientific 
knowledge bearing on industry and commerce was 
withheld from our own people" who most needed it, 
and left to other nations who were better qualified to 
reap the advantage. The results^ it is well known, 
have been lamentable, for it so happened that it w’as 

, ^ AbriilRwi from a paper risad before the Section of Eduration.nI .Science of 
L. Association at Mancheitter on September 11, by the Right Hon. 

S.r William Mather. . . 
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during this very period that the most remarkable dis- 
coveries and development iq science were revealed to 
the world, and their practical application demonstrated. 
During that period, and indeed long before, notably 
in Faraday’s lifetime, England produced some of the 
most eminent men of science in the w'tjrld, w’ho opened 
out to us the immeasurable pos.sibilitios of adding to 
the material wealth and prosperity of our country by 
the adoption of their cTiscoverics. 

Only two countries, however, w’ere ready to take 
practical advantage of these discoveries ow’iiig to their 
widespread facilities for I'ducation ranging through 
th(^ elementary to secondary and technical schools up 
lo scientific teaching in the universities. Tho.se coun- 
tri(‘s wert‘ America and Germany. 

('onsequcntly the grc'.it discoveries relating to the 
utilisation of thos<t subtle forces of electricity and mag- 
netism achit'ved their first triumphs in these two 
countries, where the spirit of education had long 
before penetrated the lives of the people and prcparc(i 
them to adopt and apply the ni.wv revelations of scienct- 
to the common needs of human life. 

These great inovisuents stirred our (iovernment at 
last lo send out a Royal CJornmission to investigate 
the educ/itional facilities in the secondary and tech- 
nical schools of foreign countries. Oh, the pity of it! 
That a country which had enjoyi'd the greatest oppor- 
tunities for th(‘ application of scientific discoveries and 
methods to industry through the undisturbed monopoly 
of engineering, chemical, and other industries extend- 
ing over a full century, should have? neglected the only 
means of retaining that position by the adoption, 
during tlui years of expanding wealth and prosperity, 
of a system of universal, free, and enlightened educa- 
tion open to every class throughout the land ! The'' 
reporl.s brought back from liiirope by the Royal Com- 
mission, and one from America, written by mvsclf 
after eight months* Investigation, spread afarni 
throughout the United Kingdom and the British 
Empire, ^fhese reports wen? published in 1S84. No- 
action \v;is taken by Pnrli.ament until i«S8c), when 
happily a Technical Instruction Act was passed, within 
two days of the close of the .session, but almost by a 
fluke even then, ow ing to the efforts of a few desperate 
men on both skU's of the House who believed that 
“through lack of knowledge the people perish.” 

Probably no Act of Parliament was ever seized upon 
with such avidity as this Technical Instruction Act, 
for, as the muniripalitios themselves were by the Act 
constiiulcd the local administrative authorities, the 
large manufarturing districts, notably Manchester, 
Salford, and other ])arts of Lancashire, w’ore esj^ecially 
eager in pressing for its adoption. The following year 
the “ whisky and beer tax ” w’ns earmarked for the 
support of tc'chniral education, which, resulted in 
numerous fine institutions being erected in many parts 
of the country. In 1902 secondary education \v’as 
adopted permissively in a new Elementary Education 
Art, and though not adequate to meet the wants of 
the country, it was received w^ith thanks for small 
merries owing to the fact — which in some other coun- 
tries would have been forc.seen— that no system of 
thorough technical education can be carried out whore 
secondary education is a missing link, so that for a 
time our rational .system of public elementary and 
technical education minus the secondary was more 
like “a rope of sand than a chain of welded links.” 

As a re.sult of the passing of the Technical Instruc- 
tion Act of 1880, the development of technical instruc- 
tion w\as .so rapid that in 1895 an Association of Tech- 
nical Institutes w’as formed. A large number of new 
schools have been erected solely for the purpose of 
technical instruction, and are equal in equipment and 
staff to the average of those in the United States and 
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on the Continent. Such, for instance, are the schools 
of Manchester, Salford, Birminj^ham, Belfast, Shef- 
field, Bradford, Bristol, Edinburgh, Nottingham, 
London, and of these several take rank as technical 
universities where day students may graduate and 
rocognis(‘d degrees may be obtain’d. In particular, 
the Imperial College of Science and Technology and 
the Manchester School of 'fechnology are not sur- 
pass'd by any similar institution in the world. 

There are now eleven universities in England and 
Wales, including the ancient (mics of Oxford, Cam- 
bridge, and Durham. Th(^ latter have conformed to 
the spirit of the ag(? by adapting themselves to the 
requirements of science, while*, the more modern uni- 
versities, though prim.arily established to meet the 
needs of industrial deveTopm(*nt, have 1ak(*n' amph* 
care of the equally important subject of the arts. 

A general survey of our present <'qiiipment for 
national eckication would, however, clearly show that 
we are ^ still far below the standard our industries 
require if they are to comjKite successfullv with those 
of other countries; therefore the most n^artionarv UTtii 
of economy during the war woidd be the reduction 
of Government grants to education of anv grade. 

It would be noted also that no ])rovision has vet 
been made m continue the education begun in the* 
elementary schools through the period of adolescence 
• the impressionable period for gc^od or evil in the 
life of our young people who at foiirtcv'ii vears of age 

^t>egin to earn something towards their <nvn cost 
of living. Each ye;ir something like 600, ooo of these 
young people leave the elementary schools, forming a 
population of about two millions of young people, from 
fourteen to seventeen years of age, a prt'v to many 
evil influences, and comparatively few of tliem ar 
account'd for in the attendances at the evening 
schools. Special provision for them has not vet been 
made, nor has any definite system of confinuation 
schools for the manual worker yet bc*('n establish<*d ; 
consequently the expenditure on public ehanentarv 
education is largely wasted, and the mental, moral, 
and phvsicnl training of the children of th<* nation is 
suddenly arrest <’d at fourteen years of age. 

This link in the chain of education is so vitally 
important from the industrial point of view 
alone that it should be <l<*all with without 
delay by a special committee of industrial and 
educational experts; for after this war more 
than <*ver shall \ye need to use* evc'ry advantage* 
that the highest education can confcT upon our pecijib- 
in order to utilise^ the* .ample* ni.ati*rial resources of .all 
kinds which w’e possess, if we wish to maintain n\ir 
place in the W'orld <^f indusfrv and <’omm(‘iac 

At this point T wall venture to express a doubt ns (o 
the efficiency Jn administration of our n.ational educa- 
tion system at the top, either for initiation <ir control. 
A Department of ICducatioii, with a Cabinet Slinister 
ns president, assisted by a permanent Secretary of 
Eclur.ation an«l a vast miriber of inspectors and 
examhicrs and Civil Service clerks i-., in niv opinion, 
unsuitable for our country as w’cll as extremely un 
economical. A bureaucratic spirit rr(*eps into such a 
Department, without any one person being S})ecirdly 
to bl.ame, and such a spirit is th(* obstarle to en- 
lightened progress. 

The freedom and responsihilitii's of local administra- 
tive authorities, acting through competent directors of 
e/luration and commit te<'S composed largely of the 
be.st and most enlightened in the eommunity as co- 
opted^ members, may be, and in fact arc, frequently 
imoaired or dcstroy(*d altogether. 

The glaring inconslsf(*nry of the Board of Educa- 
tion, as at present constituted, lies in the political 
necessity of changing the president at every change of 
Government. The e(^lcation of the people of the 
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nation is a subject too sacred to be rendered liable to' 
the whims and caprices of party politics. 

A small salaried Council or ]<oyal Commission of 
Education, appointed by Parliament from the best men 
the country possesses, ' regardless of party, each retir- 
ing at fixed periods, but eligible for reappointment, 
w’ould .suflice to represent* the State In all respects, 
w'hile ensuring the continuity of princij)les and methods 
of progressive education. The local authorities, under 
such conditions, would undertake large responsibilities 
wdth greater freedom, and higher educational <?fliciency 
would be .assured throughout their respective areas of 
administration. 

One’s mind naturally associates the desire for tnie 
education chiefly with the industrial clas.scs, and 
especially so in th(*se times when, under the terrible 
stro.ss and strain of a vast W’ar, the real qualities of 
men and things ;ire disclosed. It is obvious that a 
mon' thorough and enlightened system of education 
such as w’c have bt'eii considering W’ould in the course 
of years r<‘nd(‘r the relations b(‘tween employer and 
• ippluved tot.'dly tree fmm the troubles wo have had 
and must have hoi.i time to lime under present 
conditions. 

'riit'se disputes arise out of ;i si*ns<' of injury, real 
or imaginary, on llui part of one side or the other, 
generally in conniTtion with wages and hours of 
labour, or with questions of discipline and business 
management. Evidence is accumulating to prove 
that the relationship b('tw<'(‘n employt*!* and employed 
has hitherto, generally speaking, been based on- false 
and glaringly iinsc ientilic principles. Trades unions 
and em|)loyers’ foder.ations exist more for organised 
defence and resistance than for j)eaceful progress, and 
it lies in the very nature of the present system of 
• industrial m.nnngcment that this should b<* so. There 
is really us little cause for the two elements involved 
I in industry, namely, capital and labour, to be divided, 
as lor a household to lx* divid(‘d .against itself. Em- 
ployers and (‘inployed live, as it were, under one roof 
and for oik* i)urpose, the one being absolutely d(‘- 
|M*ndenl on the oiIkm*. 'I'luy must rise, continue, or 
fall together. For w.int of a thorough understanding 
of this i'connmic law, iis old as the hills, yet never 
univer'.ally recognised, the path of industrial develop- 
ni<*nt li.'is b(*(‘n sirowu with the* w’reckago of lives, 
the wa.-^le of e;ipit;it .ind energy, ;ind at times with 
inc.alrulabl* misery for thousands of w’omcn and chil- 
dren comp.'iniblt* only to a stale of active* w’arfarc. 

\\ here then* is no true vision the pt'oplc )x*rish. 
Without the disin* to l(*;irn, to know\ to see and trust 
to .'I l)ett(*r way lh;in that of recurring strife, the 
people d<'s<Tve to perish. We* must have* visions in 
re*l;ilion te> industrial peace* such as w'e visieinaries hold 
in n-Iation to international p(*ace. After this Arma- 
geilde.)!! has tx;en fought out :md the victory won by 
those who fight for truth, justice, and right, against 
what ap[)ears to be the frantic force of <*vil doers, we 
must resolve le) start again e)n a highe*r plane of indus- 
tri.'il n*latlonslup, in the attainment of w'hich educa- 
tion on the lines alre*ady indicated must necessarily 
lx* the leading factor. 

No eenintry in this world can so easily change the 
moral ;md mental growth of its childr<*n from the 
wrong direction to the right as Great Britain can. 
\Ve possess absolute- political freedom, the poorest of 
th(^ poor amongst us casting as potent a vote under 
our sflf-gcn-rming constitution as the richest magnate 
in the land. With the political freedom and individual 
responsibility sucH as we enjoy, perfect discipline must 
ensue if we become educated scientific;illy to do the 
necessary thing in the right way, for* the welfare 
of the^ country and of all w’ho dwell therein. 

If liberty and self-government by the people for the 
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people do not yield this result, it is obvious that we 
are not efficiently educated, that is, we are either not 
intelligent enough to know the right way from the 
wrong, or, kncj>ying it, we do not care to follow it; 
which means that our moral nature, or higher self of 
spirit and conscience, has not become educated equally 
with our intellectual abilities. 

The one outstanding menace, which imperils our 
very existence as an industrial nation, is the chronic 
separation of capital and labour, employers and <;m- 
ployed, into opptjsing camps. Until the necessity of 
perfect unity of interest, of motive, and of purpose is 
recognised and established, we are building our indus- 
trial edifice on the sand, liable at a moment’s notice 
to bo shattered by the winds and storms of passionate 
discontent which sweep away what the b(!st culture 
and skill may have erected. It is eminently unscien- 
tific to build on sand when rock is at hand. In Build- 
ing up our industries scientifically let us not forget 
that in its broadest sense science, as has been well 
sai(l, “ includes the elements of the theory of morals 
and those of f)olitical and social life.” 'PluTe is a 
science, ihi'ndore, which if applied to the elements of 
<*apital and labour will blend them into one organic, 
harmonious whole. 'Pho science of education will 
^'li'iich both labour and capital to look at the problems 
of industrial growth and success with cultured minds, 
instead of as now with minds only half made* uj) — 
j)n)nc to err, to misjudge men and things, unabh^ to 
see with an inslruclt'd sense of proportion, to dilf(*r- 
entiate betw<*(‘n that which is true .and that which is 
f.'ilse, betw(‘en right and wrone*, in the complex ques- 
tions aff<*cting both. The science of management is 
as important ,as the sri(*nco of mechanics. The latter 
sliows the laws of right construction ; the formcT, the 
\\ay to peaceful control, to unity of purpose*, and, 
above all, to equity in sharing results of the organic 
whole of capital and labour. 

SMlThJSONIAN KXPLORA TIONS. 

A I'ULLV-ILLUS'rR.VnCI) pamjffilet containing 

brief accounts of the more important explorations 
and field-work undertaken during 1914 by members of 
the st.'jIT of the Smithsonian Institution proper and of 
its hninchi’s, the Nalion;il Museum, the 13 un*.'iu of 
Amenc.in iLlhnology, and the Aslrophysical Observa- 
tory, has recently bc’cn issued. 

Or. C. 1). VValcolt bric'fly outlines his summer’s 
^york in British Columbia and Montana, in continua- 
tion of his pH'vious gcologic.'d oxplonitions in those 
regions. In the lower portion of Deep Creek Canyon, 
south-east of the city of Helena, a deposit of siliceous 
shale was exaininc'd, where some years ago Dr. Wal- 
cott discovc'rcd the remains of crab-like animals 
J^^^Rgfcsting in form the fresh- water cray-fishes found 
in slre.ims and ponds {ill over the world. “These 
fossils,” says Dr. Walcott, “ are the oldest animal 
remains now known, and the algal deposits, which 
occur at intervals for several thousand feet below the 
shales containing the crustaceans, are the oldest 
authentic vegetable remains. It is also most interest- 
ing that two typos of b.MCteria have been found in a 
fossil state in the rock in association with the algal 
remains.” 

Continuing the excavations at the cave deposit near 
Cumberrand, Maryland. Mr. J. W. Gidley, of the 
U.S. National Museum, has added to the already 
important collection^ from this region more than 400 
^jecimens of fossil animals, deposited there in 
1 Icistocene time. Among these was a practically 
complete skeleton of the large extinct peccary, 
measuring more than 4 ft. in Icmgih, a partial skull 
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of a wolverine, and several skulls of extinct species of 
the black bear. 

Mr. H. C. Raven, wdio has been collecting animals 
and birds for the Smithsonian Institution through the 
generosity of Mr. W. L. Abbott, gives interesting in- 
formation respecting the inhabitants and the animals 
of Celebes, Malay Archipelago. Mammal life, jici^ird- 
ing to Mr. Raven, is not nearly so plentiful in Celebes 
as in Borneo, where hc\was collecting during the 
previous season, but several peculiar animals have 
been captured by him, among them a specimen of 
Bahirussa, a pig with peculiar erect tusks curved 
backward above the forehead. 

An expedition under the joint auspices of the Smith- 
sonian Institution and the Cuban Government spent 
two months on the coast of western (kiba for the 
purpose of making a complete biological survey of the 
waters of that rc'gion, and incidentally to obtain speci- 
mens for the exhibition series of the National 
Mustaim. The Smilhsoniiin was repn*sented by Mr. 
John B. Henderson, a Regent of the Institution, and 
Dr. Piiiil Bartseh, of th(j National Museum. Exten- 
sive dredging operations for securing marine sjxjci- 
mons were carried on daily, and from several shore 
stations large numbers of specimens of land 
forms were taken. The ejtpedilion was quite success- 
ful, and a great quantity of valuable material is now 
in the hands of sfienalists of the National Mus^*uin 
for final report. Particularly good were the collec- 
tions of marine organisms, especially the molluscs. 

Early this year arrangc'inents were made! whereby 
Mr. Neil M. Judd, c‘f the National Mus(‘um, was 
enabled to accept an invitation to participate in the 
areh.'eological investigations in Gintemala, conducted 
by the .\merican School of Arrh.'uology. Mr. Judd’s 
special work was to su])erintend the making of 
plaster casts of several of tlu* huge stone* monuments 
that have made world-famous the mins of the so- 
called “Temple Court,” the religious centre of the 
sacred city of Quirigiia. After this work, Mr. Judd 
paid a brief visit to the Mexican border to ascertain 
the anthropological possibilities among the Indian 
tribes of this region. But little survives, in the 
remnants of the Quiche, Cnchiqii**!, and Tziituhil 
tribes, to indicate the strength and magnificence of 
th(* Quiche em])irc which Pedro dc Alvarado destroyed 
in 1523, at the beginning of his conquest of Guate- 
mala. Although the natives of these interior valleys 
have always been consider(*d treacherous, Mr. Judd 
experienced few difficulties, and his hurried journey 
seems to indicate that extended anthropological in- 
vestigations in this region will be as cunv as they 
an? desirable. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Camoridge. — Sir \V.^ H. Solomon and Prof. (i. H. 
Bryan have been elected to honorary fellowships at 
Peterhousc. 

Leeds. — The Senate, at fi meeting held bn Novem- 
3» passed a r(*solution exjiressing deep regret at 
the death of Sir Arthur Rucker. The .Senate places 
on record its sense of obligation to Sir Arthur Ruck»*r, 
who, with his colleagues forming the first stall of the 
Yorkshire College of Science, laid the foundations of 
its intellectual work and corporate life. It was their 
advice which encouraged the council of the York- 
.shirc College of Science so to widen the scope of its 
studies as to enable it to develop into a University 
embracing the disciplines of arts, science, medicine, 
and technology. Furthermore, the Senate records its 
grateful .appreciation of tho part which, in his last 
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years, Sir Arthur Riirker (as a member of the Advi* 
sory Committee on L'nivc?rsity Grants) took in framing 
the federated superannuation system for universities, 
now successfully adopted by all the university institu- 
tions of modern foundation in England and Wales. 

Oxford. — Dr. E. W. A. Walker, fellow of Univer- 
sity College, has been appointed lecturer in pathology 
for five years from January i, 1916. 

Prof. H. L. Bowman, Waynflcte professor of 
mineralogy, reports two valuable benefactions to his 
department, (i) Under the \\ill of the late Sir Arthur 
Church has been bequeathed 100/. for the purchase 
of apparatus and specimens, together with the chem- 
ical and miner.alogical apparatus and instruments in 
Sir Arthur’s laboratory and his collertion of mineral 
specimens (other than cut gem-stones). (2) A valuabk* 
collection of minerals made by the late l^r. Hugo 
iMiiller, containing some 2000 good specimens, has 
been presented by Mrs. Muller. 

Mr. a. K. Hinks, the Gresham lecturer on .astro- 
nomy, will deliver four lei sures on “ Navigation and 
Maps ” at Gresham College, Basinghall Street, E.C., 
on November lO, 17, 18, and 19. 'I'he time of the 
lectures is 6 p.m., and the admission is free. 

It is announced in th(‘ issue of Science for October 29 
that the sum of .about So, 000/. has been subscribc’d in the' 
Univairsity of Michigan alumni campaign for 2(K),ooo/. 
with which to build and endow a home for the Nlichi- 
gan Union, as a memorial to Dr. James 1 ^. Angell, 
jjresident emeritus; and that Delaware College, at 
Newark, has received a gift of 100,000/., from n donor 
whose name is withheld, for tht! constitution and 
maintenance of buildings. 

Tiir Comitc; des Visites aux Blesstvs Beiges has col- 
lected about three thousand volumes of French and 
Flemish works in order to provide I^elgian wounded 
soldiers with literature in their own language. Tlu' 
committee now informs us that amongst tlie \\ounded 
there ;iro many students and technic.al worknum who 
desire to foll(»w up their studii'S, and for this purpose 
want books on science and engineering, chemistrN, 
physic.'d science*, mathematics, mechanics, electricity, 
and other sciences; also commercial study lKK)ks, tecli- 
nological works, etc. Any oi our re.aders possessing 
surplus volumes of this n.nturc should address them 
to Madame Carton d(! Wiart, at the library department 
of the committee, .Sardinia House, .Sardinia Street, 
Kingsway, London. 

We hope the ajjpeal of the eminent phy.sicians and 
surgeons on behalf of the Londijn (Royal Free Hos- 
pital) School of Medicine? for Women will meet with 
a gencrefUs and immediate response. For the en- 
largement of the school premise's 30,000/. is required, 
and already 18,000/. has bvvn rcc<*ived. This school 
(the only one in London at which women c.'ui receive 
a medical education) was rebuilt in 1900 in the expec- 
tation of an average annual entry of thirty-five 
students. ^During the last six years the annual entry 
has risen to sixty students. 'I'his session no new 
students have entered the school. Enl.'irgement of the 
Kabonitorics and lecture-rooms has become urgently 
necessary, and, an adjoining site having been secured, 
building has already begun. Already there is a grave 
shortttge of men medical students, and in view of the 
valuable medical work women have done during the 
hast forty years, it is earnestly to be hoped that women 
medical students will receive all the encouragement 
and help it is possible to provide. 

The calendar of the twenty-fourth session, that for 
1915-16, of the University College, Reading, has been 
received. Notice is given in it that while the college 
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will make every effort to adhere to the arrangements 
announced in the calendar, it may be necessary to 
modify them owing to the exceptional circumstances 
brought about by the war, l^c teaching work of the 
college is orgiiniscd in three faculties-- letters, science, 
and agriculture and horticulture, and in three depart- 
ments — line arts, music, and commerce and technical 
subjects. 'ITc faculty of agriculture and horticulture 
dates from 1913, and grew out of a department of 
agriculture fornutd in 1893. As a result of the De- 
velopment Act of 1909, England has been divided into 
ten agricultural provinces, each consisting of a group 
of neighbouring counties and centred on a University 
Agricultural Department or an Agricultural College. 
The province w'hich is centrtxl upon University Col- 
lege, Reading, consists of the following counties : — 
Berkshire, Buckinghamshire, Dorset, Hampshire, the 
Islo of Wight, Middlesex, and Oxford.shire. It 
is the desire of University College, Reading, 
to assist in every |X)ssible w'ay agriculturists 
who are resident in the Re.ading province, 
and, in ca.scs wlu're the county council con- 
tributes to the funds of the college, reductions are 
made in the fees charged to residents in those counties. 
As the result of an agreement W'ith the British Dair]^ 
Farmers’ Association, tht* British D.'iiry Institute was 
moved fn)m Aylesbury to Reading in 1896. It is under 
the control of a joint committee of representatives of 
the association and of the colU‘ge. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, Novomb(*r 4. — .Sir William ('rookes, 
president, in th<‘ chair. — Prof. W. K. Dalby : A 
diagram to facilitate the study of external ballistics. 
Th(j paper describes a semigr.aphical method for solving 
problems n*lating to motion in a r(*sisting medium, 
with particular application to the motion of a pro- 
jectile after it has left the gun. It is shown how 
easily and rapidly problems of din'd fin* can b(* solved 
by the aid of the di.'igram, with an accuracy sullicient 
fur most practical purposes, and probably to the samcj 
order of .Mccur.'icy as that of the data from which 
the primitive curve is derived. For a given muzzle 
velocity, the range, the lime of flight, the angle of 
j elevation corresponding to the range, the angle of 
' descent, found from the diagram, are respectively 
multiplied by the ballistic cwflicicnt to get the actual 
values of these quantiti(*s. It is showm how easily 
Siacci’s function can be integrated, and a curve show- 
ing the integral value of the function is added to the 
diagram. 'J'he diagram may be used for the solution 
of problems relating to high-angle fire just in the same 
way as the ballistic tables are used. The actual velo- 
cities are replaced by pseudo-velocities calculated in 
the way explained in the gunhery text-books, and then 
these pseudo-velocities are us<^d with the diagram. — 
W. B. Hardy,: An application of the principle of 
dynamical similifude to molecular physics. The prin- 
ciple of dynamical similitade is developed and applied 
to the case of the internal latent heat of evaporation. 
It is found that if temperature be proportional to the 
mean energy of progressive motion of the molecules, 
the internal latent heats of dynamically corresponding 
slates should be given by the equation I-M 5= ar, where 
L is the latent heat, M the gram-molecular weight, 
a a constant, and r the temperature. This equation 
may be used cither to identify corresponding tempera- 
tures or to test some assumption as to corresponding 
temperatures. — R. Jones : The motion of a stream of 
finite depth past a body. The method of considering 
j the Iw’o-dimensional flow of an infinite fluid past a 
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body, as being constituted of a potential motion plus 
if circulation, is in the present paper applied to a stream 
of finite depth.— 'K. Terazawa : Deep-sea water waves 
caused by a local disturbance on or beneath the surface. 
Analytical investigations of sea-water waves produced 
by a local disturbance on‘ the surface have been made 
by various writers. Prof. H. Lamb’s paper (Proc. 
Lond. Math. Soc., (2) II., p. 371, 1904), on the subject 
is the most concise and comprehensive. The earlier 
part of this paper consists of an extension of his in- 
vestigations, and discusses the cases where the initial 
prescribed displacement of the surface or impulse ap- 
plied to it is of the form AcosmOJ ra, where m is dis- 
tance from origin, instead of being condensed in a 
point. The displacement of the surface is expressed 
as a power series of with zonal or associated 

harmonic functions as its coofticients. As to the 
sequence of events at the centre of the initial disturb- 
ance, there has hitherto b(‘en little examination. In 
this paper that point is discussed, the initial disturbance 
being assumed to be of the form A/\/(/)“-f w ’), and it 
is found that for this type there occur only a few 
rises and falls of the surface which cease in a short 
time. 'I'he latter part of the paper is dcvot<‘d to the 
problem of the tidal wave caus<'d in deep water by a 
Hibmarine explosion having its source situated at a 
]>oint or along a horizontal line, assuming this source 
to be plac(*d so deep, or its force to be so gentle, that 
the surface of the water is not broken by the ejection 
of a water-column. — W. G. DufBcId : ^'he consumption 
f»f carbon in the electric arc. Experiments have been 
carried out to determine the amount of material lost by 
the poles of a direct-current carbon arc under different 
conditions of current and arc length. Eofore beginning 
the weighings the arc was burnt to shape; on this 
account consistent results have been obtained. For a 
given current the carbon consumption of both the 
anode and the kathode increases with th (3 arc length 
until a constant value is reached. Using long arcs the 
consumption per coulomb decreas(*s with increasing 
current; the ratio of anode to kathode consumption is 
about 15, increasing slightly with the current. The 
stiidv of extrcmelv short arcs leads to the following 
conclusions (i) The loss of ;in atom of carbon from 
the kathode of a very short carbon arc is accompanied 
bv the transfer between the poles of a quantity of 
electricity equivalent to four electronic charges. (2) In 
long arcs the loss is due to this essential carbon dis- 
.appearnnee plus a quantitv due to combustion. No. (i) 
'Qias found to hold over a range of current 

strengths from 2 to too amperes. — lion, K. J. Strutt: 
Observations on the fluorescence .and reson.ance of 
sodium vapour. 11 . — J. G. Leathern: Some .applica- 
tions of conformal transformation to ]Troblems in 
hydrodynamics. .Supplementary note.- L. laacrlis : 
'I'he conditions und(*r which the “probable errors” of 
frequency distributions have a real significance. Prof. 
W. M. Thornton ! The reaction between gas and pole 
in the electrical ignition of gasoou? mixtures. — Lieut.- 
Gol. A. G. Hadcock : The longitudinal strength of 
cylinders closed by screw plugs. — J. G. Leathern : Some 
applications of conformal transformation to problems 
*n hydrodvnamirs.— A. B. Wood : Volatilisation of ex- 
tremely thin radio-active deposits.— S. W. Richardson.: 
Some experiments on the properties of dielectrics.- - 
W.^ IL Rottomley : a bacterial test for plant-food acces- 
sories (A^iximones), 

Challenger Society, October 27.- Dr. E. J. Allen in 
the chair. — L. A. Borradalle : The mandibles and asso- 
ciated structures in prawns. The structures which 
surround the mouth of the common prawn were de- 
scribed, suggestions were made as to their functions, 
ond problems presented by their morphology were dis- 
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cussed. Reasons were given for believing some at 
least of the appendages to be derived from limbs of a 
typo which possessed four endites proximal to the 
endopoditc, and one in the region of the ischiopodite. 
The rest of the endopodite might represent a sixth 
endite, such as that found on the thoracic limbs of 
Apus. 

P^\RIS. 

Academy of Sciences, Nov(‘mber 2.— M. Ed. Perrier in 
the chair. — The President announced the death of Dr. 
C. J. Bouchard, member of the academy. — G. 
Bigourdan : Tlu; astronomical work of Fabri do Peiresc, 
An account of work done between 1604 and 1636. — 
Paul Vuillcmin : I'hc stamens in the Tropcolaccae. The 
view put forward is the typical arrangement compris- 
ing three episepal stamens and six epipetal stamens. 
Th(‘so do not form a cycle distinct from the corolla. The 
total number is reduced to eight in the normal flower, 
because the sixth c*pj])etal stamen and the third episepal 
sUimen form one. —J. Haag : The method of Otto. — P. 
Zeeman : Ei/eau’s (ixjieriments for different colours of 
the spectrum. If c is the velocity of liquid in a 
v.'icuum, n the refractive index of the fluid in motion, 
and V the velocity of thc! fluid relatively to the observer, 
Fresnel’s formula for the nisulting velocity is 
i*/w±(i — i/»P)v. Lorentz proposed to replace the co- 
eflicient of displacement, 

(i— i/fp), by I — — A/».dn/dA, 

and the experiments described in the present paper 
were designed to compare these two coelTicicnts. The 
arrangement due to Michclson and Morley (1889), 
slightly modified, was employed, and measurements 
wore carried out with monochromatic light, in which 
A VTiriod from 4500 to 6870 Angstrom units. The ex- 
perimental figun’s were in close* accord with those 
calculated from the Lorentz formula, 
i — ijn^^XjnAnjdX, 

Full details are reserved for a later communication. — 
Marin Molliard : Tlvj experimental production of 
tubercles at the t'xpciise of the main stem in the potato. 
AT. Fleury : The morphology of the massif of Porto-dc- 
Moz (Portugal).— M. Bergonli : The electrical power 
absorbed by the electro-vibrator. Thcj best conditions 
>f use of this apparatus. — Louis Roule : The migr.ations 
of fishes of the family Mugilideie. * 
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net. 

Annals of the Solar Physics Observatory, Cam- 
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with the McClcan Solar Instruments. By J. B. 
Hubrccht. Pp. 77. (Cambridfifc : At tho University 
Press.) 95. net. 

Rhizopod Protozoa, the Cause of Cancer and other 
Diseases, l>einp[ part iv. of “ Protozoa and Disease.** 
By J. J. Clarke. Pp. xiv -1-187. (I-ondon : Bailliere, 
7 'indalU and Cox.) 7 a-. 6d. net. 

The Romance of the Spanish Main. By N. J. David- 
son. Pp. 313. (London : Seeley, Service and Co., 
Ltd.) 5A.. 

Evolution. Bv J. A, .S. Watson. (“Through the 
Eye ** series.) Pp. vii + 157. (London and Edinburf^h : 
T. C. and E. C. Jack.) 5A. net. 

The Cures of the Diseased in Forraine Attempts of 
tho KnjErli.sh Nation, Txmdon, 1.^98. Reproduced in 
Facsimile, with Introduction and Notes by C. Sinpfor. 
Unpaj^ed. (Oxford : At the Clarendon Press.) i.v. 6d. 
net. 


DIARY OF SOCIETIES. 

THURSDAY November ii. 

Koval Society, at 4.1a — Effrct* of Function Activitv in .Striated Muscle 
and the Submaxillarv Gland* J. Harcroft and T. Kato. — Ana 1 v<ies of 
Agricultural Yield. Part II. The Sowing-date F.xperiment with Egyntian 
Cotton, W. L. Halls and F. S. Holton.- On Williamsoniella, a 

New Tvpe of Bennettitalean Flower ; H. H. Thomas. — Studies on a 
^iori Pathometry.^ Part 1 .: Sir Ronald Ro«s. — The Spread of the 
Excitatory Process in the Vertebrate Heart. P.srt T. 'I he Toad's Ven- 
tricle. P.nrt II. The Tortoise Ventricle. P.irt III. The Dog's Ventricle. 
Part IV. The Human Ventrirlc P.irt V. The Bird's Heart : T. T.ewia. 

Mathkmaticai. SociFTV, at 5.30.“(i) The Second Theorem of Consist- 
ency for Summahle Series; (2) Weierstra.ss's Non- differential Function: 

G. rl. Hardy.— The Kinetic Theory of the Motion of Ions in Gases: 

K, B. Piddiick — .Some Singularities of Surfaces and their Differential 
Geometry : II. W. Turnbull. — Periodic Solutions of the Problem of ' 1 ‘hree 
Bodies in Three Dimensions* J. W. Campbell. — Functions of Positive 
Type and Related Topics in General Analysis : C. R. Dines.— .Surfaces 
Characterised by Ccrtnin Special Properties of their Directrix Con- 
gruence's : C. H. Yeaton. 

RR/DAY, November 12. 

Koval Astronomical Sociftv, at 5.— (i) Inequalities in the Period of the 
Rrlipsing V.iii.iblc K.T, Persci ; (a) Inequalities in the Period of tlie 
Krlipsing V.ir-iahlc Z Draconis: R. .S. Dugin.— 'I’hc Rot.iti»>n of the 
F«.rlh : H. Glauert. — S<ilar Kdipse of 1916 December 94 : Rev. W. F. 
RigRC.— 01 servations of Comet 191s a (Mel'is*') at Utredit Observatory ; 

J. I der Bilt. — Oecult.it'oii Hesults, 1014: M. K. J. (ijicury .ind Nor.i 

K. Robertson ■ Coiijiiiu’tions of .Stars with Moon Keconled by Ptolemv: 

J, K. Fotheringbam - Mu ronietrical Me.isures of 400 Double .St.irs ; W. 

.S. Franks. — Note on Nebulae and Cliis»ers .shown on Kranklin-Adams 
Plates: H Knox Shaw.— Coinp.iii«on of the Bordeaux. Washington, and 
Algiers Catnlogues : R. J. I’ocock.— (i) Measures of Small Stars in the 
Dumb-bell Nebula; (j) Posit ioris of Faint comp,iTisou Stars near R 
Cygni : E. E. B.irn ird. — Sext.int Ob-rrv.itions of Comet 1015 « fMcIIislO: 

R. Craven. — Comparison of Il.insen’s T.ihles as Mmlified bv Newcomb, 
and Delaunay's new Tables with OWrv,itions made at (Greenwich in 
1914: Royal Observatory, Greenwtrh. — Positions of Comet T915 a 
(Mellish): K. H. Beattie.— Magni tide Sciles of the Astrugraphic ('ata- 
Inguc, fith Note : the Cape Magnitudes for -42’ : H. H, Turner. — The 
Fixed Binaries : K. H. Beattie. - New Form of Mecb.inical Drive for 
Equatorials : Scriveii Bolton. — Illumination of the Field of a Photo- 
graphic Objective ; H. C. Lord. - On the Shape of iJie Earth ; suggested 
bv Mr. H. Jeffreys' i*.\j>er: “Certain H*pothfses as to the Strurtion of 
the Earth qpd the Moon": A. R. Hinks.— Vi.srosiiy in Rclali m of the 
Earth's Free Precession: Sir f. T. armor.— Provisional Orbit Elements of 
Comet 191s (Mellish); C. I. Merfield. — Magnetic Disiurb.'inres, 1004- 
1013, as Recordeil at the Koy.il Observatory. Greenwich, .-iml their 
As.sociatinn with tho. Solar Kot.iiion : FI. W Maunder. — The Dummies 
of .1 .Stellar .System ^ Uf- Obbitc and other Distributions: A. .S. 
F^ddingtoii.— The EfTu-iency of Sun-spots in Kelaticm to Terrestrial 
Magnetic Disturbances: Rev. A. I. C.'orlie.— t^onvcction Currents in 
High Regions of the Solar .Xtino-phere : F. Henroteau 

Phvricai Society, at 5.— The F-ffettof Klertnr O-dllatinns on the Mag- 
netic Properties of Iron, Investigated by the Camtiograph : Prof. P. R. 
Coursey.— (i) A Hydraulic Analogy of a Wbealslonr Hridee; (2) A 
Lerture I'aliJe Method of Obtaining Rcj^alesceace Curve.s ; (0 'I'he Leeds 
and Nortbrtip Recorder : R. S. Whipple. 

MONDAY^ No*. RMBRR 15, I 

kovAL (>Eor,RAriiiCAi. SOCIETY, At 8. 30.— Presidential Address : The 
Southern Frontiers of Austria : Douglas W. Freshfield. 

Medical Society, at Discuss hn : Gunshot Wounds of the Head : 

Introduced by P. Sargent and Dr. G. Holmes. 

rUESDA November ifl. 

Institution of Civti. Encinrrrs, at 5.30.— The Punjab Triple Canal 
System : Sir John Ilenton. 

Roval Anthropological Institute, at 5. -The W»-lsh People; An 
Anthropological Analysis: Prof. H. J. Fleure and Dr. T. C. James. 

Ins-i 1 1 urioN OF Petroleum TnciiNOiootsTs, at 8.- The Viscosity of Oil 
in Relation to its Rate '^of Flow through Pipes : Dr. R. T. Glaxebrook, 
W. F. Higgins, and J. K. Pannell. 
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WEDNESDAY^ Novemser xy* 


Royal Meteorological Society, at 7.3o.-7-Tho Mounting and Illutnlna" 
tion of Barometers and the Accuracy obtainable in the Kewngs: J. a* 
Dines.— On the Seasonal VariaWlity of Rainfall over the British Isles* 
N. A. Comissopulos. . . . 

GROLriGiCAL Society, at 5.30.— Geological Observations in the Northern 
Half of the F:a!it African Protectorate ; J. Parkinson. 


Entomological Society, at 8. . r ei. e 1 

Royal Microscopical Society, at 8.— Foraminifera of the Shore Sands, 
and Shallow Water Zone of the South Coast of Cornwall : L. Heron- 


Allcn and A. Earland. 


THURSDAY, November 18. 

Royal Society, at 4. 30 . — Probable Papers : The Theoiy of the Capillary 
Tube : Lord Rayleigh.— The Effect of the Form of the Transverse Section 
on the Re.si8tsnce to the Motion of an Elongated Body Parallel to its 
Length through a Fluid whose Viscosity is not Negligible: Prof. C. H. 
Lees.— (i) A Method of Estimating Distances at Sea in Fog or Thick 
Weather; (a) A Method i.f Avoiding Collision at Sea ; Prof. J. Joly.-The 
Flow of Electricity through Dielectrics: S. W. Richardson. — The Kinetic 
Theory of Gaseous Viscosity and Thermal Conduction, and the Law of 
Distribution of Molecular Velocities in the Disturbed State : S. Chapman. 

Royal Geographical Society, at 5.— Distribution of Nationalities of 
Hungary: K. C. Wallis. ,,, , , t.,. 

Linnean Society, at 5. — Hollow-shafted Feathers : W. M. w ebb.— -Photo- 
graphic Stiidic.s of Welsh Vegetation: Dr. E. J. Salisbury. 

Institution of Electrical Engineers, at 8.— Inaugural Addrcs.s by 
the Piesicleiit, C. P. Sparks. 


FRED AY, November. 19. 

Institution of Mkchanical Engineers, at 8. — The Chemical and 
Mechanical Relations of Iron, Molybdenum, and Carbon : Prof. J. O. 
Arnold and Prof A. A. Read.— The Cause and Effect of “ Ghost Lines ” 
in Large Steel Forgings: Prof. J. O. Arnold. 
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sciE^EWt 


T he little attention given to science in edu- 
cation and in the public mind has been the 
theme of many essays and addresses. In both 
cases science is usually regarded as suitable for 
study by a select few only, and not as an essential 
part of all modern life and thought. Latin and 
Greek, history, and the literature of other times 
receive almost as much consideration now as they 
did before scientific discovery changed the whole 
aspect and outlook of life; and the mass of the 
people, as well as most of their leaders, arc in 
their training deprived of light which should illu- 
mine the minds of all. 

We do not for a moment suggest that the end 
of all education should be preparation for scientific 
careers; neither do we ask that men of letters, 
statesmen, and administrative officers of depart- 
ments of State should all be scientific experts. To 
make such claims would be unreasonable, tliough 
not more so than the accepted principle that fami- 
liarity with classical languages and literatures is a 
• necessary qualification for such positions, and that 
the first place must be given to these subjects even 
if matters more closely related to modern condi- 
tions of existence in war or in peace have to be 
neglected. Our claim is that everyone — from ele- 
mentary-school pupil to college don- should be 
made acquainted with appropriate outlines of 
scientific work and thought. We want science to 
l)e a part of every general education, and we urge 
that the times demand this recognition of its influ- 
•^nce and potentialities. When this modernisation 
has been accomplished, .facilities for scientific work 
will be increased a hundredfold, and the public will 
not be deceived by sensational announcements in 
the daily Press, or tolerate official indifference to 
the growth of natural knowledge. 

It may be doubted whether the methods now fol- 
lowed in the tfeachiiig of scientific subjects in 
schools are as effective in creating or fostering 
interest in science as those formerly adopted. 
Twenty years ago or so, much more attention 
was givert to the attractive side of science than 
IS now the case. Pupils were shown interesting 
experiments or were encouraged to read about 
remarkable facts and phenomena in Nature; and 
if they took a practical course they were able to 
covet* a fairly wide field. In physics, for ex- 
Jiniple, a student could learn something about the • 
whole elementary range — mechanics, heat, sound, * 
bght, electricity, and magnetism ; in chemistry 
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he would see many striking changes and effects, 
such as impress tnemselves upon the youthful 
mind; in natural science he would be told many 
wonderful facts about birds and beasts and other 
objects — animate and ^inanimate — in the world of 
Nature. 

No comprehensive survey of^this kind is possible 
under existing conditions of .science teaching in 
schools. In physics few students get beyond a 
course of work in mechanics and heat, and they 
leave school without receiving any instruction in 
other branches of the subject; their practical 
chemistry is frequently limited to manipulations 
and a study of air and water; and work in 
Nature-study means mainly the observation of 
a few facts of plant physiology or of animal 
development and habits. 

Personal observation, intelligent inquiry, quan- 
titative test, are, of course, essential factors of 
scientific method, but we believe that to insist 
upon all school science being controlled by them is 
a mistake. The limited amount of time that is 
given to science in schools renders true research 
methods impracticable ; and pupils in general 
can scarcely be expected themselves to possess 
the motive and the purpose that lead to scientific 
investigation. Every teacher knows that only 
rarely is a pupil capable of initiating an experi- 
ment or of arriving at a statement of law or prin- 
ciple from results obtained by practical work. 
Little justification can be found, therefore, for the 
concentrated attention given to a few subjects, 
with the view of imparting knowledge of experi- 
mental methods, when sucli a course means that 
the wonders of the fields beyond arc kept outside 
the range of vision. 

School science as at present taught, and as de- 
fined by examination syllabuses, seems to proceed 
on the assumption that every pupil is to become a 
skilful experimenter, or an original investigator, 
in the realms of Nature. Courses of laboratory 
work designed with this intention may not un- 
fairly be compared with the test-tubing of former 
times, which aimed at making every boy an ana- 
lytical chemist. The practical work now done is 
certainly more valuable as a means of scientific 
training than it used to be, but it may be doubted 
whether by such exercises science can claim a 
prominent place in the curriculum. Modern life 
requires that the elements of scientific method and 
knowledge should form part of every educational 
course. School work should not be concerned in 
training experts in science, any more than special- 
ists in classics, but with imparting the rudiments 
of a liberal education to all pupils, so as to awaken 

N 
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interest which will continue when schooldays are 
over. 

That is the standard — abiding* interest — by 
which successful teaching may be judged; and 
we are disposed to think that the descriptive and 
qualitative school science of a generation or two 
ago was better adapted to promote such continued 
attention than is the quantitative work in the 
narrow fields mapped out for instruction to-day. 
In their anxiety to impress pupils with a sense of 
scientific accuracy and cautious conclusion, advo- 
cates of the methods now in vogue have forgotten 
that it is even more important to present a view 
of science which shall be human as well as pre- 
cise. To the general neglect of this aspect of 
scientific study, which appeals to all, must be 
ascribed the fact that science has lost much of its 
former popularity, and has become a task in which 
only a favoured few can hope to excel. 

It is a thousand pities that science should be 
considered to be merely a burden of material fact 
and precise principle which needs a special type 
of mind to bear it. We want much more of the 
spirit, and less of the valley of dry bones, if 
science is to be • made of living interest, either 
during school life or afterwards. We want every- 
one to know something of the lives and work of 
such men as Galileo and Newton, Pasteur and 
Lister, Darwin and Mendel, and many other 
pioneers of science. The way to inspire wide in- 
terest in the achievements of men like these is 
not by the laboratory teaching of a few, but by 
suitable descriptive literature for all. In books 
intended for general reading, information should 
be made subordinate to inspiration, and broad out- 
lines of great discoveries or fruitful ideas should 
be presented instead of tedious detail. It should 
be shown that self-sacrifice, persistence, courage, 
duty, accuracy, love of truth, and like attributes 
of greatness, may all be abundantly exemplified 
from the careers of men of science. 

The achievements of science represent increase 
of knowledge, not alone for the man who makes 
it, not alone also for the nation or country to which 
he belongs, but for the whole human race. The 
conquests of science do not mean the aggran- 
disement of one country or people at the expense 
of another, but gifts to all who will receive them. 
The only domain which it is desired to penetrate 
is ignorance ; and the fight is against the 

physijshl and mental death which is its heritage. 
Ignorance made plague the terror of Europe in the 
Middle Ages; science has proved that the disease 
is due to a bacillus whidh is conveyed by fleas 
from rat to rat,' and from rats suffering from the 
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disease to mankind. Ignorance ascribed malaria 
to a miasma or bad ^r arising from marshy 
places; science has shown it to be carried from 
one human being to another by a certain species of 
mosquito. Ignorance of the cause of yellow feyer 
made the regions around the Caribbean Sea the 
White Man’s Grave, where the risk of death for 
the visitor was greater than in a battle; know- 
ledge that the disease is communicated from an 
infected to a healthy person by the bite of a parti- 
cular mosquito has been the means of converting 
the same places into tropical health resorts. One 
practical result of the discovery of the cause of 
yellow fever was that it made possible the con- 
struction of the Panama Canal. It was not a 
hostile army or political difficulties that obstructed 
the work commenced by de Lesseps, not moun- 
tain chain or desert waste, but an insect whic./^ 
raised a barrier of disease and death between en- 
deavour and accomplishment. 

We have in uplifting stories, of th:s kind — ^and 
there arc many others — plenty of themes for epics 
which, rightly used, will stimulate interest in 
science, in both old and young. When a place for 
such literature is found in every educational 
course, the number of people who will follow' 
scientific work with sympathetic minds will be 
greatly increased., At present school science 
means mostly determinations of specific heats or 
chemical equivalents, and similar exercises, while 
the deeds and thoughts which give living interest 
to material studies are neglected altogether. We 
do not ask that science students only should be 
given much broader views of natural knowledge 
than can be acquired through laboratory manuals 
and class text-books, but that the historical mxt 
literary studies in all sch#ols and colleges should 
include works in which great scientific achieve- 
ments and generalisations are expounded. We are 
confident that such subjects can be made attrac- 
tive to almost every mind, and that the want of 
general and intelligent interest in them is due 
largely to the neglect of. descriptive scientific 
literature in all stages of instruction. 

It is unfortunately true that men of science 
themselves are often interested only in their own 
special field of work, and pay little attention to 
what is being done in other directions. The^ are 
the days of specialised study, and though the/iigh 
powers used for the eyepieces enable new. details 
to be discerned, the field of view is. greatfy JfC* 
stricted in extent, and the sense of trae. j^iiro^ 
tion is lost. Specialisation is i^sential: for . ad- 
vance, but when it also means indifference to ex- 
ternal movements and inftuences^ it does not repre- 
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sent the higfhcst type of intellectual activity. We 
cannot urge with any force the desirability of 
bringing the laity to appreciate the outstanding 
points of scientific work if specialists in particular 
actions of such work manifest no interest in the 
results of investigations by their colleagues in 
other departments, or will not trouble to make 
themselves understood outside their own esoteric 
circle. Papers read before scientific societies are 
now so highly specialised that only occasionally 
can they be followed with intelligent interest by 
the whole of the fellows present at a meeting, and 
usually not more than two or three people are 
capable of criticising them. As this is the case in 
circles where at any rate the general language of 
science is understood, it is not strange that people 
;w’ho have not had a scientific education should 
believe that sciehtific description must be beyond 
their comprehension. ^ 

This belief is probably responsible for the fact 
that there is little demand for popular works on 
science and few large audiences for scientific lec- 
turers. We can say without fear of substantial 
contradiction that in such an inspiring subject, 
for example, as astronomy, attempts at popularisa- 
tion by books or lectures have less chance of 
success than they had fifty or a hundred years ago. 
We arc well aware that there are a few individual 
exceptions to this generalisation, but the state- 
ment can be fully justified as a whole, not only 
as regards astronomy, but also by the experiences 
of most authors and lecturers in other branches of 
science. There Has been a vast increase in 
periodical publications and general literature, but 
the increase in scientific literature has been in the 
direction of text-books and treatises rather than 
in popular works, to which little encouragement is 
given, either by men of science or the public. 

We should be sorry to suggest that scientific 
work is- 4 iecessarily associated with poor literary 
style ; indeed, we are sure that the literary com- 
positions of men of science compare very favour- 
ably with those of other workers who are not 
purely men of letters. It may be doubted, how- 
ever, whether sufficient encouragement is given 
to young scientific men to cultivate the power of 
clear expression, or whether sufficient appreciation 
Is shown of efforts at making science intelligible 
to the people. An author like Mr. H. G. Wells, 
who creates wide interest in scientific work, is 
^o*ng far better service to science than he would 
cpiiciSntrated his attention upon the 
minute biplogi^i) iS;tructures ot hJs early days as 
student and teacher*^. It would be greatly to the 
advantage 6f there were many more 
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writers possessing like scientific knowledge with 
brilliant imagination and convincing pen. 

Science can only secure its rightful position in a 
democratic State when its work and worth are 
widely known and Understood. The makers of 
new knowledge can be trusted to continue to add 
to the stores already accumulated, but they should 
remember also that popular interest means in- 
creased support for their work and greater use of 
the results. It is rarely that great capacity for 
original investigation is combined with the gift 
of attractive exposition, and more rare to find 
both qualities being used for the popularisation of 
science, as, for example, in Sir Ray Lankester’s 
series of masterly notes and essays, three volumes 
of which have now been published. We believe 
the influence of such literary work upon the 
public mind is much greater than is generally 
understood, and we should like to see many 
equally attractive efforts of a similar kind in other 
scientific fields than those with which Sir Ray 
Lankester is most intimately acquainted. 

The war has made people think of more serious 
things than those which had their attention a year 
or two ago, and there are signs that a more 
satisfying literature will be required than the light 
pabulum which has hitherto served. What could 
be better adapted to provide for the coming need 
than the rich materials of science when attrac- 
tively displayed.^ It is the privilege of scientific 
workers to have garnered these stores; and it 
is equally their duty to see that the nation does 
not perish for want of the stimulating food which 
they can furnish. If science does not come into 
its kingdom in the immediate future, it should not 
be for want of endeavour to enlighten the mind 
of the public and create intellectual interest in its 
aims, but because the people are content to be 
ignorant of the truths learned in the innermost 
courts of the temple of Nature, and to be without, 
the power which such knowledge can give them. 

ORIGIN OF THE INDIAN CASTE SYSTEM. 
The People of India. By Sir H. Risley. Second 
edition, edited by W. Crooke. Pp. xxkii + 47a + 
XXXV plates. (Calcutta and Simla : Thacker, 
Spink and Co. ; London : W. Thacker and Co., 
1915.) Price 2is. net. 

T his memorial edition of the late ^ir H. 

Risley *s standard work on Indian anthro- 
pology has fortunately been entrusted to the com- 
petent hands of Mr. W. Crooke. As no notes 
were left by the author for a new edition, the 
editor has reproduced the text generally as it 
stood in die first, which had quickly run out of 
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print; but Mr. Crookc has introduced many im- 
provements. He has brought the statistics up to 
date, secured greater uniformity in spelling the 
vernacular names, added numerous footnotes, cor- 
recting statements and theories which have been 
proved to be erroneous or doubtful, and given an 
appreciative memoir of the author’s pioneer 
anthropological work in India. 

Important additions also have been made to the 
illustrations, which previously had been restricted 
to rather inferior reproductions of several of the 
beautiful photographs by Sir B. Simpson in 
Dalton’s “Descriptive Ethnology of Bengal” — a 
work also now dithcult to procure. The inclusion 
of some excellent photographs for other parts of 
India makes the series now more representative. 

The main thesis of the book is the contentious 
one on the origin of the caste-system. There is no 
doubt that Risley exaggerated the antiquity of the 
present social grouping of the i>cople in his belief 
that the supposed fixity of caste dated to a 
remotely early period, and had thus presumably 
preserved in India a remarkable purity in physical 
type. Mr. Crooke, however, shows that caste in 
its modern rigid form in India is relatively recent. 
The older custom, as seen in the Vedas and Epics, 
recognised the possibility of a member of the 
“warrior” class (Kshatriya) becoming a Brah- 
man, or vice versd. A second wife could be taken 
from any lower class, and such laxities in practice 
still prevail in the more outlying districts of the 
Himalayas and the Panjab amongst groups of 
relatively pure Aryan stock. In many areas in 
India it is shown that the existing tribes and 
castes represent mixtures of various races which 
had amalgamated within a comparatively late his- 
toric period. 

On the disputed origin of the warlike castes of 
Upper India, the long-headed Rajputs, Jats, and 
others, Risley opposed the present fashionable 
theory w'tfirh would bring these people from Cen- 
tral Asia. This he did on the old idea that the 
people of Central Asia were of a uniform brachy- 
cephalic type, which is now knov/n to be certainly 
not the case. Mr. Crookc seems to approve the 
recent theory of Smith and others that the Gurjari 
and the other associated “Rajput” tribes of 
Upper India arc largely, if not wholly, formed by 
the Hun invaders of the early centuries of the 
Christian era. Yet it Is precisely in these and 
associated tribes that Risley finds his purest 
Aryan type ! 

Regarding the Marathas, the dominant tribe of 
Western India, Risley ’s suggestion, based upon 
some reputed, but not clearly established, brachy- 
cephalism in thef Deccan, is that they originated 
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in bodies of Scythians driven down from the' 
Western Panjab and intermarrying with the 
Dravidians. Mr. Crooke points out that there 
is no historical nor even traditional evidence of 
any Scythian migration into the Deccan ; where^ 
the Marathas are closely connected with a mixed 
race of cultivators extending over a wide area,, 
from the Deccan to the Ganges Valley, and known 
as Kumbi or Kurmi. These and other results of 
later research would no doubt have been con- 
sidered by the author himself had he lived. 

To many workers the most important part of the 
book will perhaps be the anthropometric tables, 
consisting of seriations of the several physical 
types. These and the maps of caste-distribution 
are of permanent value. The large collection of 
caslc-provcrbs will be found curious and interest- 
ing to students of folk-lore. 

The only misttakc we have noticed in the refer- < 
ences is that the article cited at page 2 from the 
“Journal, Royal Asiatic Society” should be for 
the year 1898, and not 1908. 

L. A. Waddell. 

PIJILOSOPIIY OF SCIENCE. 

(1) Proceedings of the Aristotelian Society. New 
scries, vol. xv., containing the papers read 
)>efore the Society during the Thirty-sixth Ses- 
sion, 1Q14-1915. Pp. 441. (London : Williams 
and Norgalc, 1915.) Price los. 6d. net. 

(2) Selections from the Scottish Philosophy of 
Common Sense. Edited by G. A. Johnston. Pp. 
vii-f2r)7. (Chicago and London: The Open 
Court Co., 1915.) Price 35. 6d. net. 

if 

(i) the twelve papers and symposia col- 

lected in the Proceedings of the Aris- ^ 
lotclian Society for the last session, four are direct 
criticisms of positions taken up by Mr. Bertrand 
Russell. In the inaugural address on “Science 
and Philosophy,” Dr. Bosanquet criticises the 
view, maintained in Mr. Russell’s recenC Lowell 
Lectures, that philosophy, as the science which 
aims at stating all that can be known a priori 
about all possible worlds, 'should be ethically 
neutral, and that it is just because philosophy in 
the past has been biased by the desire for agree- 
able conclusions that philosophy has not made the 
same progress as the physical sciences. Dr. 
Bosanquet holds that this view implies an ante- 
cedent limitation of philosophy, and involves the 
confusion that because the interest of philosophy 
is purely theoretical, therefore its subject-matter 
is itself theory and its objects. 

In a paper of extraordinary ’ actiienesi^, WTr. 

C. D. Broad deals with Mr. Russell’s attempt in 
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the same lectures to work out a phenomenalist 
philosophy of science. All physical science starts 
with directly observable sense-data, and physical 
laws can only be verified by finding that predic- 
tions as to the nature of sense-data based on these 
laws are actually borne out by direct observation. 
Accordingly Russell argues that it is theoretically 
possible, on the principle of Ockham’s razor, to 
state all that is implied by the laws of physics in 
terms of sense-data alone. 

Mr. Broad urges (n) that Russell’s attempt at 
phenomenalism is not nearly so “economical” as 
he supposesi^ Whereas the ordinary view assumes 
imperceptible physical objects, the qualities and 
existence of which are inferred from sense-data, 
Russell gives us an immensely greater number of 
imperceptible sense-data, likewise inferred from 
, the sense-data of which we are immediately aware, 
which are of the same logical kind as physical 
objects on the ordin^y view. The difference in 
simplicity is not, then, in Russell’s favour. 
{b) Russell’s theory is very far from expressing 
the laws of physics in terms of sense-data, it.g., 
take the statement that iron expands w'hen heated. 
It is not enough to say that if a certain group of 
grey visual sense-data is accompanied by a certain 
group of hot tactual sense-data, then as the latter 
get hotter the former get larger. Usually the 
increase in length can only be detected by a micro- 
meter gauge. But the micrometer must in turn 
be analysed into visual and tactual sense-data, and 
further the facts which on the ordinary physical 
theory wc call the proper use of the micrometer 
must afso be rcsolved|^ into muscular and other 
sense-data. Kxact statement of a physical law in 
purely phenomenal terms is, therefore, intolerably 
► complicated. What physical science and common 
sense do is to analyse such complicated but 
directly verifiable statements into two laws more 
general but not separately verifiable, one as to 
changes outside the body, “ Iron expands when 
heated,” and the other stating the action of 
external objects upon the body which results in 
the awareness of sense-data and of changes in 
them. 

In a paper entitled “Complexity and Synthesis ” 
Mrs. Adri^ Stephen compares the views of 
Russell and Bergson as to the nature of sense- 
data. Prof. Stout’s paper, “!\fr. Russell’s Theory 
of Judgrqcht,” is a criticism of the treatment of 
judgmeait^n Russell’s “Problems of Philosophy.” 
Russell there maintains that the fact of error 
forces us to the conclusion that judgment is not 
a dual, but a. multiple relation, t.c., one which, 
like “betwj^n,” involves more than two terms. 
Othello^s jl^u^giiient that Desdemona loves Cassio 
is not a relation joining Othello’s mind to the one 
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objective complex, Desdemona ’s love of Cassio, 
because the falsity of Othello’s judgment means 
that there is no such thing as this complex : the 
belief unites Othello’s mind and the three objects 
Desdemona and lovi/ng and Cassio. Stout urges 
that on this view ^here is nothing before the mind 
to correspond to actual fact. The mind in judg- 
ment cannot be aware of the judgment complex, 
because that complex includes the act of judgment. 
And the objects of judgment have, apart from the 
relation of judgment, no order which can be com- 
pared with the factual order which is to determine 
their truth or falsity. 

In his paper, “Conflicting Social Obligations,’’ 
Mr. G. D. H. Cole attempts to provide a philo- 
sophical basis for the social and economic doc- 
trine he has put forward in his recent works, 
“ The World of Labour ’’ and “ Labour in War 
Time,” and in a number of articles in the New 
Age and the Herald. Mr. Cole’s object is to 
restate Rousseau’s doctrine of the general will 
in such a way as to leave room for many other 
associations, industrial and religious, as well as 
the State. Mr. Cole’s demand is for functional 
devolution of f>ower for such associations, “a 
demand that the State itself should be regarded 
only as an association — elder brother, if you will, 
but certainly in no sense father of the rest.” And 
if the individual finds himself torn between loyalty 
to the Stale and loyalty to the industrial body to 
which he belongs, wc can only say, with Rous- 
seau, that he ought to consider the good of the 
community as a whole. 

Messrs. McDougall, Shand, and Stout write on 
“ Instinct and Kmotion ” ; Prof. Lloyd Morgan on 
Berkeley’s doctrine of esse; Mr. A. Cock on the 
“Esthetic” of Croce; Dr. Tudor Jones on^the 
philosophy of values; Prof. A. Robinson on the 
philosophy of Maine de Biran ; Dr. Aveling on 
“Some Theories of Knowledge” (his treatment is 
largely based on the recent work of Father Leslie 
J. Walker) ; and Miss K. K. Constance Jones and 
Messrs. Bosanquet and Schiller on “The Import 
of Propositions.” • 

(2) Mr. G. A. Johnston has earned the gratitude 
of students of philosophy for collecting within a 
small compass the more characteristic passages 
from the works of Reid, Ferguson, Beattie, and 
Dugald Stewart. At a time when many are in- 
clined to distrust the Kantian solution of Hume’s 
sceptical difficulties it is interesting to read an 
alternative solution of these difficulties ifl' the 
natural re^ism of the Scottish Philosophy of 
Common Sense. In a brief introduction Mr. 
Johnston gives an account of the relation of Reid 
and his followers to Locke, Berkeley, and Hume. 

E. H. Strange. 
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The General Theory of Dirichlet Series. By G. H. 

, Hardy and Marcel Riesz. Pp. x + 78. (Cam- 
bridge : At the University Press, 1915.) Price 
3s. 6 d. net. 

I T is well known that Dirichlet made a new 
start in the theory of numbers by bringing it 
into connection with certain analytical functions 
of the form »a being an integer, and s a 

h , . 

real quantity. In the present tract the definition 
of a Dirichlet series is 

where (\») is a sequence of real increasing numbers 
converging to + oo, and 5 is a complex variable. 
This obviously includes Dirichlct’s functions, and 
also those considered by Dedekind, Riemaiin, 
Landau, and others, in the same connection. 

In the earlier chapters we have a summary of 
the known elementary properties of /(s), such as 
the conditions of its convergence when regarded 
as a sum in the ordinary sense, and so on. But 
the most novel, and principal, part, due mainly 
to Dr. Riesz, is concerned with what he calls the 
summability (\, f<) of f(s). It is important that 
the meaning of this should be properly under- 
stood. Let Sn, mean the sum of the first n terms 
of /(s) ; then Dr. Riesz associates with this a func- 
tion which we may call (r„ (A, k), where k is an arbi- 
trary positive number, and A is a functional .sym- 
bol defined by f{s) and k, so that we have a 
sequence [(rn(A, ic)] which we may consider as 
depending upon k. If this new sequence has a 
limit L, we say that f{s) is summablc (A, k). In 
the definition we only consider the formal nature 
of /(s), so that it does not matter whether f(s)^ 
regitrded as a series in the ordinary way, is con- 
vergent or not. Thus we have a sort of extension 
of the theories of Poincar^, Borcl, etc., about 
divergent series. 

The conditions that L may exist give properties 
of f{s) considered as a formal expression, and 
hence certain conclusions of an arithmetical nature 
can be drawn. It is in the further development 
oIF these deductions that we may hope for further 
information of interest. The mere fact that from 
a; sequence (sn) we may be able to construct a 
sequence (<rn) which agrees, in the limit, with ( 5 n) 
when the latter is convergent, and may be called 
its “ sum when it becomes divergent in the or- 
dinary s^nse, is a barren* definition until we apply 
it to something concrete; if we can do this, it 
may be a very valuable resource, as inikhe case of 
asymptotic summation, Everything goes to show 
that the ^ we use la writii^ infinite series is in 
some ways less appropriate than the comma of the 
old-fashioned “progressions’*; it will not matter 
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is no such thing as the actual sum of an infinite 
number of terms. 

One observation in this tract is liable to mis- 
understanding.. It may be true that Cahen is the 
first to discuss f(s) systematically as a functioil' of 
a complex variable s; but the first step in this 
direction was taken by Riemann in his famous 
paper on the distribution pf primes. To. arith- 
meticians, at any rate, it is the development of. 
Riemann ’s results that is of principal interest at ' 
present; other problems of the same kind natur- 
ally present themselves, as, for example, the 
frequency of cases where p and (p + 2) are both 
primes, like (5, 7) or (11,, 13). The new analysis 
may throw some light on these and other dark 
places. In any case, this tract will be welcome 
for its concise statement of known facts, and its 
bibliography, which supplements that of Landau. 

G. B. M. 


OUR BOOKSHELF. 

Fungoid Diseases of Farm and Garden Crops. 
By Dr. T. Milburn. Pp. xi+ii8. (London: 
Longmans, Green and Co., Ltd., 1915.) Price 
2s. net. 

I This book is intended “primarily for the use of 
farmers, gardeners, and agricultural students,” 
and it is hoped that it may assist also “those 
engaged in teaching and county lecturing.” The 
essentials of a book fulfilling these aims must be 
that for the student the elementary scientific facts 
arc correctly and clearly stated, and for the farmer 
and gardener that his un^rstanding of the sub- 
ject is developed by his ^tention being directed 
to general principles while practical help is given. 
This book falls short of this standard. j. 

The farmer and gardener fail to get the know- ^ 
ledge they want when they are told that “no 
exact formula*’ can be given for making Bor- 
deaux mixture, and that “it is always necessary 
to test the solution before applying, for if too 
much lime be present it is useless as a fungicide^” 
While the author quotes the titles of recent works 
on the chemistry of Bordeaux mixture, it seemS 
scarcely possible that he has read them froiiq^^e 
account he gives of the chefnical comp<^i,^ji>of 
Bordeaux mixture'. The statement that 
paration of soda-Bordcaux is “ some|What,cV ' 1 
and that since this mixture “ possesses 'i^:j|§iB(^uaI 
advantage ” it can've passed over, 
ably surprise the Irish Department of Atfi^tfure 
and the numberless farmers who, "'their 

tuition, have saved* thousands of acrciS:i^^P0t9{b^^ 
from “blight ” by the use of this 
or “Burgundy mixture.” The 
grower will not acquiesce in the rjStrahgw/*attte- 
ment that “washes of pQtas$iui^'<'#;il^^ 

“very effectual, but too* ■ 
f The bbok is well 'printed add' Very ;dicap it 
would have been better, "'hOweVef 1 tci^ have In- 
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creased its cost by greater care being given to its 
compilation and by enriching it with good repro- 
ductions of* photographs of diseased crops. 

A First Book of School Gardening. (First Books 
of Science.) By A, Logan. Pp. vi+151. 
^ndon: Macmillan and Co., Ltd., 19x5.) 
Price 15 . 6d. . 

The aim of sjchool gardening in this country is 
too often merely to teach children to grow cab- 
bages (and other crops) successfully. The author 
of this little volume, who is well known as a 
pioneer of school gardening in the north of 
Scotland, would, in addition, ** instruct pupils in 
the fundainental principles of soil management 
and plant growth.” This double aim is carried 
out by means of classroom lessons and practical 
work. “Neither; of these types of work, how- 
ever, has been allowed to encroach upon the 
other.” The book is much more handy in size 
than the author’s previous volume, and is better 
for being more concise. It will be welcomed by 
numerous teachers as being exactly what they 
want. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

Modem Universities in China. 

Everyone knows that the Chinese once led the 
world in scientific and material development. What 
may surprise Europeans who are unacquainted with 
the Far East is that they understood the principles 
of good engineering design long before our learned 
men in Britain had investigated such matters. 

The arch, beautiful from the scientific as well as 
the aesthetic point oF view, is frequently to be seen 
in parts of China which have only recently been ex- 
plored by the white man. The undoubted antiquity 
of many existing examples proves that this type of 
stmeture antedates the arrival of the foreigner. Like 
printing and^ gunpowder and many other inventions 
and discoveries, it was probably of Chinese origin. 
The bridges, the pagodas, the city walls, and certain 
details of building construction to be seen in China 
d^onstrate that many centuries ago there were men 
in that wonderful country who had a complete under- 
standing of some most important principles used in 
applied science work. 

Unfdrtuhately there came a time when classical 
^ucatien a|one waa Jn fdvour. The disasters, political 
and^ eoc^i^c, which have fallen upon the Chinese 
during their recent history have been in no small 
measure due to fhc paralysing effect of their educa- 
tional About thirty years ago a very few 

Wple in guthbrity in Pekin|[ realised this fact. During 
the ia§); 1^.' or fifteen years there have been violent 
«han^S in the outloolc ofixnillions of the people. The 
old ' Ideas/ c^nceniing educati^^ are almost dead, 
knowledge isin demand. 

Mai^y v.Chli|^ .r have entered the universities of 
Europe^ and Japhin. An efficW has also been 

made; to Anyone who has 

taken an of Qriental students ItL 

England^ ni^St .9^e;.1^jf|iS ,conclus5^^ that. it is better 
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to carry Western learning to China, rather than send 
Eastern students to Europe. 

The number of modern universities in China is not 
great There are some under the control of the 
various missionary societies, but of these there is only 
one (St John’s university, Shanghai) which has any 
real claim to the tkle.' Other institutions, with praise- 
worthy ambitions but poor finances, connected with 
the work of evangelisation are the North China Uni- 
versity, the Soochow University, and those known as 
the Shantung Christian, the Nanking, and the Boone 
(Wuchang) Universities. 

The three which are under entirely secular control 
.arc the University of Hong Kong, the Government 
University of Peking, and the Peiyang University, 
Tientsin. 

An important visitor to any of these centres of learn- 
ing would come to the conclusion that there Is only 
one of them which is entitled to be ranked with the 
provincial universities of England. The missionaries 
have not suificient funds to obtain the necessary staff 
and equipment. The Chinese Government place the 
administration in the hands of Chinese officials, which 
is almost hopeless. Corruption still exists in high 
places, despite the changes due to the revolution of 
1911. 

The University of Hong Kong has already established 
itself as worthy of British traditions. It commenced 
its career in 1912, and after three years it has earned 
the confidence of both Chinese and Europeans in the 
Far East. 

Two events which have recently occurred are signifi- 
cant. President Yuan has provided two thousand 
dollars per annum for scholarships, tenable by Chinese 
subjects. A wealthy Chinese, resident for many years 
in the Straits Settlements, has recently given the 
University a sum of money equivalent to about 30,000!. 
The conditions of his bequest are curious. He has 
lent the University half a million dollars, without 
interest, for twenty-one years. 

A few weeks before this offer was received, a citizen 
of Hong Kong, named Ho Tung, presented the Uni- 
versity with one hundred thousand dollars. 

In order to show that the local Chinese are sym- 
pathetic to, and interested in, this centre of learning, 
it may be mentioned that a few months ago the writer 
obtained from them the promise of about one thousand 
pounds for a cricket pavilion for the Students’ Union; 
This money was raised in a few days, despite the 
fact that everyone in the colony has given very freely 
to the various war funds. 

The University buildings were presented Iw a wealthy 
Parsee, the late Sir Hormusjee Mody. The Government 
gave the site. An endowment fund, exceeding one 
million dollars, was collected by the Chinese. Messrs. 
John Swire and Sons, and affiliated firms, provided 
40,000!., and the first chair to be endowed in the Uni- 
versity is called the Taikoo chair of engineering, as the 
Chinese name for this important mercantile house is 
Taikoo. Various other British firms in the Far East 
subscribed to the original endowment fund. The 
Government of the colony contributes 2000!. per 
annum, which the Chinese members of the Legislative 
Council think should be increased. 

After an experience of three years, the University 
authorities have every reason to be satisfied with their 
work. There are now about two hundred under- 
graduates. The tuition fees are the equivalent of 
thirty pounds per annum, and, in addition, the student 
must pay for nis board and lodging in one of the five 
hostels or colleges. It probably costs a parent about 
100!. per annum to send his son to the University. 
This compares favourably with the cost of sending him 
to Europe or America. ^ The engineering and arts 
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course is of four years’ duration. The medical students 
must take at least live years to qualify for a degree. 

The University of Hong Kong has already proved 
itself successful for the following reasons : — (i) The 
Chinese desire Western, and especially scientific, educa- 
tion; (2) the situation of the University is in geo- 
graphical China, but security of life, property, and 
tenure of office is assured, because it is in a British 
colony; (3) repeated assurances have been given that 
the standard of the degree will be the same as that 
of the University of London; (4) the finances of the 
University are in a sound cpndition; this enables the 
council to obtain a numerous and well-qualified staff. 
It also makes possible suitable equipment and main- 
tenance of the same. 

There is a very great demand in China for instruc- 
tion in applied science. More than a half of the total 
number of students in the University have selected 
the engineering course. The excellent equipment, now 


That it will continue to lead in the development of scien- 
tific work in the Far East is^ probable. It is a pattern 
for the Chinese Government when the great problem of 
education for the Republic is properljr considered. Each 
year the famine and floods take their toll of life. The 
enormous mineral resources of the vast country remain 
undeveloped. Only scientific knowledge can save the 
nation. This fact is graduall3r becoming recogntled. 
It is believed that the University of Hong Kong will 
train many of those who will take an active part in 
the economic development of China. 

C. A. Middleton Smith. 

The Aurora Borealis of November 6. 

On November 5, from 6.30 to 7.40 p.m., long after 
tho last lingering trace of sunset had vanished, the 
heavens along the northern horizon were illuminated 
as if by an approaching dawn. A luminous arch of 



installed in the fourteen laboratories used by engineer- 
ing students, has proved a great attraction. A tribute 
must be paid to numerous British engineering firms 
who presented the engines, machines, and apparatus. 
They proved their patriotism before the outbreak of the 
war. 

The University is fortunate in its Principal and Vice- 
Chancellor. Sir Charles Eliot, C.B., K.C.M.G., etc., 
has an international reputation as a scholar, diplo- 
matist, and administrator. He is a man of wide sym- 
pathies, and haS' obtained the confidence of those 
interested in edUcatlohal afiTatts in China. 

It would not ,be*^possib1e to be optimistic concerning 
the future of the modem universities in China were 
it not for the pioneer work of this British University. 
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irregular shape, pale rose-lemon in colour^, fluttered 
conspicuously as though agitated by a wind, poi!tipns 
moving north and south, others east and west,; and 
growing and fading in intensity alternately. . Between 
6.50 and 7 a beautiful series of rays war manifested, 
projected apparently in front of the arch in 

the accompanying illustration. Each 
visible for not more than half a mifliiite, md^-away, to 
be as quickly replaced by others. They exhibited a 
slow bodily movement to the left, possessing a i'Qtary 
motion, just would the teeth of a revolving .whed. 
The arch itself was situated N.N.W*, as will be seen 
^rom the stars shown in the' illustration. The stars 
shone uninterruptedly through the entire luminosity* 
The temperature was 33® F., and Ae wind N.N.W. 




NATURE 


November i8, 1913] 


3*5 


It will be noted that the phenomenon as witnessed 
was more or less a repetition on a minor scale of what 
is usually seen in the Arctic circle. We might assume 
that on the date in question the aurora possessed 
abnormal brilliance, and it was easy to imagine the 
polar landscape illuminated thereby. 

ScRivEN Bolton. 

Bramley, Yorkshire, November 9. 

Soienco in National Affairs. 

In your article on “Science in National Affairs** 
(October 21) the subject of school science was referred 
to in such a manner as to awaken the interest of all 
science teachers, who will generally endorse the opinion 
of Mr. Buckmaster and of the writer of the article 
that the present position of science in our schools is 
inferior and unsatisfactory. The status of science in 
our secondary schools, in particular, must have an 
important bearing on its status in our national life, 
and now that the pressure of circumstances has caused 
a wave of national introspection, science teachers 
expect, and will welcome, any investigations which 
would lead to a more extended recognition of their 
claims. Though there may be much still capable of 
betterment in tne practice of science teaching, it will bo 
generally admitted that the comparative neglect and 
consequent want of success of school science are trace- 
able to unfavourable external conditions, viz., the in. 
difference of the general public, the conservatism of 
universities which control the curricula through their 
examination systems, and, connected therewith, the 
overwhelming preponderance of non-scientific head- 
masters. 

The general question of the national neglect of 
science has been mooted so fully in the scientific Press 
that amongst scientific men there can scarcely be a 
doubter left. What is now required is some concen- 
trated, organised effort to reach the general public and 
their representatives. Failing the Royal Society, the 
matter is essentially one for a body like the British 
Science Guild. Is it not time for isolated efforts to 
be co-ordinated, and for a definite, organised plan of 
campaign to be entered upon with the prime object of 
getting into touch with the- general public, and of 
pressing the claims of science, urbi et orhi? The 
obstacles may be great, the prejudices many, but is it 
too much to ask that our scientific leaders should 
emerge from their seclusion, enter the arena, and show 
that touch of character which alone can supply the 
driving power for the realisation of reforms? Oh, for 
half an hour of Huxley I E. H. Tripp. " 

3 Milton Road, Bedford, November 5. 

The subject of this letter was suggested to me on 
reading the recent leading articles in Nature, in 
which It is points, out that the present lamentable 
lack of knowledge of scientific methods and activities 
on the part of our political leaders is due largely to 
the neglect of science in our schools. 

I ' have taken the trouble to find out (from the 
** Schoolmaster’s Yearbook, 1914**) how many of the 
headmasters of’ our public schools hold academic 
q^lifications testifying to their having received any 
kind^ of; sdientific training. Out of a total of 113 
public schools — the number of schools represented last 
year on the Headmastei;^’ Conference — there are 82 
headmasters whose sole qualifications are in classics 
or theology (about half of these are in holy orders), 
13 whose main qualifications are in mathematics, 
while the total number of entries showing any 
quaUfici^hs at all in science ' is 10. Of course, I 
00 not wish to.diiaw.,ihe conclusion from these figur^ 
^hatactence'teachin|( is neglected in the great majority 
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o? our public schools. On the contrary, I know well 
that excellent werk is being done in most of them; 
but I do‘ think that one may safely argue that under 
this state of affairs the spirit of respect for scientific 
knowledge is bound to suffer. How can that spirit 
of reverence and respect for science which is db lacking 
in our leaders be cultivated in the classical atmo- 
sphere of our schools where for so long science has 
been regarded as a subject on a slightly higher level 
than, say, book-keeping, and tolerated purely for its 
utilitarian value? In the school in which I myself 
teach, which is certainly, as regards laboratory ac- 
commodation, one of the best equipped schools in the 
country, and in the fourth forms which I take as 
most typical of the whole, a boy gives six periods a 
week to experimental science, including both physics 
and chemistry. The same boy gives no fewer than 
eight periods to Latin (or German as an alternative), 
while on the classical side of the school a boy may 
“complete” his school education without so much as 
ever hearing the names of Newton, Lavoisier, or 
Faraday. 

Surely science will come to its own only when it is 
generally recognised and taught that the great natural 
truth.s and systems contain as much of what is noble, 
beautiful, and uplifting as anything yet revealed by 
the purely humanitarian studies. Moreover, if the 
true scientific spirit is not inculcated in our public 
schools, how can it ever reach the country as a whole 
while our political leaders and even our journalists 
are for the most part recruited almost direct from 
the public schools? G. N. P. 

Chemistry at the British Assooiation. 

With reference to the closing remark of the article 
with the above title in Nature of November 4, “To 
the chemist this is perhaps more convincing than a 
volume of deductions by a physicist,** the “this** 
being Dr. Whytelaw Gray’s contributions to our know- 
ledge of isotopes, I think it only fair to other chemists 
to point out that Dr. Gray is by no means the first 
or only chemist to Study isotopes. Putting aside the 
numerous recent atomic weight determinations, which 
scarcely come under the category of volumes of deduc- 
tions by a physicist, the beautiful researches of von 
Hevesy and Paneth had previously proved rigorously 
the chemical and electrochemical identity of legd and 
radium-D, which Dr. Gray has so far done onljr very 
roughly, though in his choice of some of the proper- 
ties studied he broke fresh and interesting ground, 
and much is to be hoped from the continuation lof the 
work. But even von Hevesy and Paneth only con- 
firmed rigorously in this and a few selected case^i what 
had been abundantly and comprehensively established 
by Fleck in this country, as they would be the first 
to point out. The benediction of other chemists on 
fundamental advances in their science is. pleasant to 
have, no doubt, but if anything could be done to 
shorten the initial period of scepticism, which the 
history of this subject seems to show is necessary, it 
would be even more welcome. F. S. 


I AM much obliged to the Editor for giving me an 
opportunity of answering the letter from “ F. S.,** as 
I should not like him to think that the writer was 
oblivious to the work of experimenters other than Dr. 
Gray. Far from it : it is the very recognition of the 
work of the numerous physical chemists, in whose 
number (if I guess aright) “ F. S.’* should be counted, 
that prompted the final remark. The whole difficulty 
appears to turn on the word “this.” It was intended 
to mean experimental observation as opposed to 
theoretical deduction. 

The Writer of the Article. 



NATURE 


316 

The Etymology of “ OMnoough." 

I THINK your correspondent, “M. D.*’ (Nature, 
October 28), is wrong when he s^s that the Dutch 
word kinken means to cough. There is a Dutch 
verb kinkfin, at least I find it in the list of Dutch 
words of de Vries and te Winkel, but I never heard 
it, nor do 1 know its meaning. Hoest is the Dutch 
for cough (German husten); the verb is hoesten. 
Kinkhoest is whooping-cough (the Dutch oe to be 
pronounced like the German u). 

A Dutchman. 

PREHISTORIC FLINT MINING. 

numerous pits in the chalk at Weeting, 
A Norfolk, commonly known as Grime’s 
Graves, have long attracted attention, but the 
only exhaustive study of them made until last 
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From the whole of the evidence Canon Green- 
well concluded that the flint-working was of Neo- 
lithic date, and subsequent Ve^arches at Cissbury 
and other localities where flint was mined seemed*, 
to confirm this conclusion. When, however, dis- 
coveries in the French" and Spanish caverns re- 
vealed a regular succession of fashions in 
making of stone implements, a study of the' 
worked flints from Grime’s Graves and Cissbuxy 
I suggested that many of these were of a late 
j Palaeolithic rather than of a Neolithic pattern. 
The Prehistoric Society of East Anglia, therefore; , 
with characteristic energy, decided to examine the 
question further, and in the spring of 1914 it 
undertook a most painstaking excavation and 
examination of two typical pits in the group of 
! Grime’s Graves. The work was done under the 



Fig. I.— End of gallery Et bottom of pit showing three pick^ of deer antlers left by the miners adjacent to the layer of tabular Sint 

(black) which they were workixtg. 


year was that of Canon William Greenwell, who * 
prbved in 1870 that they represent prehistoric I 
flint mines. In the account of his results Canon | 
Greenwell remarks that there “can be no doubt j 
that the whole space occupied by the pits is a | 
complete network of galleries,” and he shows that 
the flint obtained from the mines was worked into 
Implements on the spot. How extensive was this 
industry may be realised from the fact that the 
pits are from three to four hundred in number, 
and occupy an area of not less than twenty acres. 
They vary from about nineteen to more than 
eighty feet in diameter, and all arc filled to within 
a few feet of the surface yvith material which 
seems for 'the mOst part to have been thrown Jn \\ 
by the miners themselves,. ' 
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immediate direction of Mr. A. E. Peakj^ w&g 
exhaustive report, accompanie5(.1>jr,;.^<l,; 
notes of several specialist?, 
lished by the Society.^ ' a*. 

The mining seeMs to have been ' .done 'C ,. , 
with picks made of red deer tintfers, of '^iijCW'fliO 
fewer than 244 were discovered- in. the 
and the galleries connected with of 

these picks, as the;^. were left by. eio 

shown in the acclDidtmnyhliig phbtogira|iB ' 

Some v/ere .found to be soi .weU 
even finger-prints could be distiho^fohiserii^ on 
the adherent mud. The blocks of 'mat were' 


1 PrahittGrfc 
Grime'i Graven, 
Clarke, Hon 


X914. ^ - 

Prij^e, j;#. bM; 
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bropsrht to the surface and chipped into imple- pottery, with jiuman remains of present-day type, 

m 1 ! , 


meats, on, the spot, as.^ indicated by the numerous 
spoil jbeapi^ or “ floors, V of which fourteen' were 
examl^d. 

Both in the spoil' lieaps and in the earth filling 
the shafts numerous |:int imple* 

^^ments were - collected^' and the 
chief forms are described^ with fine 
illustrations, by Mr. Reginald A. 

Smith. None are polished, but 
some of them (Fig. Vi) are of the 
typically Neolithic pattern, while 
others (Fig. 3) are more suggestive 
of the Paleolithic period. One is 
noted as being a not uncommon 
type in the period of La Made- 
leine”; one resembles “the taper- 
ing portion of a Chelles ficron ** ; 
another has a ” facetted butt in the 
Northfleet style others “can- 
not be matched anywhere but in 
Le Moustier .deposits ” ; while at 
least two can only be compared with imple- 
ments from St. Acheul. A^typical Celt-like Neo- 
lithic implement “might well be regarded as an 
intruder if the position of its discovery had not 
been known, and if a second exactly similar speci- 
men had not been met with. 


with bones of animals which have either survived 
in this countp^ until historic times or are still 
living, and with shells which are all of existing 
species. The charcoal found in the same , deposits 





Fig. 3.— Diac*.hapsd flint Implements, both faces, one>hatf natural i 

includes wood of the beech, which Mr. "Clement 
Reid has never found in any undoubted Pleisto- 
cene formation in Britain. Local circumstances 
may have changed a little since the mines were 
worked, as suggested by the shells, which seem 
to indicate a moister climate than that of the 
present day; but the whole assemblage of 
remains is such as might have accumulated 
at any time between the Neolithic and the 
Historic period. A valuable account of 
similar flint mines in Sweden, appended 
to the report by Dr. N. O. Holst, leads to 
the conclusion that they were .“worked, 
with or without a break, from' the later por- 
tion of the Neolithic Age down to the 
Early Iron Age.” The new excavations 
thus confirm and extend the results of 
Canon Grcenwell already mentioned. The 
Prehistoric Society of East Anglia is to be 
congratulated on the thoroughness with 
which it has accomplished^its task, and on 
the admirable manner in which it has pub- 
lished its detailed report. A. . S. W. 
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Itpcd flin^t impQmii:,’ both litcei and locUon, two-tbirdt natoral fise. 

A geoi<:gbt, examining thWe implements would 1 
jate by .'the latest or Neolithic types which 
J'Wejr^tberto been found 'in Europe with 
the. P^8tQt^i^;;iauna.' It 'is. therefore very in- 
terestingji^^^^ ^re associated widi 


'T'^O discuss the principles and results of 
-L British education is perhaps not in- 
appropriate at a time when the Empire is 
on its trial. For, next to racial soundness, 
education is an Empire’s greatest asset. 
The issue of this war will certainly bring 
out new features of difference between the 
educational ideals of the chief groups of 
belligerents, and will develop no less cer- . 
tainly new cultural values. What those 
who take an interest in education probably 
look for most is a strengthening and 
broadening of its scientific basis. No lesson 
has been more forcibly inculcated by the 
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war than the vital necessity, for national 
prosperity and national existence, of the organ- 
isation of applied science. Education may be 
said to be permanently in a state of transition, 
and this is to the good. Without change there 
is no development; without change there is only 
decay. Those who received, a quarter of a cen- 
tury ago, the standard classical education of a 
public school, now know that it was only a castc- 
system, suitable only (and that, too, only by pre- 
judice) as a quasi-literary and so-callcd character 
training, for the barrister and the politician. 

The growth of universities in recent years 
throughout the Empire, having as their main 
function the teaching of science, is the most 
hopeful feature of the present period of transition. 
Ars longa, vita brevis; the accumulation of im- 
portant knowledge, year by year, to be added to 
the sum of man’s understanding and control <.f 
his environment and resources, makes the task 
of learner and teacher alike more and more diffi- 
cult, in a geometrical progression of difficulty. 
Here, therefore, is an occasion for revision of 
methods of teaching; also for economy of study. 
Old subjects must be scrapj^ed, or side-tracked 
as luxuries. University education, again, must 
obviously commence earlier. It is encouraging 
to note that in the majority of the new universities 
of the Empire the age of entrance is more and 
more approximated to that adopted in the days 
when universities were first developed, viz., about 
sixteen. 

The second issue of the “Yearbook of the Uni- 
versities of the Empire “ is a very useful work 
of reference, especially for young men going out 
to the Colonies and Dominions or coming thence 
to the mother-country. The educationist will find 
in it the more important details of the university 
equipment of the various countries of the Empire, 
how it meets the special needs of particular en- 
vironments which call for special studies, and 
what response ^ attendance and results is made 
by the various communities. The volume is also 
a reminder of the fact that in 1912 a congress 
of the universities of the Empire was held in 
London, and a Universities Bureau of the British 
Empire wns formed. The committee of the 
Bureau has thirteen members, and fifty-four 
correspondents act for the fifty-four universities. 
The hon. secretary is Dr. Alex Hill, who has 
edited the yearbook since Mr. W. H. Dawson 
joined His Majesty’s forces. 

The “comparative present ations,** says Dr. Hill, 
“will, it is hoped, enable the authorities of universi- 
ties to see at a glance wdiat is being done elsewhere. 
To the student they will display the fields of know- 
ledge which the several universities especially culti- 
vate.” 

The Bureau will perform a great service to the 
Empire if it can- link up scientifically all the 
mechanisms of the university education into an 
“Imperial Chain,” and thus make the way clear 
for a consistent and scientific development of 
British culture. ^ In the numerical returns there, 
is, as ^Ifae editot'jpoints out^ a difficulty in chdcdc-j 
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ing, owing to the length of transit from over- 
seas. 

The fifty-four universities have attached to them 
two hundred and forty-two colleges. Outside 
Great Britain, among great institutions deserving 
special study, are the University of Toronto 
(which dates from the eighteenth century); the 
McGill University of Montreal; the University 
of Adelaide; and the Universities of Allahabad, 
Bombay, and Calcutta. To the last-named are 
affiliated forty-five colleges, an example of the 
organisation and thoroughness of the educational 
system which India owes to the British raj, and 
the success of which is proved by the achieve- 
ments of so many native students in science and 
other subjects. 

As regards special lines of study, one notes the 
development of metallurgical instruction at 
Sheffield and Johannesburg, of financial and com- 
mercial instruction at Birmingham, of forestry 
and agricultural instruction at various Canadian 
universities, and of the curious preoccupation 
with legal studies that obtains in, for instance, 
the Alberta University, which has seventeen lec- 
turers on law, but none on botany. The attention 
paid to medicine, surgery, and dentistry is very 
noticeable, as on the mechanical side is that paid 
to engineering and applied science generally. In 
theoretical and applied science, universities like 
Cambridge, Birmingham, Bristol, and Toronto 
(to name a few) are* very thorough in their curri- 
cula. Some Canadian universities present local 
peculiarities in catering for oratory, dogmatic 
and apologetic theology. 

Private benefactors have done much in building 
up this nucleus of a scientifically educated Greater 
Britain. Such application of wealth is scien- 
tific; the foundation of free libraries, three- 
fourths of their contents being ephemeral fiction, 
is not. 

A very interesting section of the Yearbook is 
the War Roll, which shows very clearly how the 
more highly educated section of the Empire’s * 
people has responded in the most practical way 
to the call of duty, which after all is another 
name for scientific sense. The editor estimates 
the number of students below military age as 
not less than five per cent. “A consider^bli^. pro- 
portion of university students have’b^to rejected* 
owing to physical unfitness, especially defectiye 
eyesight.” This note should receive- Ihe .atten- 
tion of eugenists. The only possible meth(^ ;6f 
estimate was “ to give the number of students of 
the session 1913-.14 who were known to be 
ing with His Majesty’s Forces plus ihh number 
of freshmen who hdd withdrawn for this reasqn.*' 
This War RqP is a. list to be proud of; the pfi)- 
portion of members of st^ff is remarkable. Not 
less remarkable is ' the number of ^mmissions 
obtained, which- is a significant datum for a 
voluntary army; no less is the number of men 
“in the ranks.”" Education, as Pericles observed 
long ago, is the best seed-bed for patriotic .ser- 
vice; noblesse oblige. 


A. E. CkAWLEY. 
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NOTES. 

We notice with profound regret the announcement 
of the death on November i6, at sixty-six years of 
age, of Prof. Raphael Meldola, professor of chemistry 
in the City and Guilds of London Technical College, 
Finsbury, 

The following is a list of those who have been 
recommended by the president and council of the 
Royal Society for election into the council for the year 
1916 at the anniversary meeting on November 30 : — 
President, Sir J. J. Thomson; Treasurer, Sir A. B. 
Kempe; Secretaries, Prof. A. Schuster and Mr. W. B. 
Hardy; Foreign 'Secretary, Dr. D. H. Scott; Other 
Members of the Council, Prof. J. G. Adami, Sir T. 
Clifford Allbutt, Dr. F. F. Blackman, Dr. Dugald 
Clerk, Sir William Crookes, Prof. A. Dendy^ Prof. J. 
Stanley Gardiner, Dr. H. Head, Mr. G. W. Lamplugh, 
Prof. A. E. H. Love, Major P. A. MacMahon, Prof. 
R. Meldola (since deceased). Prof. A. Smithells, Prof. 
E. H. Starling, Mr. R. Threlfall, and Sir Philip Walts. 

The Nobel prizes for 1914 and 1915 have now been 
awarded. According to the Morning Post the prize 
for chemistry for the former year is awarded to Prof. 
Theodore William Richards, of Harvard University, 
and that for physics to Prof. M. v. Lane, of Frank- 
furt-on-Main. The physics prize for 1915 is awarded 
jointly to Prof. W. H. Bragg (now of University Col- 
lege, London, but until recently professor of physics 
in the University|.of Leeds), and his son, Mr. W. L. 
Bragg, The chemistry prize goes to Prof. R. Will- 
statter, of Berlin. 

We regret to see the announcement of the death, at 
fifty-six years of age, of Mr, Booker T. Washington, 
principal of the Tuskegee Institute, Alabama, whose 
labours for the practical education of negro students 
have been of untold benefit to the coloured people of 
tho United States and West Indies. 

The death is announced, in his forty-seventh year, 
of Mr. Wirt Tassin, who- was a special agent of the 
U.S. Geological Survey at the Chicago Exposition, 
and from 1893 ^9^9 assistant-curator of the 

division of mineralogy at the U.S. National Museum. 
He had since, been occupied as a consulting metallurgist 
and chemical engineer. 

At the anniversary meeting of the Mineralogical 
Society, held on November 9, the following officers 
and members of council were elected: — President, 
W, Barlow; Yice-^Presidents, Pi of. H. L. Bowman, 
A. Hutchinson; Treasurer, Sir William P. Beale, 
Bart..'; General Secretary, Dr. G, T. Prior; Foreign 
Secretary, Prof, W. W. Watts; Editor of the Journal, 
L. J. Spencer; Ordinary Members of Council,’ Dr, 

J. Harris Teall, F. N. Ashcroft, Prof, H. Hilton, 
A. Russell, W. Campbell Smith, Dr. J. W. Evans, 
Dr F. H. Hatch, J. A. Ho^, T. V. Barker, G. 
Barrow, Dr. C. G. Cullis, F. P. Mennell. 

Mr. F. W. Smalley makes .a yaluable contribution 
towards our^ knowledge >of , the significance of the 
plumage phases of the ducks iii: jthe November num- 
ber of British Birds, He surveys not only the adult, 
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but also the nestling-down plumages. Out of the 
wealth of material obviously at his disposal it is to 
be hoped that in the immediate future he will complete 
the records which he has made of the several species 
of British ducks, and especially of the ** diving-ducks.** 

Parasitologists wjU find some valuable notes on 
the eggs of Ascarh lumbricoides, by Mr. L. D. Whar- 
ton, in the Philippine Journal of Science (vol. x., 
sec. D, No. 2). The author obtained his material from 
autopsies at the city morgue, and has devoted special 
attention to “ atypical ** eggs, such as have been mis- 
taken for the eggs of other species. Eggs lacking the 
mammillatcd outer layer have been laid together with 
I typical eggs by the same female, isolated in 
Kroneckcr*s salt solution, in the laboratory. He also 
gives the characters by which unfertilised can be dis- 
tinguished from fertilised eggs, and abnormal features 
I apparently induced by artificial conditions. 

The Scottish Naturalist for November contains an 
admirable “Interim Report on the Aberdeen Univer- 
sity Bird-migration Inquiry,” by Mr. A. Landsborough 
Thomson, now serving his country “somewhere in 
France.” This inquiry, it may be remembered, has 
been started for the purpose of tracing the wanderings 
of birds, mostly nestlings, marked at the nest with 
a metal ring bearing a number, enabling their captors, 
at a later date, to record the date and place of capture, 
and thus to establish the wanderings of that particular 
bird. Hitherto the co-operators in this sch^e have 
been allowed to mark birds almost indiscriminately; 
to attain a higher efficiency, and to economise labour, 
selected species only are henceforth to be marked. 
Such are birds which are procurable for ringing in 
large numbers, which afford a fair percentage of re- 
appearance records, and the migratory movements of 
which arc of sufficient interest to repay close investi- 
gation. The lapwing, woodcock, mallard, blackbird, 
and song-thrush arc specially mentioned as fulfilling 
these conditions, a fact which may well be noted by 
those who desire to assist in this most promising in- 
vestigation. 

Although the recent Crinoids have been the subject 
of much study, and the group may now be regarded 
as fairly well known from the point of view of 
morphology and classification, our information as to 
the habits and mode of life of the living animals is 
almost confined to the common European species of 
Antedon. Two important contributions on this sub- 
ject are published in the eighth volume of “ Papers 
from tho Department of Marino Biology of the Car- 
negie Institution of Washington,** among the results 
of the recent expedition sent by the institution to 
Torres Straits. Mr. H. L. Clark has investigated 
the habits and reactions of many species of Comatulids 
occurring at Torres Straits, and finds that the different 
genera and families show important differences in the 
methods of locomotion and feeding, and in. their 
responses to various stimuli. He especially combats 
the view that the- crinoids are predominantly sessile 
organisms, and he finds that while members of certain 
families, such as the Comasteridae, “do not swim, blit 
‘Only creep about by the use of the- arms,** others are 
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good swimmers and possibly capable of "real migra- 
tions." As regards food, he found that the species 
investigated were almost exclusively vegetable feeders, 
and were most abundant in situations where a rich 
phytoplankton was accessible. All were negatively 
phototactic, and were markedly intolerant of even a 
slight increase of temperature, although they appeared 
indifferent to considerable variations in the salinity 
of the water. A paper by Mr. F. A. Potts, on the 
fauna associated with the crinoids of a tropical coral 
reef, describes in detail an extraordinary list of 
Crustacea, Ophiurids, Polychaetes, Myzostomes, and 
Molluscs, living as commensals or as parasites on the 
crinoids of the same region. In all these a more or 
less close resemblance to the host in colour and colour 
pattern is observed, and in some cases where the host 
species is variable in colour the commensal shows a 
coincident variability. The phenomena are compared 
with those investigated by Gamble and Kecble in 
Hippolyte, and, as in that case, the mechanism by 
which this resemblance is brought about remains 
obscure. 

The "Flora of New Mexico," by Messrs. E. O. 
Wooton and P. C. Standley, forms vol. xix. of Con- 
tributions from the United States National Herbarium. 
The flora is a list of all the species of phanerogams 
and vascular cryptogams at present known to occur 
within the State, and keys to the families, genera, 
and species are also given. New Mexico embraces an 
area of 122,000 square miles, and many portions of the 
area have not yet been botanically explored, so that 
it is probable the number of known species, now 
nearly 3000, will be increased in the future. The 
volume is based very largely on the personal observa- 
tions of the authors, Mr. Wooton having spent 
some twenty years in New Mexico, but all other avail- 
able materia] has also been examined. The book con- 
sists of 793 closely printed pages, and is published 
with a complete index and a geographic index. Under 
each species the type locality is recorded, and the 
range is given* Among the most largely represented 
families may be mentioned Compositae, 158 genera and 
585 species; Leguminosae, 32 genera; 189 species; 
Scrophulariaceae, 22 genera, 100 species; CruciferaD, 
30 genera, loi species; and Gramineae, 74 genera with 
270 species.^ 

In commemoration of the twenty-fifth anniversary 
of the founding of the Missouri Botanical Garden by 
Henry Shaw in 1889, a celebration was held at 
Missouri on October 15-16 of last year, to which 
American and foreign botanists were invited to attend 
and contribute papers. The anniversary Proceedings 
have recently b^n issued in a volume of 400 pages, 
and fornl vol. i., Nos. x and 2, of the Annals of the 
Missouri Botanical Gardens. The speeches given at 
the banquet occupy the first thirty-two pages, and in 
the opening speech the history of the garden is de- 
tailed. Among the papers published, which were pre- 
sented at the meeting, may be mentioned "The Vege- 
tation of Mona Island," by Dr. N. L. Britton; "The 
Flora of Norway and its Immigration," by Dr. N. 
Wille; "The Phylogenetic Taxonomy of Flowering 
Plants,", jby,C. L." jpesscf^ ‘*The History and Funo- 
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tions of Botanic Gardens," by A. W. Mill ; a papef On 
the colloidal properties of protoplasm, by Dr. F. 
Czapek; "The Law of Temperature connected with., 
the Distribution of Marine Alga," by W. A. Setchell ; 
"Phytogeny and Relationships in the AftcomycetCs,", 
by G. F. Atkinson; and "A Conspectus of Bacterial 
Diseases of Plants," by E. F. Smith. ^ 

I The East., Anglian Institute of Agriculture has. 

I issued a leaflet on the composition^ and value of feed-, 
ing stuffs which should help farmers to compound 
the most economical rations for all classes of stock. 

I Information of this kind is of special importance at the 
present time as many of the better-known feeding' 
stuffs have advanced considerably in price, while 

I several new foods have come on the market which.' 

I can often be profitably substituted for them. Analyses 
are given of more than one hundred different food- 

I stuffs examined at the Chelmsford laboratories, to- 
gether with simple directions for calculating their value 
from the analytical figures. By comparing the cal- 
culated value with the markef price, the farmer may 
protect himself against the excessive prices often 
charged for compound cakes and meals. As one 
example of the method, it is shown that linseed cake 
has a calculated value of gl, 6s. a ton, and is not 
worth the present market price of iiL 175. unless 
required for some very special purpose. Farmers in 
Essex and Hertfordshire can have a copy of the leaflet 
free on application to the principal of the institute, 
Chelmsford. w 

T 

"A Study of Soil Erosion and Surface Drainage 
in India," by Mr. Albert Howard, is published in 
Bulletin No. 53 of the Agricultural Research Institute, 
Pusa. Enormous quantities of valuable soil are 

annually lost throughout India, owing to unrestricted 
erosion caused by rain-wash. This erosion leads to 
waterlogging, which in turn, by destroying the 
porosity of the soil and by causing denitrification, 
leads to further damage. Erosion occurs both on the 
hills and in the plains. Thus, in the hill tracts of 
Ceylon, when the forest canopy was removed to 
allow the land to be put under coffee, now succeeded 
by tea, no provision was made to retain in^sitfi the 
flne soil of the original forest, and as a consequence 
the fertility and water-retaining power of the soils of 
the tea plantations have been much reduced,., necessi- 
tating the expenditure of large sums on manvire8.jf 
Mr. Howard urges that where forest land is soW fpr 
agricultural use, a regulation to terrace it lmme(iUsi|^y 
should be enforced. As remedies against^itfoeian ifthd. 
waterlogging in the alluvial tracts of penln8uUif|.I^ito» 
he advocates embankments and surface\draiil^ 4 ». ^He 
describes in detail a special method of, drk|naj^e 
has been worked out of late ye^s 'at Pusa, and* is 
now being adopted on the indigp estates of 
The aim of t 2 ^is*met^>d is to retain the fine. silt on 
the land. To carry j&it the Pusa system, drainage 
maps, as originally devUed by Sir Edward- Buck, are 
recommended; as they haS^ proved to before uMful 
than professional level maps. ^ Soil-protecdon wbxks 
in Central India are described by H. Marsh io an 
appendix to the bulletin. * • : r . V . 
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DiscovERiBS of nearly complete skeletons of the 
primitive amphil^lans or Labyrinthodonts are becom- 
’^ing numerous and widespread. A group of several 
^ecimens of 'a species named Mytiodon senekalensis 
has been , found in a quarry in the Karoo formation 
near l^ndcal, Orange Free State, and is described by 
Dr. E. C. N. van Hoepen in the Annals of ihe Trans- 
vaal. Museum, Yol. V., part 2 (August, 19T5). The 
head alone is imperfect, the other bones being well 
presieryed in their r^tive natural positions. In 
general' characters tho^ skeleton agrees with that of 
the European and North American .Permian 
. forms, in, which the vertebras are represented by 
separate* pleurocenva and hypocentra. The only 
peculiar feature is the presence of a mosaic of very 
thin polygonal plates, each bearing minute denticles, 
covering the interpterygoid vacuities of the palate. 
These may have been plates in the skin between the 
rami of ^e lower jaw; but the fact that their teeth 
are identical with those on the pterygoid bones sug- 
r gosts that they may have been loosely fixed in the roof I 
of the cavity of the mouth. 

A FEW years ago the American Museum of Natural 
History, New York, obtained from a Cretaceous 
formation in Montana, U.S.A., remains of the largest 
known carnivorous dinosaur, with a skull very like 
that of the familiar Megalosaurus, but not less than 
5 ft. in length. A plaster cast of this skull is ex> 
hibited in the Geological Department of the British 
Museum (Natural History). Considerable parts of 
two skeletons have now been restored and mounted 
in the American Museum, in the attitude of combat 
over a skeleton of the herbivorous dinosaur Trachg- 
don. As restored^ the skeleton is closely similar to 
that of the other megalosaurs, with heavy hind- 
quarters and a long swimming tail, very small fore- 
quarters, grasping fore limbs, and a relatively large 
head. The total length is 47 ft., and when the body 
is raised in the attitude of walking on the hind limbs 
the height to the top of the head is about 20 ft. 
Photographs of the specimens, with a hypothetical 
restoration of the, living animals, are published in the 
Scientific American for October 9 (vol. cxiii.. No. 15). 

The Geological Survey of England and Wales has 
just issued a second edition of the very important 
men^ly on “The Coals of South Wales,** the first 
editioit of which appeared in 1908. It will be remem- 
bered; that . this memoir 1 was devoted mainly to an 
attempt to tolve the problem of the origin of anthra- 
cite, and for this ^purpose very numerous analyses of 
the coals bf 'thp' South Wales coalfield were made and 
collect^^ j^nd.'^^^ in such a manner as to 

serve .'to the' ptbgresslve change of the coals from 
. steam coals ;lntO;rantl^actte on traversing the coalfield 
in a north-westerly direction. This is shown on charts 
by what'Qr.. Stral^m terms lines of iso^anthracitism, 
that, is, lines drawn through points in^the different 
seams where thb ratio of thevpercentage of carbon to 
the percentage ' jbf\hydripged: the same. This, ratio 
affords ft good measure of the anthiiscitism of a coal, 
and linea!^ drqtYn,,,m this mhni|er indicate clearly the 
direction' and rate of progress of* the gradual change 
from steana! Ooal tb: andiracite. ' In the new edition 
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some 118 additional analyses are included, and these 
have been found to be of considerable assistance in 
completing and ..adjusting the positions of the iso- 
aiithracltic lines. It is noteworthy that this large 
number of new analyses, which add more than 50 per 
cent, to the original number, fall quite readily Into 
their place in accords/nce with the original scheme, 
and have not necetsitated any serious change in the 
positions of the iso-anthracitic iines^ or any modifica- 
tion of the theory of the origin of anthracite put for- 
ward in the original memoir. The work of the last six 
years may therefore be looked upon as affording valu- 
able confirmation of the conclusions arrived at in the 
first edition of this important piece of work. 

Tub Mersey Docks and Harbour Board has issued 
the report of the Liverpool Observatory for the year 
1914. Time signals are given each day except Sunday 
by the firing of a gun in the Morpeth Dock, worked 
automatically from the observatory, and showing 
Greenwich mean time. Earthquake instruments are 
in regular use, and experiments are being made with 
a seismograph designed by Mr. J. J. Shaw, the results 
of which are said to be eminently successful. A table 
is given of the earth tremors that have been registered 
during the year. Astronomical observations continue 
to be made with unbroken regularity, and the solar 
eclipse of August and the transit of Mercury last 
November were well observed. For the meteoro- 
logical side of the observatory the self-recording in- 
struments for the automatic registration of atmo- 
spheric pressure, the force and direction of the wind, 
and the amount of rain are said to have worked with- 
out failure the whole of the year. A table is given 
showing the total amount of sunshine on each day 
throughout the year, also a table showing the maxi- 
mum wind velocities on each day, and detailed daily 
meteorological observations are given for various 
elements. The control of the .observatory remains 
under Mr. W. E. Plummer. 

A SUMMARY of rainfall, mean temperatpre, and sun- 
shine for the third quarter — ^July, August, and Septem- 
ber— during the thirty-five years 1881 to 1915 has 
been issued by the Meteorological Office as an appen- 
dix to the Weekly Weather Report. The heaviest 
rainfall for the period in 1915 was 275 jmm. in the 
cast of Scotland, which is the only occurrence of the 
fall being heavier than in the north or in the west 
of Scotland, according to the means for the several 
lustra from 1881 to 1910, or in the several seasons 
for the individual years from 19H to 1915. .An exam- 
ination of the results for the individual years of the 
several lustra also show no instance of the rainfall 
for the three months being greater in the east of 
Scotland than in both the north and west. The per- 
centage of the average rainfall in 1915 was largely in. 
excess in all the eastern districts, the mean being 122 
percent., while for the western districts the rainfall was 
everywhere deficient except in the south of Ireland, the 
mean of all districts being 88 per cent, of the average. 
The highest mean temperature for the three months in 
1915 was 6o*o^, in the English Channel, and* they^ 
lowest 54*1^, in the north of Scotland; the excess or 
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deficiency from the average nowhere amounted to 
and was generally only a few tenths of a degree. 
Bright sunshine was generally slightly in excess of 
the average in the western districts, and there was a 
slight deliciency in the eastern districts. 

The report on the Survey of India for 19 13-14 
records much useful work. The new topographical 
survey makes steady progress. More than 300,000 
square miles have been done since 1905, but about half 
a million remain to be done. About onc-sixth of the 
total number of one-inch sheets of the map of India 
arc now published, and a half-inch map is proposed. 
Of the quarter-inch map some new sheets were pub- 
lished, making a total of 18 out of 450. Most of the 
sheets of India, Afghanistan, and Baluchistan on the 
one-millionth scale are ready. 1-ayer colouring has 
been adopted for the more recent ones. The scale of 
tints is still to be the subject of experiment. Several 
sheets of the international onc-millionth with tho Paris 
colour scheme are in preparation. During the year 
three sheets of Afghanistan, Baluchistan, and Northern 
Persia on a scale of i to 2,000,000 were published. 
The sheet of southern P(‘rsia previously appeared. 
Others of India on this scale are in preparation. 

Hydrographical investigations in J^'aroe waters 
form the subject of a paper by J. P. Jacobsen in 
Meddelelser fra Kommissionen fer Havundersi^gelser 
(Bind ii., Nr. 4, 1915). In Trangisvaag Fjord, where 
most of the work was done, it was found that the 
water-level changed with the barometer, but that the 
influence of prevailing winds was extremely slight. A 
fourteen-day period of change was also observed. In- 
vestigations on tho currents of the waters between 
the Faroes and Shetland bear out Nansen’s previous 
discoveries, that the north-going current along the 
Shetlands is strongest where the depth is between 
150 and 200 metres. The same is the case with the 
south-going current * along the eastern side of the 
Faroe plateau. The lower surface temperature and 
salinity over banks than in adjacent waters in the 
north-east Atlantic has more than once been noted. 
This phenomenon Mr. Jacobsen believes he has traced 
to the greater mixing of the upper and lower water on 
the banks than elsewhere, due largely to strong tidal 
currents. In deeper places the mixing w’as far less 
pronounced. 

Prof» Ignazio Galli, whose notes on lightning we 
have had occasion from time to time to cite, recently 
published an account of a lightning stroke which fell 
on January 25, 1915, in Rome, upon the Church of 
San Gioacchino in Selci. He himself witnessed from 
a distant house a brilliant light of an orange colour 
and heard .a single sudden explosion. He believed it 
to be a case of globe lightning. Subsequent inquiry 
of witnesses in the neighbourhood confirmed him in 
4he opinion'; they described thti appearance as a red 
or reddish globe, 40 to 45 centimetres in diameter, 
.which, moving over the roofs from north towards 
south, struck the cross of the church with a blinding 
light and a deafening crash. It is singular that Prof. 
Mengarini^ of Rop:ie, when a student at the Technical 
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Institute, near San Pietro in Vincoli, witnessed a 
similar lightning stroke fall on the same church on 
February 28, 1876. , 

I Circular No. 38 of the Bureau of Standards, Washi 

I ington, a third edition of which has recently been 
issued, deals with the subject of testing india-rubber 
goods. Both physical and chemical methods of test- 
ing are included in the descriptions. It is pointed out 
that the constantly increasing demand for rubber 
goods by the general public, % railway companies, 
and other large consumers, indicates the necessity for 
developing standard specifications and tests for rubber, 
as has been done in the case of i^n and other mate- 
rials. In connection with the chemical tests, explana- 
tions are given showing the significance of certain 
determinations and the reasons for making them. 
This is done, for example, as regards the acetone 
extract, the sulphur, the waxes, and the extracts 
obtained with chloroform and with alcoholic potash; 
the idea being to enable a person who knows but littls , , 
of rubber chemistry to understand the import of these ^ 
analytical data. The operations as carried out by 
the bureau are set out in some detail, and, in addition, 
a specification and suggested method of analysis for 
rubber insulation compounds adopted Oy the Joint 
Rubber Insulation Committee are included for general 
information, though not officially endorsed by the 
bureau. Those interested in the subject may find it 
useful to consult the circular, which is a convenient 
epitome of the usual tests. 

To meet modern conditions governing condensation 
of steam in power plants, it has become usual to ex- 
tract the air and water from the condenser by inde- 
pendent means. High-speed centrifugal pumps provide 
very effective moans of removing the condensate, and 
various forms of steam and water-jets, or pumps, are 
in use for the removal of the air. An interesting 
example of one of these new forms of air pumps — 
on the Williams-Miiller system — is described in 
Engineering for November 12. The system is applied 
to a condenser for a 8500-kw. turbine at the Sheffielcj^j^ 
Corporation power station. This condenser is to give 
a vacuum of 28 5 in. at full-load output when supplied 
with circulating water at 62° F. The jet-pump is in 
principle identical with the common filter-pump used 
in laboratories, but much experiment has beep neces- 
sary in order to determine the most suitable arrange- 

I ment and proportions. In a trial of one installed at 
Glasgow, it was found that, starting with the con- 
denser full of air at atmospheric pressure, a vacuum of 
20 in. was attained in 2J minutes, and 29 in, in 
8 minutes. 

The annual report pf Lloyd’s Register for 'X9i4-i5 
was published recently, and it is interesting to note 
that, in spite of losses owing to the war, the tonnage 
classed with Lloyd’s for the year- ending June 30 last 
was 300,000 tons in excess of that classed for the 
previous year. More than 300 vessels have been 
built, or are being constructed, on the Isherwood 
system of longitudinal framing; the tonnage of these 
vessel.*: amounts to 1,675^000 tons ^ross. There are 
290 vessels now classed for ^e parrying of petroleum 
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in bulk, and there is a large and increasing demand 
for such vessels. Proposals have been approved for 
the carrying of oil in circular tanks placed in the holds 
of ordinary cargo steamers. Several geared-turbine 
vessels have been approved during the yeaj[. Two are 
being built in the United,., States in Which Curtis 
turbines are to be installed; the speed reduction in 
these ships will be from 3500 revolution^ per minute 
at the turbine to about 90 at the propeller. There are 
now thirty-eight vessels classed at Lloyd's which are 
fitted with Diesel engines. The granting of scholar- 
ships has been postponed until the end of the war; 
those postponed will be available then, in addition to 
those which will be open in the ordinary course of 
events. The use of wireless telegraphy and submarine 
signalling increases rapidly, and there are now on the 
society's books 2939 vessels fitted with wireless, and 
947 fitted with submarine signalling apparatus. 

With its issue of October last, the American maga- 
known for many years as the Popular Science 
Monthly changed its name to the Scientific Monthly. 
The^oid name has been transferred to a second con- 
temporary, the WorWs Advance, which will in future 
be known as the Popular Science Monthly and World's 
Advance. The functions of the two magazines as now 
arranged will be quite distinct. The Scientific Monthly 
will publish articles which appeal especially to educated 
readers ks opposed to purely popular matter intended 
for the public generally ; the Popular Science Monthly 
and World*s Advance, to quote the magazine itself, 
“presents to its readers the new, the practical, and 
the unusual in modern science, mechanics, and elec- 
tricity.” It will strive to bo a fascinatingly interest- 
ing, easily grasped, and trustworthy monthly record 
of the latest achievements in science, invention, and 
^ industry, 

Messrs. J. and A. Churchill announce the early 
publication of ‘'Catalysis and its Industrial Applica- 
tions,”, by E. Jobling, and a new edition of “An 
Introduction to the Physics and Chemistry of Colloids,” 
'' by E. Hatschek. 

OUR ASTRONOMICAL COLUMN. 

Parallaxes of 70 Ophiuchi and 6 Cvgni. — Photo- 
graphic measures of 'the parallaxes of these binary 
systems«have bwn made by Prof. S. A, Mitchell at the 
McCormick Ob^rvatory, University of -Virginia 
(Astrophysical Journal, October, 1915), using the 
26-in.^ Clark ren-ac^oi*^ tbe same aperture, it will be 
noted, as that employed at Greenwich on similar work. 
The results., obtained are as follows : — 

' (0 70 Ophiuchi. 

. Brighter star (4-3 mag.) jrir-fo i4s''±o oo7'' 

Faint^' star; (&o mag.) jrt= 4-0* 165^ ±0 007'' 

/ . A (2) 6 Cygni. ' 

Bright star (6-6 %iag.) jr == + 0*05 ± o-oo6^ 

Fainter star (6*8 mag.) irs=-H0‘036^± 0*007* 

The Solar .Bglipsb of 1916, December 24. — ^The 
Rev. William. P. Rigge, S.J., has worked out par- 
hculars . regarding, this eclipse (Monthly Notices, 
R.A.S., No. ; 9^ ‘ 1915).* Visibility is restricted to a 
small ar^ of the Antarctic C^an. midway between the 
Cape of Good Hope and the' south pole. -Theoretically 

conditions are noteworthy, and have raised special 
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difficulties in the construction of the map. At maxi* 
mum only 0*011 of the sun’s diameter is obscured 
from a point about 32® E. long, and 66® S. lat., the 
sun being on the horizon. The moon’s penumbra 
barely overlaps the earth, and as the date is so close 
to the winter solstice the penumbra falls on the Ant- 
arctic circle beyond the south pole, and consequently 
moves against the4 diurnal rotation. Further, for 
some places it is an eclipse of the Christmas midnight 
sun. 

The Radial Velocities of Five Hundred Stars. — 
The power of the 60-in. reflector is strikingly mani- 
fest in the latest list of stellar radial velocities by 
Dr. W. S. Adams (Contr. Mt. Wilson Solar Observa- 
tory, No. 105). The stars included are mostly fainter 
than 5*0 mag., but there arc many faintc^r than 
8*0 mag., and at least one fainter than q*o. llie velo- 
cities for all these stars depend on three or more 
observations. The table gives type of spectrum, total 
proper motion observed, radial velocities, and velocities 
corrected for solar motion. Determinations of about 
fifty of the stars have been made at other observa- 
tories, chiefly at Lick, and notwithstanding the greater 
dispersion employed at that observatory, the agreement 
is remarkably good. Incidentally, velocities of about 
thirty-four additional parallax stars are included. 
Some stars of special interest are : — ^AOe 14320 (spect. 
GO) with the high velocity of +299 km. /sec., whlch» 
combined with its proper motion and parallax, gives 
an absolute velocity of 577 km. /sec.., and Boss 2647; 
although this star has a spectrum of the A type, it 
I has the high radial velocity of +87 km./sec. 

The Colour Index of .S Cepiiei. — In several ways 
S Cephei is an object of exceptional interest. It is at 
once a circumpolar variable of long period, and one 
of the deepest coloured of red stars. The special im- 
portance of obtaining data concerning it is obvious, 
but, unfortunately, not less obvious are the observa- 
tional difficulties it presents. At Harvard Observatory 
attention has been paid to it for many years, and 
lately Miss li. S. Leavitt has made a preliminary 
study of its colour index (Circ. Harv. Coll. Obs., 
No. 188), partly on the basis of observations made in 
1897. The extraordinarily large value of the colour 
index puts this star beyond reach of the Harvard 
prismatic cameras using ordinary plates, whilst with 
yellow screen and plates stained with crythrosin there 
results an image nearly monochromatic, the effective 
light having a wave-length of about 5600 tenth metres. 
Diiner, however, was able to classify its spectrum 
(Type IV. ! I) by visual observation. The results 
drawn from a comparison of visual and photographic 
magnitudes of the star have been confirmed by a scries 
of photographic photovisual observations. It appears 
that S Cephei has a colour index of fully five magni- 
tudes at its maximum phase. Increasing as mini- 
mum is approached,i it may reach six and a half mag- 
nitudes, whilst the visual and photographic maxima 
are probably not simultaneous. It may be added that 
the visual magnitudes range from 7*70 to io-8 mag., 
whilst photographically the range is 12-62 to <16-0 
mag. 

MARINE BIOLOGICAL RESEARCH.^ 

'T'HE annual report on the investigations carried 

A on during 1914-15 by Prof. A. Meek and his 
colleagues contains papers of general interest. Mr. 
Storrow writes on several faunistic records, and Mr. 
T. Bentham contributes a note on what appears to 
be a new haemogregarinc from the skate. The purely 

1 Report for X914-1S of the Dove Merine Laboratory at CuUercoatR, 
Northumberland. (Published for the Northumberland Sea- Fisheries Com- 
mittee.) 
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fishery investigations consist of an account, bv Prof. 
Meek, of the migrations of the grey gurnard. The 
eggs and pelagic larvae of this fish drift passively in- 
shore towards the Northumberland coast with the 
general set of the current, and with increasing size 
they then move offshore. The migrations are corre- 
lated with the direction of the movements of the water, 
but it is more probable that the seasonal variation of 
temperature is a more important factor. Study of the 
general direction and the annual shifting of the 
isotherms would bring out this relationship. Prof. 
Meek also writes on the migrations of the dab. Mr. 
Storrow has accounts of the age and rate of growth of 
herrings and pilchards taken off the coast of 
Northumberland. The herring investigations form 
part of the general scheme of biometric research 
carried on by the Board of Agriculture and Fisheries, 
but only data referring to the age of the fishes, as 
determined by a study of the scale-markings, are dis- 
cussed in this report. 

Mr. J. H, Paul contributes an interesting account 
of the phenomena of autotomy in the Decapod Crus- 
tacea, with reference, mainly to the lobster and crab. 
It is well known that injury to, or forcible retention 
of, a limb leads to the breaking of the latter. Escape 
is suggested as the object of autotomy on the part of 
the lobster, but more often a limb is thrown off by 
the crab as the result of injury and as a means of 
arresting haemorrhage. Mr. Paul has studied the 
anatomy of the parts affected, and has also made 
experiments on the actions of the muscles and nerves 
involved. His figures are rather difficult to follow, 
but he shows that autotomy of a limb always occurs 
by a fracture in the exoskeleton running partially 
round a “breaking-groove” in the third segment of 
the limb. The fracture is a pluri-segmental reflex, 
and it is effected as the result of antagonistic muscles. 
It occurs, in the lobster, in about four seconds after 
nocuous stimulation. J. J. 

]AUES GEIKIE'S RESEARCHES IN 
GLACIAL GEOLOGY. 

the meeting of the Royal Society of Edinburgh 
on November i, Dr. J. Horne, F.R.S., president 
of the society, delivered an address on “The Influence 
of James Geikie’s Researches on the Development of 
Glacial Geology.” At the outset reference was made 
to the appointment by the council of a committee 
to conduct investigations in connection with sub- 
marines, aeroplanes, asphyxiating gas, and high ex- 
plosives. The. experimental work had been carried 
out with the financial aid of an anonymous donor, 
whose generosity and patriotic spirit had been highly 
appreciated by the council. 

The subject of the address had been chosen because 
James Geikie’^ researches in Glacial geology were 
the most strikitig feature in his scientific career. They 
stimulated inquiry and at the same time aroused 
keen opposition. Brief allusion was made to the 
state of research in this country when he began his 
investigations, how glacial phenomena were errone- 
ously attributed to the action of icebergs, and how 
the clue to the correct interpretation was furnished by 
.Agassiz during his visit to Scotland in 1840. From 
.’the evidence which he obtained in the midland valley 
and in the Highlands he inferred that glaciers for- 
merly existed there in post-Tertiary time. 

The land-ice theory of Agassiz was adopted and 
confirmed by Buddand*, Ramsay^ Archibald Geikie, 
and Jamieson, but nearlv a quarter of a century elapsed 
before the accuracy of this interpretation was ade- 
quately recognised. As James Geikie’s field work in 
the Geological Survey proceed^ he evolved certain 
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ideas regarding changes of climate in Pleistocene 
time, bailed on the succession of boulder-clays with 
intercalations of sand, gravel, and. peat, and on die 
cave deposits and Palsboliuiic gravels in .the south of 
England, which he afterwards published in 1^4*10 
his volumq, “The Great; Ice Age.’* He therein gave 
an account of the Glacjat and ^st-Glacial deposits 
of the United Kingdoifi, Scanmnayia, SydtSerlandi 
and North America. Through the whole* description * 
runs the principle, which he believed to be. funda- 
mental, that the Glacial epoch was not one continuous 
age of ice, but consisted of a series of cold and genial 
periods. In his discussion of the question of the age 
of the Palaeolithic gravels and cave deposits in the 
south of England, he opposed the view held by many 
that they were post-Glacial, and referred them to 
inter-Glacial or pre-Glacial times. As regaurds the 
commingling of northern and southern' mammals in 
these deposits, he combated the theory that ^his 
assemblage was due to seasonal migrations. He cOn- 
tended that the phenomena pointed to changes of 
climate. ^ 

These were the essential points Xtf James Geikie’s 
teaching which he never discarded* They encountered^ r 
persistent opposition from the monoglacialists, who7 
maintain the unity of the Glacial epoch, and a^lbe 
the intercalated deposits to local movements ofraces- 
sion of the ico within one period of glaciation. Atten- 
tion was next directed to his el^^borate classification 
of European deposits, comprising six Glacial epochs 
separated by five genial periods. It was suggested 
that the fifth and sixth cold phases were not sufficiently 
severe to entitle them to be ranked as distinit Glacial 
epochs. If we eliminate the two last cold phases, his 
classification agrees with that of Penck and Bruckner . 
in the Alps. The evidence furnished by the*Ecmian 
clays, the Hotting breccia, the Diimten lignite, the 
Don Valley section near Toronto regarding climatic 
changes in inter-Glacial time was reviewed. The 

opinion was expressed that sufficient evidence had 
been obtained to establish the general principle of 
oscillations of climate in the Glacial epoch, though 
the number of inter-Glacial periods, may remain a 
subject of controversy. 

ZOOLOGY AT THE BRITISH 
ASSOCIATION. 

AT its first meeting Section D heard with profound^ 
^ regret that owing to serious illness the President 
oi the Section, Prof. E. A. Minchin, was unablotO be 
present. 1'he presidential address, his last work, was 
read by Mr. Heron-Alien, and, a ' telegram was then 
sent to Prof. Minchin conveying fb hifri the .sytupa^y 
of the section and thanking him for. his abnlS^aress. 
The following is a summary of the cpnuuuniCatioals 
presented to the Section. . . 

The Relation of ChromokotA^s to 

In opening a discussion on this subje^l’jjfirpf- 
MacBride said that there seemed to l^\no;osca])#from 
the position that the. chromatin, 
the bearer of the hereditar)^ 
fluence of the father in determining ; 
the offspring is a$ potent as 
head of the spermatozoon, wSich is of 

the father which enters into ; the 
progeny, appears to consist practicb]|y'^ieKXC|uli|lv^ uf 
chromatin. The formation of tl£;> br^ni 
embryo (s known, in many cases to. bb dqe fqv sub- 
stances localised in the cytoplasin,^ but .dia fbnnatioii 
of these substances can be shown tp . be due ts 
chromatic emission from the 'imcl<»is of the unripe 
egg. Prof. MacBride ' then: ..considei^d' the difi^ 
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question whetheilr. Individual chromosomes are the 
bearers of dilTereht characters or groups of d^racters. 
ThO experiments of £. B. Wilson and his sthool on 
Drosophila qnd other insects suggest that they are. 
The. best instance is the so^alied Sex-chromosome, 
which is supposed to carry the determiner of sex and 
of the qualities which are se^iimitM. In some cases 
the /ehiald nucleus possesse^jShe niore chromosome 
than the. ntale, and there arOHwo kinds, of sperma- 
tozdoni one with one more' chromosome than the other. 
Hence it is assumed' that , is fixed by the sperma- 

tozoon. But when two species are crossed, differing 
in a. secondary sexual character^ the distribution of 
this character in "the hyt^id and in the F, generation 
shows that it cannot pc^ibly be carried by the sex- 
chromosome.' Moreover/' in other cases (Abraxas) the 
inheritance of characters yjn a cross between two 
varieties . indicates .that tbiere are two kinds of egg 
and one "kind of spexm> apdf yet no constant chromo- 
somal difference betwee.d the two kinds can be detected 
(Doncaster) ; in othert words, the odd chromosome may 
not be the. cause of sex-difference, but in itself the 
result of that ses^Tidlfeference. Prof. MacBride pointed 
font that the pheiiomena of meiosis, and their agree- 
ment, in form with the sort of segregation of quali- 
ties postulated by the Mendelian hypothesis, suggest 
that determiners 6f various characters are situated in 
definite pairs of chromatin units which become 
separated from one another at the meiotic division. 
Since, however, the number of allelomorphic char- 
acters can in many cases be proved to be much larger 
than the number of chromosomes, the individual 
chromosomes cannot represent these determiners, 
though they may perhaps represent groups of deter- 
miners. 

Prof. Dendy pointed out that the present controversy 
on the subject of heredity is to a large extent a revival 
of the old quarrel over epigenesis and preforniation. 
The preforma|ionists are represented at the present day 
by that^lari^ body of biolojgists who consider that 
separately Heritable, individual characters are repre- 
sented in ;the germ-cells by definite material con- 
stituents-'-^terminants, “factors,” etc. The pheno- 
mena of mitosis indicate clearly the great importance 
of the chromatin substance of the nucleus, and are in 
complete accordance with the view that this chromatin 
contains' the invisible factors or determinants. But 


^perhaps the strongest evidence of the correctness of 
this conception is Gates’s demonstration of the correla- 
tion between abnormal distribution of the chromo- 
somes in the reduction' division of the nucleus and the 
j^enomena of mutation as exemplified in CEnothera. 
Prof. Dendy stated that there appeared to be no justifi- 
cation f^. the assuinption that the entire organism is 
made imp!>|..^separatdW heritable “unit characters,” for 
ontogah^' is essentially an epigenetic process. After 


is essential^ 


refiE>rringJo'the,inflvt^ce,^ the environment on the 
organisin .and .to the depehdence of progressive evolu- 
tion Oi)t.^the^eont;!nuailoe of environmental change from 
geiierailoh'fta deration. Prof. Dendy directed atten- 
tion gre%t.. ooniplications introduced by the 

' ‘ dir ;; amphimixis, 1 whereby slightly 

aiSfw^t germ-^lasmJ^^tningled in ever- 

mcreaifin^^pjmplexity^!^^^^ generation to generation. 

Thfdi]i^h|^ process"'" of: amphimixis the 

chromat^of/tho nucleus comes to contain a great and 
vari^-O^lef^on:' of samples of ancestral germ-prasm. 
Mendc^iaft of secondary importance, 

and result Imm. the oermutafions and combinations of 


Mendc^fkft of secondary importance, 

and result permutafions and combinations of 

these i^piples of germ-plasm, or of the 

so-called la^ the ggooess 6f 

aniphimbto, 

• Prof, ^thd •evidence that the 

chram6sbm^.ijsr^|]^^^^ hereditary, char-' 




^acters is not proved, and for many reasons is not 
'^probable. That the cytop^sm is the sole bearer of 
such charapters is albO not ffroved, and is still more 
improbable. The only proposition that is proved' is 
that the hereditary characters are transmitted by the 
sexual cells as a whole, and that the characters are . 
formed by the interaction of nucleoplasm and cyto- 
plasm. He held that there is very stropg evidence' 
for the belief that tHe act of fertilisation involves a 
conjugation of nucleoplasm with nucleoplasm and cyto- 
plasm with cytoplasm, and that the mixing of both 
these plasms is essential for the process. 

Prof. M. Hartog, in referring to the statement that 
the sperm introduced only chromoplasm into the egg, 
pointed out that Vejdovsky had shown in the clearest 
way in Rhynchelmis, which by the size of the plas- 
matic elements concerned afforded the best material 
for such study, that the middle piece of the sperm was ' 
not merely a centrosome, for on entrance into the egg 
it enlarges enormously into a mass of reticulate cyto- 
plasm. This mass sends out radiating strands, which 
feed on the yolk-granules, and so nourish the enlarg- 
ing mass within which the centrosome is formed about 
the centriole. 

In reply Prof. MacBride said it was true, as Prof. 
Dendy had remarked, that the fate of a germ-cell 
depended not only on its nature but on its environment. 
But when the environment was altered a new type 
was not produced, but merely a modified edition of the 
old type. He could not accept Prof. Hartog’s view 
that the middle piece of the spermatozoon constituted 
an important addition to the cytoplasm of the egg, for 
if that were so, when a cross was made between two 
distinct species, the paternal characters should appear 
in the earliest stage of development, which was not 
the case. 

Material Collected in Australia or en route thereto. 

The greater portion of the meeting on the Friday 
morning was devoted to four papers dealing with 
material collected in or en route to Australia last year. 
Prof. Herdman gave a short account of work by 
himself and Mr. Andrew Scott on the plankton col- 
lected during traverses of the great oceans. The 
material was collected by letting the sea-water, which 
is pumped continuously into the ship^ flow but from 
a bath- or other tap through a fine-meshed silk net. 
The net was changed morning and evening, so that 
each sample obtained represented a twelve hours’ 
catch. The amount of plankton per haul dropped 
markedly in passing from coastal to oceanic waters. 
Prof. Herdman referred to a number of the more 
interesting organisms obtained. He remarked that on 
the day aher leaving the Cape the sea was blood-red 
in colour, and highly luminous at night. The gather- 
ings then taken were found to contain large numbers 
of a small red Peridinean, which was probably the 
cause of both the colour and the luminosity. 

Dr. J. H. Ashworth described larvae of Lingula and 
Pelagodiscus (Discinisca), which were collected by the 
method above-named. The seventeen larvae of Lingula 
obtained in the southern portion of the Red Sea and 
off Ceylon varied in diameter from 0^5* to 1*6 mm. 
In the smallest there was no trace of ' pe<]pncle, but 
in the largest this organ was well formed, glandular 
at its tip, and ready to be extended to fix the animal , 
to the substratum. The shell-valves of all the sped-, 
mens were transparent, and in the case of the youngest 
specimens were still connected together posteriorly by 
.a thin film of chitinoid substance forming a hinge. . 
The cirri, alimentary canal, statocysts, and ccelomo- 
ducts were briefly described. Six larvas of Pela'go- 
dlscus were, taken a few miles west of Cape Comorin, 
..and were examined alive. They were all about the 
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same stage, having four pairs of cirri. The chief 
anatomical features were demonstrated, and attention 
was directed to the fact that the stalk of these two 
Brachiopods develops as an outgrowth from the ventral 
mantle, whereas tnat of cardinate Brachiopods (e.g. 
Terebratulina) is formed at a much earlier stage from 
the entire posterior region of the larva. 

Prof.^ Dendy exhibited and commented upon a series 
of specimens collected in Australia, among which were 
certain rare sponges, land planarians, land nemerteans, 
and three species of Peripatus. The sponge fauna of 
Tasmania in particular proved to be extremely rich. 

Prof. Poulton exhibited a Bupreslid beetle, and 
seven species of bees taken on Eucalyptus. The bees 
represented five genera but were closely similar in 
appearance. 

The Discession of the Chromosomes, 

Prof. M. Hartog has re-investigated the discession 
of the chromosomes in cell-division, and described a 
series of physical experiments illustrating the path of 
the chromosomes. Their motion is in accordance with 
the theory that the chromosomes behave as “ flexible 
inductors” in the cell-field, which is not a uniform 
field, as it is traversed by the spindle-fibres, stretching 
from pole to pole along the lines of force, the distribu- 
tion of which they modify. 

Purpose and Intelligence in the Protozoa, 

Mr. Heron-Alien sought to make clear the position 
which he has taken up in regard to the theory and 
phenomena of purpose and intelligence in the Pro- 
tozoa, as illustrated by selection and behaviour in 
the Foraminifera. He held (1) that every living 
organism, having an independent existence, is en- 
dowed with that measure and quality of the faculties 
of purpose and intelligence which are adapfed to and 
called forth by the individual nerds of that organism; 
(2) that these faculties are illustrated by the utilisa- 
tion by the Foraminifera of foreign substances selected 
by the animal from a heterogeneous mass of environ- 
mental material, and utilised in such a manner as to 
provide the animal with means of adaptation to its 
special environment and defence against its special 
enemies; (3) that it is not competent for a consistent 
evolutionist to postulate a break in the evolutionary 
cycle for the introduction at some arbitrary point of 
an influence of unknown origin, to which he gives 
the name of intelligence, upon which purpose depends ; 
and (4) that the phenomena under discussion are not 
to be confounded with adaptations or tropisms. 

Recent Work on Pennatulacea, 

Prof. H^kson gave a short account of some of 
the results of his investigation of the rich collection, 
amounting to 550 specimens, of Pennatulacea made 
W the Sihoga Expedition in the Malay Archipelago. 
This area has proved to be extraordinarily rich in 
sea-pens, no fewer than seventeen of the thirty-two 
recognised genera being represented in the collection. 
Of particular interest is the presence of Gyrophyllum, 
hitherto found only in deep water in the Atlantic, and 
of Chunella, hitherto found only off the coast of East 
Africa. 

The Metamorphosis of Bilharzia, 

Lieut.-Col. R. T. Leiper communicated some results 
of his recent work in Egypt on Bilharzia, a Trematode 
parasitic in man, and found when adult in pairs in the 
portal vein and neighbouring abdominal veins. He 
pointed out that the predominant theorv regarding 
the transmission and metamorphosis of this worm is 
that put forwanl l;^y Looss in 1894. Looss believed 
that there, was no intermediate host; that the freshly- 
hatched laryia (iidracidium) entered man only through 
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the skin, undergoing metamorphosis in the liver; and 
that thei^vesical and intestinal lesions •caused respec- 
tively by terminal and laterally spined eggs were 
caused by the same species, the laterai-spmed eggs 
being parthenogenetically produced. Dr. Leiper has 
succeeded in producing heavy infections of rats, mice, 
guinea-pigs, and monkeys with cercariae discharged 
&om Planorhis boissyi^ one of the commonest of 
Egyptian fresh-water molluscs. The miracidium enters 
this Planorbis and undergoes metamorphosis in the 
liver, forming primary and secondary sporocysts, which 
give rise to bifid-tailed cercarise. Infection was found 
to take place through the skin, and also through the 
mucous membrane of the mouth and oesopha^s 
when water containing^ large numbers of cercarise 
was drunk. Lateral-spined eggs were produced by 
paired worms, and there was some evidence, not yet 
fully examined, that the vesicaji and intestinal lesions 
were caused by distinct varieties or species of Bil- 
harzia. 

The Relation of the Phylogeny of the Parasite to that 
of the Host, 

Mr. L. Harrison advanced the proposition that, 
the case of total obligate parasites, closely related 
j parasites will be found to occur upon phyletically- 
I connected hosts without regard to other oecological 
conditions. As the state of evolution of the parasite 
will be less advanced than that of the host, it follows 
as a corollary that a study of such parasites may 
give valuable indications as to host phylogeny. He 
based his arguments largely upon his study of condi- 
tions in the Mallophaga, which are found among and 
feed upon the feathers of birds. Mr. Harrison finds 
that, in general, the Mallophaga parasitic on any ‘ 
avian order are recognisable at sight, and in many 
cases it is possible to state definitely that a parasite 
has come from a particular family of birds. Thus 
Philopterus lari occurs upon all gulls, Lipeurus anatis 
upon all ducks, L. columbae upon all pigeons, and 
species of Tetrophthalmus occur on all pelicans, in 
the gular pouch, and are all similarly modified in their 
treacheal system in accordance with the conditions. 
The only reasonable explanation is that the parasites 
have had common origin. If this be the case, the 
Mallophaga may afford valuable evidence as to the 
relationships of birds, and Mr. Harrison brought 
forward strong circumstantial evidence from th< 
Mallophaga to indicate that Apteryx is not a Ratif* 
related to the ostrich, rhea, etc., but is a Ralline bird. 

Dr. Gadow remarked that on anatomical grounds 
I the rails were believed to be the nearest rela- 
' tives of Apteryx, and that in this case he agreed with 
Mr. Harrison’s conclusions, but he could tmt accept 
Mr. Harrison’s suggestions in regard to ofher rela- 
tionships, e.g. of the penguins and pigeons. 

The Genus Eronia, 

Dr. F. A. Dixey said that the Eronia, of 

Old World Pierine butterflies, might be divijded into 
three subgenera ; (j) Nepheronia, from Asbi . and 
Mayalan islands the females have a ' Ukene#^ to 
various species of Danainas. (2) Leucecohia, / 
Africa and Arabia; f three of the spedes bayo^ iwW- 
morphic females' which copy ' some other butterfly 
belonging to the Pierine subfamily, but of no dose 
affinity ' with Leuceronia. (3) Eronia prpbdr;^ two 
species from Africa; in both species the .unaerade is 
coloured* like a dead leaf. The likenesses noticed in 
the first' and second groups can scai^ly be doe to 
affinity, and since some of the fom;;is resembled , by the 
Eronias are known experimentally (and Others are 
believed on good grounds) to be more or less dis- 
tasteful to insectivorous ariimals, Dr. Dixey conddered 
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that the theory of mimicry appeared to offer the most 
feasible interpi^tatioil of the conditions obtaining in 
this genus. 

GeotogiciU Changes and the Distribution of Fish. 

Prof. A. Meek exhibited . Jan tern slides of maps 
illustrating Tertiaij changes and their relation to 
' the distribution of ns^; said that from geological 
evidence it was knom 'that during the Tertiary era 
the northern hemisphere j^as the scene of important 
changes affecting the and the land. A considera- 
tion of the distribution of marine and fresh-water fish 
bears out tbis evidence, indicates the refuge regions 
of the Glacial e^h, and shows that the reaction of 
chaniring conditions has during the era led to the 
formation of many species (c.g. those of Acipenser) 
and even of genera (f .g. Caspiomyzon). The fish of 
the Antarctic aj^ r to be northern in origin, 

but the fresbjSjfater nsh-fauna of the southern hemi- 
sphere is ^ ciiaraiCterised by . the presence of primitive 
types, which app^r to have survived from the period 
)f Gpfidwapaland and the spread of the Glossopteris 

‘ Regeneration^ of the Tail in the Lizard, 

Dr. G. Powell gave an account of the re- 

fieneraHon of the tail of Lacerta vivipara. Autotomy 
of the tail takes place through the middle of a 
vertebra; there is no special autotomy site as in the 
legs of crabs, but apparently any vertebra may be 
involved. ^ After autotomy the wound is quickly 
covered with new skin, beneath which is a mass of 
spindle cells, originating in the connective-tissue, 
which acts as a growing point to the new tail, and 
• from it the cartilage, fat, muscles, and vessels are 
developed and differentiated. All the nerv<*s are 
derived from the last three pairs of nerve-roots in the 
stumpy of the tail.. The main trunks of the sym- 
pathetic accompany the aorta some distance into the 
regenerated tail and send branches to the different 
blood-vessels. In the centre of the tail is an unseg- 
mented tube of cartilage (perforated by blood-vessels 
which pass to the interior) continuous with the body 
and neural arch of the vertebra through which the 
fracture took place. This cartilage surrounds an 
epithelial tube continuous with the central canal of 
the spinal cord. ^ Regeneration may continue until the 
regenerated tail is as long, as the original one. 

The Vermiform Appendix, 

Dr. W. C. Mackenzie demonstrated a line series of 
specimens of the appendix vermiformis in Monotremes 
and Marsupials. He drew attention to the fact that 
Ornithorhvnchus has -a cajcum, while Echidna has a 
true vermiform appendix, comparable macroscopically 
and histologically to that of man, ape, and -wombat, 
the three mammals regarded as having a true vermi- 
fornt appendix. In Phascolomys the appendix has 
reached a much more advanced degree of degenera- 
tion^ than that of man, even to complete disappearance 
by inoprporatfon ^ in the wall of the ileum (various 
gra^ of ' this were ^hown), a comhtion Suggestive of 
the mod^^pf further evolution o(; appendix in man. 

Ah , of Secondarf'^sx Characters, 

Mr. F. W. Ash' suggested that male secondary 
chara^ers. ^re eh^acters of abandoned function sup- 
press^ in. the ybiiiig in favour of more essential 
growth (of (^gans still fully functional), and in the adult 
female tecause,. with her, nutritive surplus is more 
air^tly diy^ted to the purposes of reproduction. Hence 
such ch^aetei^S . dually ,;find opportunity for full ex- 
pression. in adult cdale Secondary sex exaggerations 
jpay significantly |Ke^ie) enlargements due to acci- 
dental l6ss of 'functi^.rAg. the hisk of , the male 
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babirussa may be compared with occasional circular 
overgrow til in the tusk of the hippopotamus. The 
dependence of the development of the secondary 
character pn the presence of the active male gonad 
may perhaps be explained by reference to the pheno- 
mena of periodicity. 

Histj^ry of^ Chmparative Anatomy, 

Prof. F. J. Cole and Miss N. B. Bales presented 
materials for a graphic history of comparative anatomy 
based on an examination of 6304 papers on the 
anatomy of animals published between 1^3 and i860. 
I1ie graphs exhibited show that before me year 1650 
only intermittent research was carried on, but in the 
next fifty years there was considerable activity, cul- 
minating at about 1683, and thereafter subsiding. 
This sudden revival was due almost exclusively to 
Academia Naturae Curiosorum (founded 1652), the 
Royal Society of London (1660), the French Academy 
of Science (1666), and, to a less extent, the Collegium 
Anatomicum of Amsterdam (1665). From 1700 to 
1750 work was steadily maintained, and a second 
revival began in 1750, gradually increasing to 1800, 
and suddenly reaching a high maximum between 1835 
and 1840, finally declining somewhat to i860, where 
the investigation ceases. The second revival was 
initiated by France, followed closely by Germany, and 
at some distance by England, but the last country 
reached her maximum first, then Germany, and finally 
France. Holland and Denmark took a distinct part 
in the seventeenth-century revival, and Italy was un- 
doubtedly concerned in initiating the similar move- 
ment in the nineteenth century. The seventeenth- 
century revival related chiefly to mammals, but con- 
cerned to a less extent birds, fishes, and arthropods, 
and to a slight extent reptiles and molluscs. In the 
nineteenth-century revival, mammals,^ arthropods, 
fishes, and organography play the leading part, fol- 
lowed by birds, molluscs, and reptiles. 

Dr. J. Stuart Thomson gave an account of the 
morphology of the telencephalon of Spinax as a 
of Klasmobranch fore-brain, and detailed the various 
grey masses and fibre-tracts which he had recognised. 
He has not obtained any satisfactory evidence of the 
existence of a corpus callosum. 

Dr. A. E. Cameron described the insect community 
of a local environmental complex. A soil-insect census 
of two different grasslands in the association, differ- 
ing in their soil-types and vegetational covering, 
showed that in any given locality the soil-insect fauna 
of grassland is not likely to vary to any great extent. 
In the absence of the illustrations these ^ two com- 
munications cannot be adequately summarised. 

On the Thursday afternoon the members of the 
Section were received by Prof, and Mrs. Hickson in 
the Zoological Laboratories, where there was an 
interesting and extensive exhibit of specimens by 
members of the staff and by visiting zoologists. 

J. H. Ashworth. 


EDUCATION AT THE BRITISH 
ASSOCIATION, 

women are playing an ever-increasing part in 
the national work of education, it was an emin- 
ently Teasonable departure from precedent for the 
council of the Association to elect Mrs. Sidgwick to 
the presidency of Section L. The full text of her 
address has already appeared in Nature, and need 
not, therefore, detain us here, except in so far as it 
gave an opportunity to Lord Bryce to dot the “i’s’* 
and cross the ft’s** of what w’as, in fact, an extremely 
sane pronouheement. Those who heard him will not 
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soon forget the vigour with which he associated him- 
self with every word which the president had used. 
The confusion between education and book-learnings 
the fool’s paradise in which modem democracies were 
apt to live when dealing with -education and votes, , 
the want of intellectual curiosity in England, a lament 
for the increasing disuse of the Bible—these were the 
main points, apart from some interesting personal 
reminiscences, of an unexpected but most welcome 
intervention. 

Following the address came a series of papers on 
the ''Methods and Content of History Teaching in 
Schools.** Prof. F. J. C. Hearnshaw, after a pointed 
reference to the education section as the happy 
hunting-ground of the amateur, dealt in the main with 
the purpose of historical teaching. The aim of educa- 
tion seemed to him less simple than of old. There 
are no heroic figures typifying the national or re- 
ligious ideal — a Leonidas, a Pericles, a St. Thomas 
Aquinas — such as had given unity to educational effort 
in the past. Instead of that, we talk of technical, or 
intellectual, or moral training, emphasising the in- 
dividual and losing sight of the civic aspect. The 
current appeals to self-interest, upon which sections 
of our countrymen were basing anti-political organisa- 
tions, showed how much British democracy was in 
need of mental and moral salvation. 

History in its right place would do much in this 
direction. The subject has greatly altered in its 
methods and aims. Its procedure is now scientific. 
It seeks for laws. It is the memory of the race, and 
as such the finest school for statesmen. From the 
civic viewpoint its puipose is threefold, as the subject 
is at once a school ot political method, a storehouse 
of political precedents, and a basis of political pro- 
gress. To serve such a purpose it must oe wider and 
more empirical in treatment. Prof. Ramsay Muir 
regarded intensive work on a special period as essential 
to the study of history. It was just this intensive 
work which gave force to the old classical training, 
and which h^ps it still to hold its own. But though 
the intellectual gain from history could only come in 
this way, the intensive study of a period must have 
a background which would make the world of to-day 
intelligible. Such a background v/as best found in 
the unique^ character of British empire history and 
the development of self-government in the last four 
centuries. Dr. E. O. Morris protested strongly 
against the views of Prof. Ramsay Muir, which 
neglected . entirely the working conditions of the 
schoolmaster who has to deal, not with the cream of 
creation who become professors, but with the average 
boy whd has to present eight subjects in an examina- 
tion, failure^ in any one of which means failure in the 
whole. He* urged the abandonment of the rigid 
division between English, history, and geography. 
Until examination systems were reformed, no useful 
suggestions can be made unless they are on exam- 
ination lines. Mr. J. A. White dealt with the problem 
from the point of view of the elementary school. Any 
scheme should be based on three fundamental prin- 
ciples : the matter must appeal to the pupils, develop- 
ment must be its cardinal feature, and it must explain 
modern conditions. Prof. T. F. Tout opened the dis- 
cussion by expressing serious disagreement with some 
of the papers. He did nor share the dark views of 
democracy held by Prof. Hearnshaw. Unfortunate as 
was the South Wales strike, it was not so bad as the 
mutiny of the Nore, and the corruption of the Whigs 
and Tories of the eighteenth^ century was colossal as 
compared with the mild corruption and amateur log- 
rolling of to-day. Prof. Ramsay Muir seemed to see 
his. own subject in' false perspective — the ordinary vice 
of the specialist.^, Whilst agreeing with him in his 
condemnation of dmstitutionaf history and of economic 
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history as school studies, he was altogether out of 
^mpathy with his idea of beginning mstdry with the 
Reformation. .Such a ^course would leave out of 
English history the study of all those forces which 
gave the England of to-day its special character. : He 
referred sympathetically to the special difficulties of 
the schoolmaster, and incidentally eiepressed his belief 
that the good schoolteacher of fiastory need not be in 
any sense a specialist on the jiabject. Sympathy and 
intelligence are more important, than special know- 
ledge. . 

Miss E. E. C. Jones readme paper on. the teaching 
of ethics and politics, which hadvto be cut short before 
it reached the practical problems involved, and the 
first day’s proceedings were broi^ht to an end by a 
stimulating paper from Prof. R. o. Conway, who was 
concerned lest literary, and especially classical,; teach- 
ing should suffer from the st^ulus ^ technical and 
scientific education which woiild come from the war. 
The Prussian Realschtden taught the German youth 
how to build strategic railways, but not how to find: 
his way to the affections of alien subjects. "V 

The second day was given up to /* Military TmbUlng. 
in Schools.’* Dr. A. A. David pointed out fhie^^ffer-[ 
ence between the cadet trainlngLof to-day and old 
military drill of the sergean«structor4 The' latter 
system was never taken seriously either by masters or 
boys. The drill was usually bad, and bad drill is 
worse than no drill. The new opportunities have com- 
pletely transformed many boys who especially appre- 
ciate the greatly increased chances of leadership. The 
work had, moreover, a bracing effect on the whole 
school. Mr. J. L. Paton entirely dissented from the 
headmaster of Rugby on the general Question of the 
desirability of military training in school.^ He felt 
this a particularly bad time for its discussion. The 
emancipation from the drill-sergeant was no substitute 
for physical exercises and games. The strategic point 
of education is adolescence, and co-^peration, not 
struggle, is the keynote of progress, Lancashire, he 
was sure, would have nothing to do with a system 
which means officers from public schools and privates 
from elementary schools. Compulsion in patches was 
undesirable. The hope of the future lay in federation 
and international co-operation. This movement means 
we are to shut our eyes to social consequences and to 
turn the nation into a barracks. War, like all other 
forms of evil, was only temporary. Mr. A. A. 
Somerville strongly disagreed with Mr. Paton. The 
object of the movement was not to train for war, but 
to enable the future citizen to defend' his home and its 
development, and, above all, the justification for it 
lay in its educational possibilities — ^in- cultivating the 
powers of leadership, of taking initiative, qualities of 
vast import to the empire. The O.T.C. has prodded 
30,000 officers for the present iWar. 'There- was* ifo 
thought of compulsion in the schools. ' Mr. Wpod '^ealt 
with the facts of the position the 'coloniea ‘tod .in 
western Europe. Prof. Heanishaw,.- Prof.* Boyd 
Dawkins, Mr. Roper, Prof. Fi 0 d^y» J* 

Barton, and Mr. Richardson took' jin;!, til^ 
quent discussion. ' 

The third day’s .ffiscussipn , on 
Girls with Special^ Rt^erence 
perhaps the best the 
audience of people who wei^ -evM^ntliiF 
ested in the question, and. aU the, fihpeir 
high level both aS to matter. 'Ohd 
Mrs. W. L. Courtney divide the 
for girls’ into three groups :-*-(«) ' 

university training, e.g. medidnov 'l^chthf^t^Ofld the 
like. The requirement Q^;the hdverswrjo^ 
these cases determine tho dirddiltUA; 
social work, .'and pubUc' be^th service;* ' Sdboor can 
do nothlpg; sj^dl'hew^^ eound geneii! 
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and good healjl^ were; the prime Ireauisites, though 
schocd might do more to awaken girls* interest m 
public questionSk^ '(c) 'Occupations which ^n be begun 
at an earlier age, e.g/ secretarial and clerical work-^ 
journalism, accountancy,, and civil . sehrice. Two views 
as to this dass of girl. ^ Either.^she should leave school 
at fifteen and go. to\a vVcrammeris,'* or tlm school 
should organise special purses. But school-trained 
girls are not wanted business men. They find the 
school training' rather amateur,** and in any case 
the atmosphere of schdolv .'lyhen it is right, is not that 
of business. Six months or. a year in a reorganised 
busind^^ school is a desirable interlude. Civil service 
ought:}, not to encourage competitive examinations 
before aixteeni and so idiit short the proper school time 
of a .^h), 'Mlsa^Hqldane also opposed all utilitari.an 
claims' upon M;hociivv>. A, better education of a genera] 
kind is what i^j^d^edy The want of prospects under 
which most gJxlS had to do their work and the narrow 
specialisation of the preparation for Government work 
had a most depressing influence. **We egnnot afford 
to be economical in the matter of education. If school 
j^ulldings must be plain, at least we must see to it 
^hat . the staff is Well-qualified and efficient.'* Miss 
Oldham pointed out increased necessity for train- 
ing women for, ecdhomical independence. "What 
Strengthens women if) the best sense strengthens the 
nation.** She urged free entry and free progress for 
women into all professions for which they are physic- 
ally fit, an improved status for the home-maker, who 
should have a right to the best education and to the 
honour and rewards which belong to great tasks well 
discharged. " Motherhood is so important that a 
whole year might well be given to its problems in the 
* education of every girl. Even for those who never 
marry, it should be remembered that the preservation 
of babies bom' is the first line of defence of our sex.*’ 
Miss Charlesworth, "a voice from the bottom,** as 
she expressed it, spoke from the clerk’s point of view. 
The most important thing in the education of a girl 
is to develop "self-reliance and independence" — much 
more important than technicalities. A girl with this 
feeling will not do a woman’s work for 125. 6d, a 
week " if only it is genteel.” School should teach girls 
not to take work* without prospects. Girls are very 
apt to mistake permanence of employment for a career. 
Some standardisation for the education of clerks was 

great need in these days. .Miss Burstall, Miss Escott, 
Miss Foxley, Miss Sheavyn, Miss Higgs, and' Mrs. 
Findlay took part in a very lively discussion. Miss 
Burstall was severely criticised for the view that Latin 
should be left to the clever girls — an expression which 
probably did not\.,mean : to its author what it sug- 
gested .to. her audteiice.' 

Thft^ section met;egain on Saturday morning. The 
jarger/gathering. wae, significant of the interest taken 
in the jsubject^-^duieadop and industry. Sir William 
Mathd*" declared thAt the two were connected as inti- 
mately ' as fbout body. Future historians will 


marvel the! 
betwaSa *1873 and; ^8 


at we made no attempt whatever 

to deal with technical education, 

and recently we gave more time and 

abqut the place of religion in 
to make our 

bpysfto^^iridjAchiidt^ light*** * After paying a 
wonc of the City and Guilds In- 
stitutp;.^;wiqtjed;to tha^ of elenientary educa- 
tionat) axper^l^ii^^^ . tM^use of the- absence . of any 

7 Happily/ Creat 

Britain w«s.4i‘ {mulidny plastic co^untry«i^ It learned 
best and herein lay the hope 

of the. futurdi’ >rS(iRnv,Yoluntary^ movements ait - that of 
boy 'tNsOMts ^4 teach us. Mr,. Maxwell 

*■ - ' . educa- 

ateria! 


Qarhett; pdihted;0)g,.the.gropt gulf Axed^bet 
tion and ind]Ustryi:;;i;Ws have 
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and equipment side of education much in advance of 
the human. The srientific way of handling educa- 
tional problems was much handicapped by the want 
of a technical language. The use of the words of 
ordinary life was productive of all kinds of miscon- 
ceptions. Education, should aim at developing a single 
wide interest The bld^ notion of a general education 
was psychologicallytabsurd. , Coherence at seventeen 
is the surest way to comprehensiveness at twenty-seven. 
By means of a chart, Mr. Garnett showed what should 
in his view be the relation of each grade of education 
to the rest. Mr. J. Graham described the practice of 
the Leeds authority in providing a qtiasi-technical 
training for boys about to leave the elementary school. 
The work began in two or three so-called - " Day 
Preparatory 'i'rade Schools,” in which the time-table 
was divided into three broad sections dealing about 
equally with English, drawing, and manual work. 
Now it is proposed to extend this provision to all the 
elementary schools of the city. On leaving the school, 
the boys enter a trade, and a real technical education 
should begin, lasting for four years f fourteen to 
eighteen), and occupying half the pupil’s time. In 
the secondary schools the vocational claim is being 
admitted. The matriculation examination should be 
broadened. I'he present dominating influence of the 
university upon the schools should be weakened, but 
the secondary schools ought not to be made into 
technical schools. The president of the Association 
pleaded for practical suggestion. He did not think 
our present system was wrong because it turned out 
too few trained minds. Incidentally he criticised the 
use of the term " Honours " in the universities. 
Principal Griffiths raised the question of education in 
its relation to want of understanding between em- 
ployers and employed, not a little, he thought, due to 
such "class” education as that of Ruskin College. 
The discussion closed with some account of the educa- 
tional work done by the Westinghouse Co. for its 
younger employees. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — ^The fifth edition of the War List of the 
University was published by the Cambridge Review 
on November 15, and is an impressive quarto volume. 
It consists of 90 pp. and cover, and contains more 
than 11,000 names. Trinity College has 2500; Pem- 
broke 1052, Gonville and Caius 952; Clare 750; Em- 
manuel 648; Trinity Hall 603; Jesus 559; King’s 
556; Christ’s 540; and St. John’s^ 513. The other 
colleges also show a great increase in numbers. The 
list not only contains the names of past present 
members of the University who are serving in every 
branch of both Services, but, so far as is known, after 
each name appears, the honours awarded for distin- 
guished service ; also, alas ! the large number of both 
killed and wounded. It is a record of which the 
University may well be proud, showing, as it does, 
Cambridge University’s fine spirit. ^ Tjierc are 614 
killed, nearly 900 wounded, and 123 prisoners and miss- 
ing. The distinctions comprise ; — Mentioned in 
I^spatches, 241; V.C., 3; D.S.C., i; D.S.O., 36; 
Military Cross, 48; D.C.M., 4; K.C.B., i; C.B., 2; 
C.M.G., 6; Medaille Militaire, 4; Croix de Chevalier, 
10; Croix de Guerre, 4; Russian Orders, 5; Serbian 
Order, x. 

■’The Long Fox lecture will be delivered by Dr. 
Richardson Cross, at the University of Bristol, on 
Wednesday, December- i. The subject will be "The 
Eyplution of the Sense of Sight." 
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A VERY useful summary of the recent literature bear- 
ing on the application of psychology to problems of 
childhood and adolescence is given in the Psychological 
Bulletin (vol. xii., No. lo). In a summary it is difficult 
to note any one section in particular, but in view of its 
extreme importance both to educationists and social 
workers of all grades, the work of Woolley and Fischer 
in a mongraph entitled ** Mental and Physical Measure- 
ments of Working Children ** is important. As a 
result of an investigation of 800 working children they 
found that about 85 per cent, were retarded at the age 
of fifteen in height, weight, lung capacity, and the 
mental processes of memory and reasoning. Such 
studies giving evidence of the detrimental effect of a 
particular environment ought not to pass unnoticed. 

From the issue of Science for October 15 last we 
learn that Mr. J. H. Schiff, a member of the board 
of trustees of Barnard College and its first treasurer, 
has given 100, pool, to the college for a woman's build- 
ing. The University of California has received 2o,oool. 
from an anonymous donor to endow the “ Dr. C. W. 
and Mrs. Fox Memorial Beds*’ in the University of 
California Hospital. The beds are to be maintained 
in the new University Hospital, now being erected in 
San Francisco through the gift of 123,000!. by friends 
of the University. The superior court of San Fran- 
cisco has just decided in favour of the University a 
suit for 2q,oooZ. brought by the regents against the 
heirs of the late Mr. J. M. Keith, who had refused to 
pay the balance of 29,000!. due under a subscription 
made toward this new hospital by Mr. Keith, of which 
but xooo!. had been called for at the time of his death. 
The will of the late Anna Yarnall creates a trust fund 
of 5000!., which is placed in the hands of the trustees 
of the University of Pennsylvania for the support of 
the botanic gardens of that* institution. 

The recently issued report of the University of Leeds 
prdvides a noteworthy example of the scientific assist- 
ance which the universities have been able to give in 
the prosecution of the war. In August, 1914, at the 
instance of the Board of Agriculture and Fisheries, 
the Agricultural Department of the University pre- 
pared a handbill of suggestions for the management 
of gardens, allotments, and poultry, for the guidance 
of the population of Yorkshire, to enable the best use 
to be made of the remaining weeks of the summer in 
increasing the stock of food stuffs. This handbill was 
distributed throughout the three Ridings of Yorkshire. 
When the Government appointed a Chemical Trades 
Committee to investigate the question of dyestuffs and 
of explosives, the resources of the Department of 
Tinctorial Chemistry and Dyeing, founded by the muni- 
ficence of the Clothworkers’ Company, were placed at 
the disposal* of the Committee. The Textile Depart- 
ment was able to render service in testing the strength 
and elasticity of cloth's made for army contracts, and 
to advise members of the textile trades as to the 
methods of producing special fabrics hitherto manu- 
factured in Germany. The Departments of Chemistry 
have been engaged in the preparation of products 
needed for the medical treatment of wounded soldiers, 
and experimental research ha.s been carried out in 
connection with the treatment of those suffering from 
gaseous gangrene. Experiments have bet*n made in 
the University laboratories to devise means of protec- 
tion for the troops against poisonous gases. The staff 
of the Engineering Department, with the help of the 
Department of Physics, have been engaged in .special 
work in connection with the war, and the resources 
of the laboratories have been placed at the disposal of 
the authorities for this purpose. And all this has been 
in addition to the noble work done by the Medical 
Department and (the provtsidn of 9x7 men for the 
Forces of the CroVrn. 
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SOCIETIES AND ACADEMIES.' 

LoNton. 

Royal Society, November 11. — Sir W*illiam Crookes, 
president, in the chair. — Sir Ronald Ross ; Studies on 
a priori pathometry.— Part i. The object of these 
studies k to determine the nature of the functions 
according to which the number of individuals infected 
with some disease should vary from time to time, on 
the supposition that the laws governing the rate of 
transference of the considered disease are already 
known a priori; and it is hoped that a future com- 
parison of the curves so obtained, with the numerous 
statistical curves of epidemics already on rec'ord, will 
enable us to check the accuracy of the said a priori 
suppositions and to obtain lijg^ht on the causes of the 
rise and fall of epidemics. The fundamental problem 
under consideration is the following : — ^If a population 
is divided into two groups, namely, those who are 
affected by some kind of happening, such as an infec- 
tious disease, and those who are not so affected; and 
if in unit of time a constant or variable proportion of 
the non-affected become affected, while siniultan^^usl^',T^ 
a constant proportion of the affected become .non- 
affected (that is, revert or recover); and if 
at the same lime both the affected and the 
non-affected are subject to different birlh-rates, 
death-rates, and rates of immigraiion and of 

emigration, so that the whole population may bo 
incessantly varying during the period under considera- 
tion; then what will be the number of affected indi- 
viduals and also the number of new cases at any 
moment during that period? — ^J. Barcroft and T. Kato': 
Effects of function activity in striated muscle apd the • 
submaxillary gland. — ^W. L. Balls and F. S. Holton : 
.Analyses of agricultural yield. Part ii. — ^The sowing- 
date experiment with Egyptian cotton, 1913. — H. H. 
Thomas : Williamsoniella, a new type of Bennettitalean 
flower.- -T. Lewis : The spread of the excitatory pro- 
cess in the vertebrate heart. ^ Part i.— The toad’s ven- 
tricle. Part ii.-— The tortoise ventricle. Part iii.--- 
The dog’s ventricle. Part iv. — The human ventricle. 
Part V. — The bird’s heart. 

Faraday Society, October 19. — Sir Robert Hadfield, 
president, in the chair. — F. Fowls ; The transference 
of electricity by colloidal particles. An attempt is 
made to calculate the charge carried by the particles' J 
of a colloidal solution produced by sparking (i) from 
a modification of Stokes’s formula, (2) from the in- 
crease in conductivity on making thp solution. The 
second method gives a value much greater than the 
first. Anions and kations are adsorbed in such a way 
that the concentration of each gradually decreases 
with increasing distance from th^ particlb, until\'acb 
finally becomes equal to that in the bulk of the sut^i 
rounding medium. — F. H. Mery : Electrolysis of (a) 
nitric acid, {h) sulphuric acid; (c) orthophosphoric acid, 
using a gold anode. The platinum katho^ was 
closed in a porous pot and the acid used for Uathblj^tc 
was of the same concentration ns that used for anolyte. 
In all cases the soluble gold compounds fbi^ed' eph- 
tained the gold as complex anion ;; no' gold Ws de- 
posited on the kathode'.-—]. Mery £lectf»y|^k of 
concentrated hydrochloric acid Using a 'copper imbde. 
The platinum kathode was enclosed in a porous pot, 
and all experiments were performed in nitrogen or 
carbon dioxide. The copper <^ji|iSblved in the cuprous 
condition as complex anion alone, there being no 
deposit of copper on the kathode. No chjorixi^ Was 
evolved at the anode.— W, Claykli ; 'The thermal' de- 
composition of hydrogen peroxide in aqueous ^solution. 
Preliminary note. ' The rate Of thermal decomposition 
of aqueous solutions of hyxhogeh .peroxide Is extremely 
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sensitive towards extraneous organic matter in the 
colloidal state. In tap-water the rate of decomposition 
is fully fifty times that in the purest specimen of water 
yet prepared. ' Previous work upon the thermal decom- 
position of HaOa, especially .the comprehensive research 
of Lemoine, must be considered as of doubtful value, 
as no special precautions appear to have been taken. 

Physical Society* October 22. — Dr. A. Russell, vice- 
president, in the chair. — Dr. T. Barratt : The radiation 
and convection from a heated wire in an enclosure 
of air. The object was to determine the numerical 
relation between the radiation and the convection losses 
from a heated metallic wire or rod placed in a gas at 
constant temperature. The method consisted in (i) 
measuring the amount of heat required to maintain 
the temperature of the wire a given amount (about 
10^ C.) above that of the surrounding gas, the surface 
of the wire beihg (a) coated with a dead- black varnish, 
(b) uncoated, (2} comparing the radiations from two 
surfaces exactly similar to (a) and (b) by means of a 
. thermopile. If the total heat lost from unit surface 
of the wire 4 s a times greater from a “ black *’ wire 
Ythan from a “bare” one, while the radiation from 
the black surface is h times more than from the un- 
blacked surface, then 

and 

I' a - k c rt - 1 

where fs, r, are the radiations from “ black “ and 
“bare” surfaces respectively, and c is the convection. 
Of 100 parts of “total heat” lost from a wire at air 
temperatures, 2-5 consist of radiation for a bare wire, 
and 12-6 for a “black” wire. At 100® C., these per- 
* centages become 4*4 and 207 respectively. — Dr. A. 
Oriffiths: The determination, by the method of diffusive 
convection, of the coefficient of diffusion of a salt dis- 
solved in water. The diffusion of matter, like the 
diffusion of heat, produces convective currents, and 
there is a diffusive convection akin to thermal con- 
vection. In the apparatus described the convective 
flow is of the order of one millionth of a cubic centi- 
metre per second from the top of one set of diffusion 
tubes to the top of another set. The top of each set 
of diffusion tubes is enclosed in a glass vessel con- 
taining water, and one vessel is connected to the 
other by means of a long capillary tube. Each set of 
eight diffusion tubes is of length about 5 cm., and has 
a total area of cross-section of about 0 5 sq. cm. I he 
capillary tube is about 150 cm. long, and has a 
diameter of about i mm. ; and the linear flow of a 
coloured index, consisting of a feeble solution of 
uranine, is of the order of 10 cm. per day. The index 
is introduced by means’ of a special four- way glass tap. 
Dr. T, Barratt ; The magnitude of the thermal resist- 
ance introduced at the slightly conical junction of two 
solids and its variation w,ith the nature of the surfaces 
in contact. ,The abrupt, '^11 of temperature caused by 
the thermal resistance at the slightly conical junction 
of two solids has been examined, the method consisting 
in constructing a “double joint,” thus doubling also 
the thermal resistance effect. In wires of small 
diameter, the fall of temperature was found to be 
pei^iiceiit. This percentage fa^ . of temperature is 
practically the* same ,at all teniperatures of the en- 
closure mp to 100® C.), and is independent of the 
^ce^s ,<ji temperature of the end of the wire above 
the enclosure (at any rate, up to 10® C. or 
xa ^ C.). For wires of greater diameter (6 mm.) the 
i^istance is rather less than for smaller wires. 

ZMlogisal Society, October 26.— Prof. E. W. Mac- 
Bnde, vic^presldent, ip the chair^--^£. G, Bonlengcr : 
The feeding . of snakes In captivity. The results 
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showed that, with rare exceptions^ snakes that refused 
to feed on dead animals were not more likely to 
accept them if alive. — Dr. S. F. Harmer : Specimens of 
Cuvier’s whale (Ziphius cavirostris) from the Irish 
coast; The inclusion of Z, cavirostris in lists of the 
Cetacea of the British seas appears to rest on the 
evidence of a single skull obtained by Sir William 
Turner from ShetWd. By an arrangement made 
with the Board of Trade in 1912, the British Museum 
receives telegraphic reports of the stranding^ of Cetacea 
on the British coasts. Two of the specimens thus 
reported have proved to belong to this rare species, 
and their skeletons have been secured for the museum. 
— Dr. F. E. Beddard : Taenia struihionis, Parona, and 
allied forms. A probably new species of Davainea, 
parasitic in the ostrich (Struthio masaicus)^ was de- 
fined. — Prof. S. J. Hickson : Some Alcyonaria and a 
Stylaster from the west coast of North America. 
Three new species of Alcyonaria were described. 

LInnean Society, November 4. — Prof. E. B. Poulton, 
president, in the chair. — E. Hcron-Allcn and A. Earland : 
The Foraminifera of the west of Scotland, collected 
by Prof. W. A. Hcrdman, on board the s.y. Runa, 
1913. The authors directed attention to the rich- 
ness of the material, which on examination had yielded 
nearly 330 species and varieties, amon^ which two 
species .^nd several varieties are new to science. About 
thirty species are new to Britain, whilst many are 
recorded for the second time only. Several of the 
species recorded in the authors’ Clare Island mono- 
graph as new to science, or to Britain, are included 
in the latter category. The material consisted of 
shore-gatherings and comparatively shallow-water 
dredgings, containing few shells or stones, which 
accounts for the comparative absence of many adherent 
and deep-water forms which are normally found in 
these waters. 

Society of Public Analysts, November 3. — Mr, A. 
Chasten Chapman, president, in the chair.— W. H. 
Simmons : Formic acid as a reagent in essential oil 
analysis. Continuing his work on the determination 
of citronellol in geranium oils by formylation (“Year- 
Book of Pharmacy, 1913 ”), the author has examined 
fifty further samples of Bourbon geranium oil, includ- 
ing most of the more important brands, and finds them 
to contain 45 to 57 per cent, of citronellol, while 
another ten samples of African geranium oil gave only 
32 to 43 per cent., thus confirming the previous results. 
Experiments on the formylation of >i:various essential 
oils and their alcoholic constituents show that tur- 
pineo! is almost completely decomposed by the process ; 
geraniol and linalool are both converted into an appre- 
ciable quantity of ester ; santalol is only very partially 
decomposed, and citronellol, menthol, and the borneol 
in rosemary oil may be approximately estimated by the 
process.— H. L. Smith : The melting point of salicylic 
acid and a test for th6 presence of para-hydroxybenzoic 
acid. The melting point of carefully purified salicylic 
acid after drying over sulphuric acid is 158-5° C. The 
presence of small amounts of para-hydroxybenzoic acid 
appreciably lowers the melting point. The crystalline 
forms of the acids are different, and the presence of 
para-hydroxybenzoic acid may be detected by means 
of the microscope.— E. Hinks : The persistence of 
hydrogen peroxide in milk. Experimental results 
were given showing that unqualified statements as to 
the length of time during which hydrogen peroxide will 
persist in milk are of no value.^ ^ The length of time 
depends upon the age and condition of the milk. In 
a case in which peroxide was added to a perfectly 
fresh milk in the proportion of 0-2 per cent., it was 
still present in estimable proportion after the lapse 



332 - NATURE , .f r [November i8, 1915 


of eighteen months. It was found that within the 
range of from 15^ to 37^ C. the higher the tempera- 
ture the longer did the peroxide persist. 

Geological Society, November 3. — Dr. A. Smith Wood- 
ward, president, in the chair. — ^Dr. C. W. Andrews: 
Discovery and excavation of a very large specimen of 
Elephas antiquus near Chatham. The specimen was 
originally discovered about three years ago by a party 
of sappers who were digging a trench. The extraction 
of the bones was delayed until the past summer. 
A great part of the skeleton has now been collected. 
The skull, unfortunately, was in a very bad condition, 
but two complete upper and one lower second molars 
were obtained. One tu^, from 7 to 8 ft. long, was 
also found. The lower ends of both femora were 
destroyed in the original trench, but of the other limb- 
bones, nearly complete specimens from one or both 
sides have been obtained, as well as a sufficiently 
large series of bones of the feet to allow of their recon- 
struction. Many vertebrae were also collected. The 
animal, which was adult, must have been of very large 
size, having stood about 15 ft. at the highest part of 
the back, or more than ft. higher than the large 
African elephant mounted in the entrance hall of the 
Natural History Museum. The molar teeth show 
conclusively that the species represented is Elephas 
antiquus, and from the thickness of the enamel and 
some^other characters it may be inferred that the 
.animal was probably of a typo as early as, or earlier 
than, that found at Grays. It is the first British 
example of this species in which the skeleton has been 
found directly associated with the teeth. — G. C. Crick : 
Two Nautili from the Upper Cretaceous rocks of 
Zululand. 

Mathematical Society, November 11. — Sir Joseph 
Larmor, president, in the chair.— G. H. Hardy ; (i)The 
second theorem of consistency for summable series. 
(2) Weierstrass*s non-differentiable function. — F. B. 
Plddnck : The kinetic theory of the motion of ions in 
gases. — H. W. Turnbull : Some singularities of sur- 
faces and their differential geometry. — Dr. J, W. 
Campbell : Periodic solutions of the problem of three 
bodies, in three dimensions. — C. R. Dines : Functions 
of positive type and related topics in general analysis. 
— C. H. Yeaton : Surfaces characterised by certain 
special properties of their directrix congruences. 

Royal Astronomical Society, November 12.— Prof. R. A. 
Sampson, presiddht, in the chair. — E. W. Maunder : 
magnetic disturbances, 1904-13, and their association 
with sun-spots. The results showed that there is a 
strong tendency for disturbances to recur when the 
same meridifin returns to the centre of the sun’s disc, 
that is to say, after an interval of a synodic rotation 
of the sun. — Rev. A. L. Cortle : The efficiency of sun- 
spots in relation to terrestrial magnetic disturbances. 
It appears that magnetic disturbances are rela- 
'^tively more numerous when the sun-spot area 
is decreasing than when increasing. The “efficiency” 
of sun-spots in relation to magnetic disturbances de- 
pends on the position of the spots, increasing with 
their approach to the solar equator. — H. H. Turner : 
Proposal for comparison of the magnitude scales of 
the Astrographic Catalogue. Eighth note : the 
Cape magnitudes for —42®. — ^A. R. HInks; Some 
questions relating to the .shape of the earth, 
suggested by Mr. Harold Jeffreys’s paper, “Cer- 
tain hypotheses as to Jhe structure of the Earth and 
the Moon.” — A. S. Eddington : The dynamics of a 
stellar system, being a third paper on the subject, 
dealing with oblate and^ other distributions. — F. 
Henroteav :‘donvyction curreiits in high regions of the 
solar atmpsph^rc^ ' 
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Pbllosopnlcal Society, ^ October 25.— Prof. Newall» 
president, in the chair.— R,. Hargreaves ; Examples 
illustrating the uae of integral forms. — S. Ramanuian : 
A problem in the analytic theory of numbers. — C. E. 
Weatberbum : Vector integral equations and Gibbs’s 
dyadics.— W. A. D. Radge : A self-recording eFectro- 
meter for atmospheric electricity^ This instrument has 
been devised to record the changes in the vahie of the 
potential gradient. It consists essentially of a .siiflple 
form of quadrant-electrometer, in which the motion of 
the needle is recorded photo^aphically upon a Strip 
of bromide paper. The whole apparatus is compact 
and can be constructed at a small cost, A number of 
records showing the changes in the potential due to 
the steam from trains, and to the dust raised, from 
the roads by passing traffic are given. — ^J. Reilly : The 
resolution of asymmetric quinquevalent nitrogen, com- 
pounds. 

Manchester. 

Literary and Pbilosopblcal Society, October zg. — Prof. 
S. J. Hickson, president, in the chair. — C. L. Barnes ^ 
James Wolfenden, a Lancashire mathematician. In 
1807 calculated the first tide-table for the port of 
Liverpool. — W. C. Jenkins: Rainfall in Manchester 
during 1915* The amount of rainfall, measured at 
the Godlcc Observatory, for the period commencing 
November last to October 18, was 31-856 in. The 
average amount for the last sixty years for the twelve 
months November to October was 32-820 in. — G. Elliot 
Smith : The evidence afforded by the winged-disc in 
Mexico and Central America for ihd Egyptian origin 
of certain elements of the pre-Columbian civilisation.. 
The author had previously cited a very large series 
of curious customs and beliefs, built up into an artificial 
culture-complex, as a demonstration of the fact that 
the ancient civilisation of America was derived from 
the Old World. The proof is further corroborated by 
the study of various component elements. The dis- 
tinctly Egyptian, and wholly arbitrary, association of 
the sun’s disc with two serjpents and hawk’s wings 
is found represented on the lintel of the sanctuary in 
many ancient sun-temples in Mexico and Central 
America. — D. M. S. Watson and H. Day : Notes on 
some Palaeozoic fishes. The authors described the 
structure of the head and of some other special regions 
in the Rhipidistian Crossopterygians, Holoptydiius, 
Glyptopomus, Tristichopterus, Osteolepis, Gyrpptychius, 
and Rhizodopsis, arriving at a presumptive Rhipi- 
distian head. They then described the rpof pf the skull 
in the following Dipnoi : — Dipterus valentiennesi, D* 
platycephalus, D. macropterus , Scaumenacia; Pbanero- 
pleuron, Sagenodus, and Ceratodus. ‘These fish in 
their order of appearance in time give a petfecftly 
graded series, and obviously form an appro;lLtmate 
phyletic-line, agreeing with d|zat . deduced,- by L. 
Dollo from a study of the un^ired fine. .^vJitudy of 
the teeth supports the view that ibis 
one. The skull of D. valendennesi is com^rSa with 
that of a primitive Rhipidistian, and Shoym to* ap*^ 
with it bone for bone. It is also shown^that .bPtn of 
these can be perfectly homologised * ww a 

l^vember 2,— Prof. S. J. Hickson,' 
chair. — R.X. Taylor: Notes on hypocnlorous.add and 
chlorine. A solution of ah alkaline hypochloriW r^Mly 
changes ordinary precipitated oxide, of silver into black 
peroxide, closely approximating' In composition that 
represented by the formula Ag^Oi, j Comparlisoh was 
made between the bleaching activities^ of hypoc^fous 
acid atid chlorine, conclusion aftived at Mug 'that, 
contrary to the gw^ropinion, the. latter is confi(^f- 
ably the mqre. active' of th& two. The rehliairicaWe 
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effect of a very dilute solution of chlorine on litmus 
was shown. The litmus is at once turnfff a bright 
red colour, which rapidly changes back to purple, and 
then slowly hleaches.. llie author concludes that the 
usual explanation of the bleaching action of chlorine 
’ (in the case of litmus, at any rate) is not correct, but 
that the chlorine acts by directly chlorinating the 
colouring matter. Reference was made to the> 
recent use of .hypochlorous acid as the ideal 
antiseptic." Pt^f. Lorrain Smith uses either' 
a powder ("Eupad"), made by intimately mixing 
bleaching powder and .boric acid, or a solution 
("Eusol"), obtained by treating the powder with 
water. Both these mixtures will contain a considerable 
amount of hypochlorous acid, but also, inevitably, a cer. 
tain amount of free chlorine. Dr. A. Carrell and Mr. H. 
Dakin recommend the use of bleaching powder mixed 
with boric acid and carbonate of lime ; tne last-named 
would have the effect of getting«rid of most, if not all, 
of the free chlorine referred to above. 

Paris. 

- Academy of Sciences, November 8.—M. Ed. Perrier 
in the chair.— G. Bigourdan : The astronomical works 
of Peiresc. Details of work between 1635 and 1637. — 
A. Blondel and F. Carbenay : Oscillating systems with 
discontinuous damping. Application to galvanometers. 
— M. de Sdgnler : The transitive constituents of certain 
groups with bilinear or quadratic invariant in a Galois 
field. — M. d*Ocagne: The rectification and the quad- 
rature of epi- and hypo-cycloids. — Nicolas Krylofl : A 
method iof M^Boussinesq. — A. Gulllet : Harmonic 
string siren. The measurement of Young’s modulus. 
— L. TKhugaeff and W. Lebedinski : Two series of com- 
plex compounds derived from bivalent platinum and 
corresponding to the index of co-ordination 6.— Emile 
Hsug ; The tectonic of the Brignoles region. — ^A. 
(jiillllermond : The origin of the anthocyanic pigments. 
—A. Marie and Ldon MacAuillle ; General morpho- 
logical characters of the insane. A statistical study 
of 100 cases shows that the insane present a morpho- 
logy very different from the normal. The average 
height is low, but the limbs, especially the lower limbs, 
show a ^sproportional growth. — M. Bonnefor ; The 

^ physiological trembling of the iris. — R. Ledoux-Lebord 
and M. Daiivllllerj A new certain radioscopic method 
for detecting foreign bodies during surgical operations. 

-A. Ch. Hollande ; Vital coloration by " soluble car- 
mine" in insects. 

New South Wales. ' 

Lbmeaii Society^ September 29. — Mr. A. G. Hamilton, 
president, in the chair.— H. J. Carter : The Australian 
Strongy Hinas, and other Tenebrionidae, with descrip- 
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genera have been recognised hitherto. Two 
addiuonat genera and six species are described as 
well as five species referable to other groups 
of the Tenebrionidae.— A. M. Lea ; Descriptions of new 
sp^i^ of Austr Allen Coleoptera. Part xi. One genus 
and 'mrty species , are described as new.— W. N. 
Benieti : The geology and petrology of the great Ser- 
penftn^Belt of New. South Wales. Part v*; The geo- 
logy of the Tamworth district. This papS* continues 
the mapping of' tike Serpentine-Belt into the district 
made classic by the work of Prof.. David and Mr. Pitt- 
wUefly. occupied with the stratigraphy of 
w ImbniAn rockisw t Anout aghty^^square miles havei 
in eome detail*.^ The lower, middle, and' 
nppAr.iS^ons o£ the DAvonkAi tOIkks are represented,' 
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but the base and the upper limit of the series ere not 
visible in the ^ea studied. The interest centres in ^e 
middle Devonian beds. Three horizons of fossiliferous 
limestone have been recognised, and the known fauna 
has been greatly enlarged. In particular, the forms 
Pentamerus and Tryplasma, usually of Silurian age, 
have been found in tb^se rocks. A oefinite horizon for 
maximum development of igneous material has been 
determined in the middle and upper Devonian series, 
and the origin of the peculiar intrusive tuffs is ds* 
cussed. The effects of contact-metamorphism, pro- 
duced by the Moonbi-granite on the basic igneous, 
resemble those seen at Dartmoor, and in the Harz 
mountains. 

BOOKS RECEIVED. 

The Student’s System. By V. Russell. Pp. 113. 
(London : J. M. Dent and Sons, Ltd.) is. 6d. net. 

* Science and War. By Sir W. Osier. Pp, 39. (Ox- 
. ford : At the Clarendon Press.) is. 6d. net. 

Radium, X-Rays, and the Living Cell, with Physical 
Introduction. By H. A. Colwell and Dr. S. Russ. 
Pp. x+324. (London: G. Bell and Sons, Ltd.) 
I2S. 6d. net. 

Energy Transformations during Horizontal Walk- 
ing. By F. G. Benedict and H. Murschhauser. Pp. 
100. (Washington : Carnegie Institution.) 

Conductivities and Viscosities in Pure and in Mixed 
Solvents. Radiometric Measurements of the Ioniza- 
tion Constants of Indicators. By H. C. Jones and 
others. Pp. vii+175. (Washington: Carnegie Insti- 
tution.) 

A Comparison of Methods for determining the 
Respiratory Exchange of Man. By T. M. Carpenter, 
Pp. 265. (Washington : Carnegie Institution.) 

The Establishment of Varieties in Coleus by the 
Selection of Souratic Variations. By A. B. Stout. 
Pp. 80+ plates 4. (Washington: Carnegie Institu- 
tion.) 

The Mosquitoes of North and Central America and 
the West Indies. By L. O. Howard, H. G. Dyar, 
and F. Knab. Vol. Hi. : Systematic Description (in 
two parts). Part i, Pp. vi-|-523, (Washington : 
Carnegie Institution.) 

Contributions to Embryology. Vol. Hi. Nos. 7, 8, 
9. Pp. 90 4* plates. (Washington Carnegie Institu- 
tion.) 

A Laboratory Manual for Work in General Science. 
By O. W. Caldwell, W. L. Eikenberry, and C. J. 
Pieper. Pp. xi + 134. (Boston and London : Ginn 
and Co.) 25. 6d. 

Laboratory Manual of Horticulture, with Illustra- 
tions of Methods, « Equipment, and Apparatus. By 
Prof. G. W. Hood. Pp. vi+234. (Boston and Lon- 
don : Ginn and Co.) 4s. 6d, 

Laboratory Manual, Arranged to Accompany "A 
Course in General Chemistry." By ProL W. McPher- 
son and Prof. W. E. Henderson. Pp. v-f 141. (Bos- 
ton and London : Ginn and Co.) 35. 

A Course in Invertebrate Zoology. By Prof. H. S.. 
Pratt. Revised edition. Pp. xii+228. (Boston and 
London : Ginn and Co.) 6s, 

An Introduction to the Study of Prehistoric ^t. 
By E. A. Parkyn. Pp. xvHi ,-1:349. (London : Long- 
mans and Co.) 10s, 6d, net. 

The Theory of Machines. By R, F. McKay. Pp. 
viii+440. (London : E. Arnold.) 15s. net. 



334 


NATURE 


[November i8 , 1915 


Handbook of Technical Instruction for Wireless 
Telegraphists. By J. C. Hawkhead. Second edition, 
revised and enlarged by H. M. Dowsett. Pp. xvi-f 
310. (London : The Wireless Press, Ltd.) 3s. 6 d, 
net. 

North America during the Eighteenth Century. By | 
T. Crockett and B. C. Wallis. Pp. viii + ii6. (Cam- 
bridge : At the University Press.) 35. net. 

The Northern Bantu. By Rev. J. Roscoe. Pp. 
XU + 305. (Cambridge : At the University Press.) 
125 . 6d. net. 

The Transactions and Proceedings of the Geological 
Society of South Africa. Index to the first thirteen 
volumes, 1897-1910. Compiled by A. Reynell. Pp. 
196. (Johannesburg : Geological Society of South 
Africa ; London : W. Wesley and Son.) 

The Flora of the Nilgiri and Pulney Hill Tops. By 
Prof. P. F. Fyson. 2 vols. Vol. i. Pp. xxvi + 475. 
Vol. ii. (illustrations). Pp. 286. (Madras : Superin- 
tendent Government Press : London : Th.nckcr and 
Co.) Price, 2 vols.,. 15 rupees, or 155. 

National Health Insurance. First Annual Report 
of the -Medical Research Committee, 1914-1915. Pp. 
53. (London.) 

An Introduction to the Study of Variable Stars. By 
Dr. G. E. Furness. Pp. xx4-327. (Boston and New 
York : Houghton, MifBin and Co.) 1.75 doll.ars net. 

Theorv of Measurements. By Prof. J. S. Stephens. 
Pp. vii + 8i. (London : Constable and Co., Ltd.) 65. 

net. 

Solvents, Oils, Gums, Waxes, and Allied Substances. 
By F. S. Hyde. Pp. vi+176. (London: Constable 
and Co., Ltd.) 85. 6d. net. 

Electric Arc Phenomena. By E. Rasch. Trans- 
lated by K. Tornberg. Pp. xvi-f 194. (London : Con- 
stable and Co., Ltd.) 85. 6 d, net. 

Canada. Department of Mines. Geological Survey. 
Memoir 67 : The Yukon-Alaska International Boundary 
between Porcupine and Yukon Rivers. By D. D. 
Cairnes. Pp. iii f 161. Memoir 70 : Family Hunting 
Territories and Social Life of Various Algarkian Bands 
of the Ottawa Valley. By F. G. Speck. Pp. 30. 
Memoir 71 : Myths and Folk-lore of the Timisknming 
Algonquin and Timagami Ojibwa. By F. G. Speck. 
Pp. iii + 87, Memoir 78: Wabani Iron Ore of New- 
foundland. By A. O. Hayes. Pp. iv f 100 + plates. 
(Ottawa : Government Printing Bureau.) 


dlARY OP SOCIETIES. 

THVnSDAY, NovKMnicR iB 

Roval Society, at 4.30.-00 ihe Theory of the Capillary Tube: Lord 
Rayleigh.— On the Kffect of Ihe Form of the Transverse Section on the 
Resistance to the Motion of an Elongated Rodv Parallel to its Length 
through a Fluid whose Viscosity is not Negligible: Prof. C. H. 
T.ees.->(i) On a Method of Estimating Pistances at Sea in Fog or Thick 
Weather; (a) On a Method of Avoiding Collision at Sea : Prof. J. Joly.— 
The Flow of Electricity through Dielectrics : S. W. Richardsnn.>>-On the 
Kinetic Theory of Gaseous Viscosity and Thermal Conduction, and the 
Law of Distribution of Molecular Velocities in the Disturl^ed State : 
S. Chapman. 

Royal Grographical Society, at 5.— Distribution of Nationalities of 
Hungary ; B. C. Wallis. 

Linnban Society, at 5,— Hollow-shafted Feathers : W. M. Webb.— Photo- 
graphic Studies of Welsh Vegetation : Dr. K. J. Salisbury. 

Institution op Electrical Engineers, at 8.— Inaugural Address by 
the President, C. P. Sparks. 

YRtDAYx Novembtcr 19. 

Institution or Mechanical Encinerrs, at 8.— The Chemical and 
Mechanical Relations of lim. Molybdenum, and Carbon : Prof. T. O. 
Arnold and Prof A. A. Read.— The Cause and Bflfect of '* Ghost Lines ” 
in Large Steel Purgings : Prof. J. O. Arnold. 

November 23. 

SOLOCICAL SociETVVja 5 * 30 -Ki) A List of the Snakes of East Africa; 
A List of the Snms of North-East Africa ; (3) Descriptions of a 

NO. 2403, VOL. 96] 


New Amphkbaena and a New Snake Discovered by Dr. H. G. F. 
Spurrell in^uuthern Colombia: G. A» Boulenter.— On some Land 
Planarians Collected in West Au^ralla and Tasmania : Prof. A. Dendy. 
—The Morphology of the Cyprinodont Fishes of the Subfkmiiy 
Phallostethinae : C. Tate Regan. 

Illuminating Engineering Society, at 8.— Discussion on the First 
Report of the Departmental Committee on Lighting in Factories and 
Workshops, opened by Leon Gaater. 

WEDNESDAY, November 24. 

Royal Socirtv or Arts, at 4.30.— Constantinople Ancient and Modern: 
Sir Edwin Pears. 

THURSDAY, Novemobr 25. 

Royal Society, at 4.30. — Prohablt Pa^efs: The Measurement of the 
Rate of Heat Loss at Body Temperature by Convection, Radiation and 
Evaporation: M. Flack, O. W. Griffith and L. Hill.— The Rate of 
Ab«>orption of Various Phenolic Solutions by Seeds of Hordeum Vulgate 
and the Factors Governing the Kate of Diffusion of Aqueous Solutions 
across the Semi-permeable Membrane.s: Prof. A. J. Brown and F. 
'I'inker.— The Controlling Influence of Carbonic Dioxide. 111 . The 
Retarding Effect uf Carton Dioxide on Respiration : F. Kidd. — The 
Growth of the Body in Man ; 7 'he Relationship between the Body 
Weight and the Body length (Stem Length): £. W. A. Walker. 

Institution op Electrical Engineers, at 8.— Some Difficulties of 
Design of High-speed Generators : Prof. A. B. Field. 


CONTENTS. PAGE 

Science for All . . 307 

Origin of the Indian Caste System. By Lieut.-Col. 

L. A. Waddell 309 

Philosophy of Science. By £. H. Strange .... 310 

Dirichlet Series. By G. B. M 312 

Our Bookshelf 312 

Letters to the Editor: — 

Modern Universities in China. — Prof. C. A. Middle- 

ton Smith 313 

The Aurora Borealis of November 5. ^Illustrated ), — 

Scriven Bolton 314 

Science in National Affairs. —^Dr. E. H. Tripp ; 

G. N. P 315 

Chemistry at the British Association.— F, S. ; The 

Writer of the Article 31$ 

The Etymology of “ Chincough.** — “ A Dutchman ” 316 
Prehistoric Flint Mining. (Itluat rated.) By A. S. W. 316 
The Universities and the War. By A. B. Crawley 317 

Notes 3x9 

Our Astronomical Column;— 

Parallaxes of 70 Ophiuchi and 6 Cygni 323 

The Solar Eclipse of 1916, December 24 323 

The Radial Velocities of Five Hundred Stars . , . 323 

The Colour Index of S Cephei 323 

Marine Biological Research, ByJ. J 3^3 

James Geikie’s Researches in Glacial Geology . . 324 

Zoology at the British Association. By Dr. J. H. 

Ashworth 324 

Education at the British Association 

University and Educational Intelligence 329 

Societies and Academies 330 

Books Received ^ 333 

Diary of Societies . . . • • . . . . 334 


Editorial and Publishing Offices: 
MACMILLAN & CO., Ltd., 

ST. MARTIN’S STREET, LONDON, W.ft 

Advertisemlints and business letters to he addressed the 
PuhUshers 

Editorial Communications to the Editor* 
Telegraphic Address: Phusis, London. 

Telephone Number: Gbrrard 883a 




THURSDAY, NOVEMBER si 

SCIENCE AND THE Pmjj^C. 

I N his ** Ode on the Coronation of Ring* Edward 
the Seventh,** William Watspn wrote of Eng- 
land these notable lines : — 

For now the day is unto them that know. 

And not henceforth she stumbles on the prize ; 
And yonder march the nations full of eyes. 
Already is doom a-spinning. . . . 

To some of us who were painfully aware of the 
apathy of British statesmen and of the British 
public towards the claims of science for truer re- 
cognition, these words, when they were uttered 
thirteen years ago, came as the words of a seer. 
The fallacy of misplaced optimism, that England 
f would somehow “muddle through,” was then 
rampant; England had always stumbled on the 
prize of success ; chance might be trusted that she 
would stumble on it again. Ignore the men who 
know ; distrust the expert ; let us go on with our 
muddling ; let us play golf and shoot our 
pheasants, and let other nations scheme, and 
• sweat, and cultivate science ! It seemed at one 
time as though some attempt was being made to 
remedy this national apathy. The creation by 
Parliament, half a century back, of a Science and 
Art -Department, suggested at least an ameliora- 
tion of the old bad state of things; and efforts 
were made — hopeful efforts, and not unsuccessful 
in a way — ^to foster the teaching of science in the 
older universities and build up newer institutions 
on a basis of its full recognition. These efforts, 
j^^Hiough they have by no means failed, have not, 
however, brought about public recognition to a 
degree commensurate with the national need, or 
comparable with the recognition accorded to 
science in Continental nations, including the 
central European empires with which we are now 
in armed conflict. ; ,, 

It is unfortunately only too well known to scien- 
tific men that for more than a generation past the 
trend <rf public opinion, at least as represented by 
politicians, statesmen^ departmental officials, muni- 
cipal ai^thoritie^ and including even th| heads of 
many gi'eat industrial and commercial undertak- 
mgs, has been to ignore the position of science in 
the fabric of civilisation, and to treat the develop- 
ment of Science, as though it were a matter of little 
moment to the natibhal Welfare. It has required 
nothing; i*ort of the most terrible war of all time to 
•iwakea ftifi nation to its slackq^ss in mtoy things, 
ndecd, the nation has as yet not begun either 
realise how dearly it is paying for its negleqrof 
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* sciencCyOr to reconstruct on a scien^^^<^ basis its 
l^Uticj^ts statesmanship, its commerce, its edu- 
^ cation, % civil and industrial administration. Dis- 
trust of the expert, of the man who has made it 
his business to know, is still the fashionable, if 
.not the prevalent attitude towards men of science* 
The public which purchases every morning and 
evening the halfpenny journals, and swallows the 
pabulum which they provide, is the same public 
which elects our Parliamentary representatives 
and rules most of our national institutions. Occa- 
sionally the daily papers deign to insert a para- 
graph of what they think to be scientific news. 
If the public prefers its sensational tit-bit .of 
scicncc-gossip, culled from the pamphlet of some 
pseudo-scientiiic charlatan and served up hot by an 
anonymous paragraphist, to more sober and -in- 
forming articles written by men whose authority 
is indisputable, the public has itself to thank. 
Editors and sub-editors do not know enough 
science to suppress the twaddle; and, conse- 
quently, blunders which would be thought amaz- 
ing if perpetrated in a like fashion in the domains 
of literature or art or history, are put into 
gratuitous and harmful circulation. 

In political circles the same indifference to 
science prevails. Apart from the handful of .uni- 
versity members, which includes Sir Joseph Larmor 
and Sir Philip Magnus as the sole repre- 
sentatives of the most neglected branch of 
human activities, there is not one scientific 
man in the roll of the House of Commons. In 
the House of Lords science is indeed represented 
by two hereditary peers. Lord Rayleigh and Lord 
Berkeley; but there have been no scientific men 
called to the peerage since the deaths of Lord 
Kelvin, Lord Lister, and Lord Avebury. The 
esteem in which science is held may be measured, 
by the suggestion in Lord Dun raven’s scheme for 
the reform of the House of Lords, that in the 
future it should consist of 400 members, whereof 
two should represent art, literature, and science I 
When this amazing proposition was put forward 
not one voice cried out in protest against this 
insult to science ; it was a much more important 
question whether the bishops shall continue to be 
peers. In less august circles the same astonishing 
contempt for the claims of science is apparent. 
Shortly before the death of King Edward VIL the 
Lord Mayor of London gave a luncheon to oiir 
present monarch, then Prince of Wales, and to 
the Elder Brethren of Trinity House:. Dis- 
tinguished members of the Services, as well as 
Parliamentarians, were of course invited, and 
there were lawyers, artists, play-actors, aqd stock- 

o 
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brokers; but not one engineer, chemist, or man 
of science : at least the newspapers reported none 
as present. His Royal Highness did not notice 
the omission; it was an utterly trivial incident, 
of course. Straws show which way the wind 
blows. 

Not one of the headmasters of the great public 
schools is a man of science, and very few of the 
heads of houses in the old universities ; though the 
recent selection of a zoologist and a botanist to 
such posts of dignity at Cambridge may be a 
timely concession. If the headmasters and heads 
of houses are by training and tradition out of 
sympathy with science, is it astonishing that 
under-masters and schoolboys, as well as under- 
graduates, grow up ignorant of scientific method, 
and despise that of which they are ignorant? 
Worst of all, in those departments of our schools 
where science is admitted, it is treated as an 
inferior study. No doubt our public school system 
turns out many admirable cricketers and a few 
scholars; but of the living men who have made 
their mark in science, how few can thank the 
public schools for that achievement? At every 
general election the public — ^to judge from the 
Press — is keenly anxious to know how many 
of the members of the House were reared at^ 
Harrow, and how many at Eton. But no one cares 
how many Fellows of the Royal Society, or mem- 
bers of ^e Institution of Civil Engineers, or 
Fellows of the Institute of Chemistry are from 
Harrow or Eton. 

We now suddenly discover in the cataclysm of 
a terrible war, not only that science has been at 
a discount in the organisation of the army, but 
that our industrial and commercial life is dis- 
organised and crippled by the same elementary 
disregard.^ Nearly half a century ago Disraeli 
waffied us that the commercial prosperity of a 
nation might be measured by the prosperity of 
its chemical manufactures. He was laughed at 
as though his dictum had been a joke. But it 
ceases to be a matter for joking when the neglect 
of science leads to the disappearance of whole 
branches of those trades that arc concerned with 
the technical applications of chemistry or physics 
or metallurgy. The loss of the dye-stuff industry ; 
the d^ay of several branches of the glass indus- 
try;^ the ever-increasing pressure in the metal 
industries, in the varnish industry, in the watch 
and clock industry, in innumerable branches of 
tjie engineering industries, are serious indications. 
They are symptoms that something has been 
rotten in the administration of the State. But 
they have not occurred without serious warn- 
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ing. Sir . Norman Lockyer’s weighty British 
Association address. Professor Perry's trenchant 
“Neglect of Science,” Lord Haldane’s earnest 
pleas for the improvement of education in the in- 
terests of national efficiency, all pointed the same 
moral: t/ you neglect science, you ’d 4 so at your 
peril. But these warnings fell largely on deaf ears. 
The assistance given by Government to the promo- 
tion of science has been largely a shaip supple- 
mented by a few doles. Government has given, it 
is true, a large sum for the establishment of the 
National Physical Laboratory. But the German 
Government gives three times as much, and the 
United States Government four times as much, 
for their corresponding national institutions. 

In its wisdom, the Government — ^not the present 
one — has merged the Science and Art Department 
in a Board of Education, a Board which never 
meets, under successive Ministers of Education, 
who, however able they may have been, have not 
in any case been men of eminence" in science. 
In the Army there is unconcealed contempt for 
and hostility to the opinion of any civilian expert ; 
he is lower than any mere gunner. Even the 
military engineer is set down as a mere sapper. 
In the Navy things are not quite so bad, though 
it required years of agitation to secure even a 
partial recognition for the naval engineer. Had 
science been despised in the Navy as it is in the 
Army, where would Britain have been to-day? In 
political and financial circles the contempt is com- 
plete ; science neither |foes out vote-catching, nor 
panders to Stock Exchange operations. It is 
therefore of no importance. Always, and ever, 
and again, science is despised and ignored. 

If the public, the nation, and its appointed 
rulers display such blindness, is it wonderful that 
national interests, civil as well as military, in- 
dustrial as well as agricultural, . sujKer grievously 
when forced to compete with nations s^ulous^ 
trained in the cultivation science? 

And yonder march the nations full of eyeSk 
Already is doom a-spinning, . /V 

TWO MORE BANTU BQ^KS.; ; 

(x) A Concise Kaffir-English I>ijl^pniiry^^ 
McLaren. Pp. xv + 194. ^ (hondon 
mans. Green and Co., 191^.) Price 35^., 

(2) A Manual of the Chikaranga Language. ' By 
C. S. Louw. Pp. x+397. (Bulavrayo l Phil- 
pott and- Collins, xgt^.} Vrke 12s. 

(i)TT is curious that so many 

X persons have issued, in the oL^e 

last eighty years, onensided dictmuaries 'ojf 
(Xosa) dialect Of the great Zulu langpslgej; 
that no one that I know of has piibitshe^jA 
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English-Kaiir, dictionary. Such works as those 
under review are, * of course, valuable^ but they 
would be. twice, as useful if, in addition to Kafir- 
English, an English-Kaiir section was p added. . 
English-speaking j^ople ia .South Africa will not 
find the work now under review of as much nise 
or. importanc,<g|s philologists, because it will need 
endless . searcmng to find therein the equivalent 
of some English word which they wish to translate 
into Kafir. 

Mr. McLaren, in Compiling the work under re- 
view, acknowledges his great indebtedness to the 
previously published monumental dictionary by 
Dr, Kropf, and to the great Zulu Dictionary of 
Bryant. L^nfortiihately, like most writers on the 
Kafir dialects, he adopts the South African ortho- 
graphy, which iS' devised without any regard to 
^the existence of other languages in the world re- 
quiring to be hpell phonetically, and which ignored 
most of the suggestions made by Lepsius in his 
standard alphabet. To express the three or the 
four clicks used in the South African Bantu the 
letters c, q, and x are borrowed, oblivious of the 
fact that all are required and have long since been 
used in other phonetic systems to express the 
* English ch, the Arabic and the Greek x^ The 
Arabic guttural Q is of such common occurrence 
all over the world in languages too numerous to | 
catalogue, that the symbol q is required for its ' 
expression, and is made use of more logically 
since this Semitic letter, borrowed by the Greeks 
and tl^ Romans, had in^j^hoenician almost cer- 
tainly '*he sound of the Arabic jj. In my own 
work on phonetic spelling, and in my study of 
the Bantu languages, which is gradually being 
#^printed by the Oxford University Press, I have 
been obliged to devise special type to indicate 
the clicks, because the symbols offered by 
Lepsius were too confusing to the eye when 
written or printed. ^ 

The term “iCafir?' is, of course, exasperating 
to the logical mipti^?t^;it is nothing more than 
the Arab te/m unbeliever,” but it seems to have 
become permanemiy established in South Africa, 
and cannot be set .. aside — ^though why linguists 
like Mr. McLaren should wish - to spell it with 
two f’s inst^d qf ohe is i^hat I caXl'pot understand. 
There is ijo genef^lvtlfW other than Kafir to in- 
clude ’ 3 ^e cl6i^iyV^lli€d western dialects of the 
Zulu'specicfSr-rXpsa^v^embu, Pondo, Pondomisi, 
Xestbe. .Tibe dtlUf .^^Q-marked dicdects on the 
cast north a)reJ::Zultt r, and Swazi. , The 

“Aflgopi:”. of‘ G^zaland'(]reacbm^.aU^ to Nyasa"- 
land) is perhaps a lodirth subspecies. To those ^ 
who cannot afford itiie big,”" heavy,, and expensive 
(but mosi^yaluabte); Kafir-English Dictionary of 
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Dr. Kropf, the work under review will be. useful, 
as it is light, compact, clearly printed, and priced 
Vat only 35. 6d. 

; (2) Chikaranga, is, as Mr. C. S. Louw informs us 
in his preface, th^ Is/nguage spoken by the natives 
of Mashunaland in southern Rhodesia. It is a lan- 
guage divided into several well-marked dialects, 
and the general name of these is more correctly 
spelt (as it is pronounced) Karafia. The 
Karana language is the southernmost member of 
that far-spread Nyanja group, which extends over 
the Shire basin half-way up Lake Nyasa, and 
includes most of the tongues of the lower Zambezi 
and of the Zambezi valley as far west as the 
vicinity of the Victoria Falls. The book under 
review is quite the best manual as yet published 
on this important speech. . It consists of a gram- 
mar, exercises, and a copious vocabulary,' virtually 
a dictionary, English-Karafla and Karafia-English. 

I It is published by Philpott and Collins, Bulawayo, 
I and it is a pity that no indication is given of any 
London agency, for the work is sure to be in re- 
quest in that ever-widening circle of Bantu stu- 
I dents, not only for its philological interest, but 
because a knowledge of Karafia is of really great 
importance to those who are proposing to setjtlq 
and work in southern Rhodesia and adjoining 
portions of Portuguese south-east Africa. 

H. H. Johnston*. 

FINITE DIFFERENCES FOR ACTUARIES. 
Elements of Finite Differences^ also Solutions to 
Questions set for Part I. of the Examinations 
of the Institute of Actuaries. Second edition. 
By J. Burn and E. H. 6rown. Pp. iii + 289. 
(London : C. and E. Layton, 19x3*) Price 
I or. 6d. net. 

first edition, of this work, which is in- 
X tended for students preparing fox the first 
examination of the Institute of Actuaries, Ap- 
peared in 1902. The present edition only differs 
from its predecessor in the addition to part i. of 
an alternative demonstration of Lubbock’s formula 
for approximate* summation, and of three chapters 
dealing with Stirling’s Itnerpolatloq Formula, 
Interpolation for functions of two variables, and 
Interpolation of inverse functions. 

The first two chapters give a clear and straight- 
forward exposition of the elementary processea 
and formulae. In the chapter on Interpolation^, 
the usual Finite Difference methods and that of 
Legrange are given. In the case of a function 
which is given for n non-equidistant values of 
the variable, it is suggested that a possible method 
qf procedure is to assume 

U,«A + B.r-|-Ca;*4r . . . +D^**“*. 
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This leads to very heavy work which could have 
been avoided by taking 

Ux==A + B(,r-/i)4-C(.v-//)(A- "-^)+ . . . 


where a, b, .. . are the values of x for which 
the function is given. This is actually given in 
a later chapter, but its use in this connection is 
not mentioned. The section on Two-Variable 
Interpolation seems out of place, in view of the 
introduction of a chapter dealing entirely with 
this branch of the subject. The short chapter on 
Central Differences, which is practically a repro- 
duction of the obsolete, cumbersome, and im- 
perfect demonstration given in the Institute of 
Actuaries’ Text-book, part ii., might well have 
been dropped, as the work is redone by a better 
method in the chapter on Stirling’s Formula. As 
is shown in the latter chapter, the formulae follow 
at onqe from assumptions of the form 

Ux*=A-f-Rr+C»'(.r-- I )+ I)(.r 4 - i)^ . . 

The authors, however, make their demonstrations 
unduly long by obtaining Uq, ... by 

detailed expression of Uq, Ui, U-i, ... in terms 
of A, B, . . . If U* had been written in the form 


. . . 

2 : 3 ! 

the difference of U* for all values of x could have 
been written down without the tedious arithmetic 
which is employed. Two pages are devoted to 
the C.D. expansions of in w^hich the leading 
terms are Uj and respectively. All this is 
quite unnecessary, as the formulae can be deduced 
from those already obtained by writing 


It is to be regretted that the opportunity was 
not taken to revise the chapter on Summation. 
The function is frequently written before the 
operator, and we have such surprising state- 
ments as 




. TT TT I . R(n 

• "1* + ji - 1 Uo I * 


- 


and the operators are spoken of as the coefficients 
pi Uft. The introduction of the alternative so- 
called demonstration for Lubbock’s formula is un- 
fortunate, as the symbolical method employed is 
quite un.sound, and may be mistaken by students 
for a proof. The chapter on Interpolation of In- 
verse Functions, consisting mainly of two examples, 
is unnecessary, and the examples might have been 
incorporated with those on Legrange’s formula. 

Three-quarters of the book (parts ii. to iv.) are 
taken up with solutions of questions set ib the 
first examination of the Institute of Actuaries be- 
tween the years 1887 1902. The questions 

include Perma^tions and Combinations, Binomial 
Theorem, Prolbabilities, and Elementary Finite 
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Differences. The solutions are instructive, but 
those on Finite Differendes, follow too closely the 
methods of algebra text-books instead of the 
neater methods of Finite Differences. The in- 
correct solution to problem 212 given in the first 
edition, is repeated, and the solution to problem 

in terms of differences' of Uo» should have been 
incorporated in the chapter on Summation. It 
would have been more useful to the students for 
whom the book is intended if solutions of ques- 
tions from recent examination papers of the 
Institute of Actuaries had been given, as the 
.syllabus now includes the elements of Differential 
and Integral Calculus. 


PRACTICAL AND APPLIED CHEMISTRY. , 

(1) Practical Physical Chemistry, By Dr. A. 
Findlay. 'I'hird edition. Pp. xvi-f-327. (Lon- 
don: Longmans, Green and Co., 1914.) Price 
4^. 6d. net. 

(2) Practical Physical Chemistry, By J. B. Firth. 
Pp. xii + 178. (London: Methuen and Co., 
Ltd., 1915.) Price 2 s, 6d, 

(3) Volumetric Analysis. By A. J, Berry. Pp. 
137. (Cambridge : At the University Press, 
1915.) Price 6s. 6d. net. 

(4) A First Course in Practical Chemistry for 
Rural Secondary Schools, By W. Aldridge. 
Pp. xii+ 122. (London : G. Bell and Sons, Ltd., 
1915.) Price IS. 6d. 

(5) Dyestuffs and Coal^'ar Products: their jOhem- 
istry, Manufacture, and Application, "By T. 
Beacall, Dr. F. Challenger, Dr. G. Martin, and 
Dr. H. J. S. Sand. Pp. vii + 156. (London: 
Crosby Lockwood and Son, 1915.) Price 
75. 6d. net. 

(i) and (2) third edition of Prof. Find- 

1 lay’s “ Practical Physical Chem- 
istry” contains a description of several new 
experimental methods, especially in connection 
with the determination of vapour-densities, 
surface-tension by the drop ‘method, molecular- 
weights, solubility and hydrolysis of salts by^ con- 
ductivity-measurements, and the measurement of 
decomposition and of ionic-discharge potentials. 
The new edition retains all the merits which have 
long been recognised in its preckcessors. 

Mr. Firth’s book is of a similar 'type to Prof. 
Findlay’s, aiid seems to indicate that a standard 
course of physical chcinistiy has how been de- 
veloped, and is being followed with very little 
modification in a number of different centres. The 
coincidence in this ca^ extends not ^erely to 
identical illustrations Of standard, appai^aj^s, but 
even to the ibclttsion in each volume of a .^ture 
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of a tabloid-press. The general character of the 
course is now too well known to call for detailed 
description. 

In the opinion of the writer, the time is ripe for 
a revision of the optical experiments described in 
books of this type. The Continental form of the 
Pulfrich refrattometer suffers from a seriously- 
defective form of water-jacketing, and might with 
advantage be> replaced (in the text-book as well 
as in the laboratory),. by the newer English in- 
strument, which has'fcleen improved greatly in this 
respect. Similar statements may be made in refer- 
ence to polarimetric apparatus, in which the 
English makers now enjoy a marked superiority, 
which might well find acknowledgment in books | 
such as those now under review. The time is also 
ripe for recognising the great technical import- 
.^ance of the newer sources of monochromatic light, 
and the advantages they possess over those 
formerly in use. The introduction of lithium into 
the sodium flame and of a globule of mercury into 
a warmed hydrogen vacuum-tube provide, for use 
with a refractometer, a series of four lines which 
is much superior to the traditional series CDFG, 
which has come down to us from the period when 
. sunlight was still the chief illuminant for optical 
experiments; the fact that the instrument will 
need to be calibrated for these four wave-lengths 
(c.g., with a crystal of quartz) is a real advantage 
from the point of view of the training of the 
student. For polarimetric work the enclosed 
mercury arc, which has now almost displaced the 
sodium flame,' both in technical and in scientific 
laboratories, is ripe for description in the text- 
books;. and it ought to be followed very soon by 
a description of Dr. Sand’s enclosed cadmium 
j^^arc, the brilliant invention of an English worker, 
which promises to revolutionise all those branches 
of optics which depend on the utilisation of power- 
ful sources of monochromatic light. It is curious 
that both authors should be content with jacketed 
polarimeter tubes ,in -which only about three- 
quarters of the liquid is under the direct control 
of the circulating water. 

(3) Mr. Berry^s “ Volumetric Analysis *’ repre- 
sents a distinct advance upon most of the smaller 
books on the subject, though its advantages are 
largely neutralised by the very high price which 
is charged for a volume of less than 140 pages. 
The method of treatment is more scholarly than 
Is usual in a small text-I:^ok, and the inclusion 
of a chapter on the “Theory of Indicators,” based 
on Mr. Tizard’s weU-known report, affords wel- 
come recognition of the scientific aspects of the 
subject. If issued at half, the* present price the 
book could be commended heartily for general use 
*n the many laboratories in which volumetric 
analysis is now taught. 
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{4) Mr. Aldridge’s book is little more than a 
skeleton, on which a useful course of elementary 
chemistry may be built up; but it gives the im- 
pression that the author is alive to the various 
educational features ^at may be embodied in such 
a course, and the suggestions which he makes 
should be of real value to other teachers who have 
not had so long an experience in work of this 
kind. Specially welcome is the stress which he 
lays on the full description written by the pupil of 
his experiments and observations, a description 
to be written in pencil at the laboratory bench, 
but written neatly, arranged logically, ^and ex- 
pressed in the best English which the boy can 
command. Such an exercise is certainly better 
than the barren attempt to induce a boy to express 
in a formal essay pious opinions on a subject of 
I which he has no special knowledge, and in^hich 
his interest is often non-existent. 

{5) Dr. 'Martin’s book on “Dyestuffs and Coal- 
tar Products,” issued as the first of a series of 
manuals of chemical technology, is reprinted with 
additions from vol. i. of his well-known book on 
“Industrial and Manufacturing Chemistry,” and 
does not, therefore, call for a detailed review. The 
sections reproduced deal with the coal-tar indus- 
try, synthetic colouring matters, natural dye- 
stuffs, dyeing and colour-printing, inks, sac- 
charine and other sweetening chemicals, modern 
synthetic drugs, and photographic chemicals. The 
reproduction of these articles is very opportune 
at the present time, and will be generally wel- 
comed. T. M. L. 


OVR BOOKSHELF. 

The Principles of Agriculture through the School 
and the Home Garden, By C. A. Stebbins. 
Pp. xxvi + 380, (New York: The Macmillan 
Co.; London: Macmillan and Co., Ltd., 191 3«) 
Price 45. fid. net. 

“Daisies growing a girl” is the title of ^ the 
frontispiece of this volume and aptly illustrates 
its aim. Through practical work in garden and 
classroom juvenile cultivators are led towards 
a broad outlook as members of the community. 
Problems of the garden lead, on the one hand, 
to problems of the farm, market, and finance, 
and on the other hand, to those of the home, 
city, and public health. By their own experience 
the children learn, not only how seeds germinate 
and where mosquitoes breed, but also how, on a 
plot of garden ground, each can take his share 
of responsibility as a citizen. There are score 
cards for everything from potatoes to personal 
hygiene. Even the latter the child scores for 
himself, and his record counts one-half for his 
own promotion from class to class in school! 
Such is “ school-gardening ” as actually carried 
out in the Western States to-day. 

We wish that every school teacher in this 
' country could read this volume. Every page is 
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exhilarating reading, and the pictures not only 
illustrate the text, but drive home the lesson, 
sometimes with irresistible force. To the author 
science is the basis of healthy life and successful 
industry. The child is led to ask and answer 
questions; his appetite is whetted, but never 
satiated, and he is taught to look for scientific 
guidance to the State Experimental Station or 
the proper Government Department, the doors 
of which (in America) are always open to the 
inquiries even of children. The school has its 
proper relation, in some ways almost subordinate, 
to home and environment in the education of the 
child. If dollars are often mentioned, it is be- 
cause thhy are a measure of the success of each 
worker in contributing to the well-being of the 
community. Among some pithy maxims in the 
preface the following may be commended to 
teachers : “ Do not let such matters as an ex- 
pensive fence prevent gardening. Get along 
witholft the fence. A radish more or less will 
cut no figure.” 

Is Venus Inhabited ? By C. E. Housden. Pp. 39. 

(London: Longmans, Green and Co., 1915.) 

Price IS, 6 d, net. 

The uninhabitability of most of the worlds of our 
system — the sun and moon, Mercury, and the 
giant planets — is practically assured. Our nearest 
neighbours, Venus and Mars, remain doubtful; 
speculation as to life on these worlds is natural 
and quite legitimate, provided it does not claim 
greater assurance than the evidence warrants. 

Mr. Housden is an enthusiastic adherent of 
Prof. LowelPs views, and has already written 
“The Riddle of Mars,” supporting the artificial 
nature of its canal system. He now deals with 
Venus, assuming the 225-day rotation, and the 
reality of the spoke-like markings drawn by 
Lowell. The great heat on the day hemisphere 
causes convection currents, which deposit the 
moisture as ice and snow just inside the dark 
hemisphere, whence some of it is supposed to flow 
in the form of glaciers into the day hemisphere. 
He supposes that the zone of this hemisphere 
where the sun is low is inhabited by intelligent 
beings, who pump the water back along several 
conduits (Lowell’s spoke markings). He claims 
to reconcile the contradictory conclusions (i) that 
the 225-day rotation would precipitate all moisture 
'on the dark side, and (2) that the bright side is 
largely cloud-covered. But he has built a large 
superstructure on a slender basis of observed 
fact. 

The Romance of the Spanish Main, By Norman 

J. Davidson. Pp. 313. (London : Seeley, 

Service and Co., Ltd., 1916.) Price 55. 

This “Record of the most daring deeds of some 
of the most famous adventurers, buccaneers, 
filibusters, and pirates in the western seas,” as 
the sub-title describes the volume, will fascinate 
boy readers and incidentally teach them much 
history and a helpful amount of geography, especi- 
ally if they will trace the various voyages de- 
scril^ed on a good map. The book is well illus- 
trated aiid attractively bound. 
v-Jt trnT.. 


LETTERS TO JHE EDITOR. 

\The Editor does not hold . 'himself responsihie for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

> 

Pre-Columbian Representatlone of the Elephant in 
Amerioa. 


More than sixty years ^go, in his "Incidents of 
Travel in Central America," Stephens directed atten- 
tion to an elaborately carved “idol" at Copan, ahd 
stated that "the two ornaments at the top look like 
the trunks of elephants, an animal unknown in that 
country." 

No one who looks at the accompanying tracing, 
which I have taken from Dr. A. P. Maudslay’s mag- 
nificent alias of photographs and drawings of the 
Central American monuments (Godman and Salvin’s 
" Biologia Centrali-Americana," Archajology, plate 
xxxiv.), should have any doubt about the justification 
for Stephens’s comment. Moreover, the outline of the 
head is so accurately drawn as to enable the zoologist 
to identify the 
I original model for 
I the design as the 
Indian species of 
elephant. It is 
equally clear that 
the sculptor of th<» 
monument w a s 
not familiar with 
the actual animal, 
for, according to 
D r s. Mnudslay 
and Seler, he has 
mistaken the eye 
for the nostril, 
and the auditory 
meatus for the 
eye, and repre- 
sented the tusk 
(note its relation 
to the lower lip) 
and the ventral 
surface of the 
trunk in a con- 
ventionalised manner, without any adequate realisa- 
tion of the true nature of the features he was model- 
ling. 

Certain early Chinese craftsmen adopted a similar 
convention in their representation of the elephant’s 
tusk and the ventral aspect of thp. trunk (see, for 
example, " Chinese Art," vol. ii., Fig. 55, Victolrla and 
Albert Museum Handbooks).. 

Having converted the auditory "meatus intq an eye 
the sculptor had to deal with the auditory pinnai the 
meaning of which no doubt was a puzzle to him. He 
resolved these difficulties by converting it into a geo- 
metrical pattern, which, ho^evef^ He was carefnT to 
restrict to the area occupied by: the relatively ,§mall 
pinna that is, distinctive of the thdiah^ spedes of 
elephant. (In the representatioifi' of eten^artfs on a 
beautiful Chinese vase of the Ming perioa, now itt the 
Victoria and Albert Musc^um/ th^ posterior border ot 
the pinna ds lobulated, st^gests a transition to 
the geometrical pattern of the CopaLn design';) 

The designer also' lost his bearmgs when hO came 
to deal witn the turbsin^ rider of the elephant. No 
doubt in the original' model the rider’s leg was 
obscured by the pinna ; but in the Cppan sculpture he 
has lost his trunk also. . , 

All these features go to prove quite conclusively 
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that the sculpture represents an elephant’s head, and 
that it|{Was not modelled from the real creature. In 
other words, 'the craftsman was copying an earlier 
model (presumably made by some imnugrant from 
Asia) without understanding the ** points*’ of the 
elephant. • 

In the introduction to his “Mexican Archaeology** 
(1914) Mr. T. A. Joyce refers to Dr. A. P. Maudslay 
and Dr. Seler as leading modern investigators who 
“have done so much to place the study of American 
antiquities upon a thoroughly scientific footing.** It 
is interesting to inquire what the voice of modern 
science has to say with reference to these Copan 
elMhants. ^ ^ 

In part ii. (text, p. < 43V of his great monograph, to 
which I have already referred. Dr. Maudslay says, in 
his description of the figure which I have reproduced 
here:— “'The elephailb-like appearance of these heads 
has been the subject of much discussion, but 1 fail to 
see any reason why tho form may not have been taken 
from tho tapir, an animal still commonly found in the 
neighbourhood.'* But if this is so, it is surely a re- 
markable coincidence that, when the sculptor set about 
' frrinsforining the tapir into so untapir-like a form, 
he should have arrived at the precise profile of the 
Indian elephant. Moreover, if the tapir was so fami- 
liar to him, why did he mistake its eye for its nostril 
and its meatus for its eye ? Why also did he add the 
embellishments exactly corresponding in distribution 
to the elephant’s pinna, tusk, and under surface of 
the trunk, which become meaningless if the creature 
is a tapir? The position of the turbaned man 
on the head, as well as the instrument in his hand, 
also become unintelligible if the head is that of a 
tapir. 

Dr. Eduard Seler holds very different views, which 
do more credit to his powers of imagination than to 
his plausibility. For he regards the objects under 
discussion as heads of tortoises 1 It is scarcely neces- 
sary to follow the remarkable line of argument which 
led him to this astounding conclusion {Archiv /. 
Ethnologic, 1910, pp. 50-53). 

pr, Seler’s view is all the more remarkable in view 
of the fact that in the same journal two years pre- 
viously (Archiv /. Ethnologic, 1908, p. 716) Dr. W. 
Stempell (after reviewing the literature concerning 
these elephant heads from the time of van Humboldt 
inwards) vigorously protested against the idea that 
^tey were intended to be anything else than elephants. 
He claimed that no one with any zoological knowledge 
could^ have any doubt on the matter. But with an 
amazing disregard for considerations of chronology he 
suggested that they represent the early Pleistocene 
Elephas columhil \ 

If these sculptured, definite as their features are, 
were the only representations of the elephant in pre- 
Columbian America, one might perhaps oe justified in 
adopting an attitude -of reserve as to their significance, 
wt they do not stand ajone. Another most remark- 
able and unmistakable example appears as a head- 
dress in a bas-relief* at . Palenque . (see Bancroft’s 

Native ^ces of tbjP Facific'States of North America,’* 
vol IV., p. .^05). ' Another 'is a highly conventionalised 
representation of 'an^el^hant’s trunk, which appears 
as a projecting ornaiii^lJon the Casa del Gobenador 
at Uximil (Bancroft,, df., p. 163). 

Equally renjarkat^ of the use of the 

eleph^t os a d^igit— in .f^^4iase8 the whole creature 
-will be found in the so-^ed Elephant Mound” of 
Wisc^sln, aqd the “Elepliarit Pipes” of. lowk (see 
, Second Ann. Repdrt vof the Bureau of 


Ethnoloj 
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American Atxjfi^nes,” iSgS; p. 523 ). 
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The use of the elephant design in these different ways 
becomes more intelligible when it is recalled that in 
India and eastern Asia the elephant was frequently 
represented on temples and dagobas, and special sanc- 
tity became attached to it in religious architecture. 
Some of the earliest sculptured representations of the 
elephant in India, going back to the Asokan period 
(third century b.c.), are found to have the tusk and 
the ventral surface of the trunk exposed in precisely 
the same way as the Copan elephants (see, for example, 
A. K. Coomaraswamy’s “ Visvakarma,” 1914, 
plate 91). 

Thirty-six years ago Sir Edward Tylor proved that 
the pre-Columbian Mexicans had acquired the Hindu 
game called pachisi (Journ. Anthr. Inst., 1879, p. 128). 
Fifteen years later the same distinguished anthropolo- 
gist directed attention (British Association Report, 
1894, p. 774) to the fact that the Mexican scribes had 
represented in their Aztec picture-writing (Vatican 
Codex) a series of scenes taken from Japanese Bud- 
dhist temple scrolls. If this is admitted — and the facts 
are much too definite and precise to be denied — the 
last reason disappears for refusing to admit the identi- 
fication of the Copan heads as elephants. For„if it 
has been possible for complicated games and a series 
of strange beliefs (and elaborate pictorial illustrations 
of them) to make their way to the other side of the 
Pacific, the much simpler design of an elephant’s 
head could also have been transferred from India or 
the Far East to America. G. Elliot Smith. 

The University of Manchester, November 10. 


Commercial Firms and Soientifio Inventors. 

The daily Press is now beginning to take up the 
question of encouraging British inventors with the 
object of capturing German trade after the war. 

May I direct attention to what I regard as a serious 
deterrent to any scientific man who is capable of pro- 
ducing inventions of practical value. 

As many readers of Nature are aware, after more 
than ten years’ practical experience in the use of piano- 
players, I patented an expression device, the use of 
which I found to be absolutely necessary in order to 
get the satisfaction I required from my music. It has 
now been put on the market by the Motomusic Com- 
pany, of 42 Eyre Place, Edinburgh, but both before 
and after this I found that it was quite impossible 
to bring it properly before the notice of some of the 
leading London firms. Had the makefs merely raised 
difficulties of a purely practical kind no objection could 
have been taken to their attitude, but instdhd of this 
their representatives persisted in attempting to talk 
me down with arguments to the effect that it wras 
theoretically impossible that my invention could pro- 
duce the results that f claimed for it. It soon became 
evident that these so-called practical men based their 
objections on an entire misunderstanding of the prin- 
ciples of elementary dynamics and physics, and it was 
quite impossible to make them understand things which 
I could easily have explained to one of my first year 
students. 

It should surely be evident to the most practical 
business man that a fellow of the Royal Society, who 
has gained additional distinctions in mathematics and 
physics, would not waste time and money in patenting 
an invention unless he were perfectly satisfied as to 
its unique efficiency on theoretical grounds, particu- 
larly if the principles underlying it belonged to the 
branch of science in which he specialised. I have tried 
most makes of piano-player, but at the present time 
there is not one which 1 would care to play on unless 
my patented invention were incorporated in it. 
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It therefore became necessary for me to patent this 
device independently of commercial considerations, and 
the Motomusic Company soon realised its advantages* 
But until the attitude of commercial firms towards 
scientific inventors has considerably glianged I shall 
continue to avoid undertaking any investigation the 
results of which may be directly capable of commercial 
application. If this be impossible, 1 shall continue to 
follow my previous practice of rendering such inven- 
tions unpatentable by the method of publication; and 
1 advise others to do the same. Of course, there is 
nothing to prevent Germans from exploiting inventions 
that have been published without previous protection 
(c.g. the “ Thermos ’* flask). G. H. Bryan. 


The Aurora Borealis of November 6. 

With reference to the description in Nature of 
November i8 (p. 314) of the appearance of the aurora 
borealis in Yorkshire about 7 p.m. on the evening of 
November s, 1 may mention that 1 saw it at the 
same time from the neighbourhood of Broatlley Com- 
mon, in the west of. Essex, latitude 51° 45' N. 

It formed a low, colourless luminous arch on the 
northern horizon, probably about 6° high and 30° in 
length. There were no streamers, and no movement 
was visible. J. 

November 19. 

As a supplement to the observations of Mr. Scriven • 
Bolton on the aurora borealis of November 5, and his 
beautiful illustrative drawing (Nature, November 18), 
may 1 be allowed to record the following observa- 
tions. Mr. Scriven Bolton ceased obscTving at 7.40 
p.m. ; I began at 8 p.ni., although the aurora had 
been noticed about 7 p.m. The aurora appeared in 
the form of a bright whitish-green glow, of the form 
depicted by Mr. Scriven Bolton, extending on the 
hprizon from N. by E., to W. by N., with streamers 
occasionally rising from it. At 8.25 p.m. the general 
glow was affected with pulsations, and at 8,40 p.m. 
five comet-like streamers appeared in the N.W., and 
a brighter patch of luminosity N. by W. A single 
streamer appeared in the N, at 8.45 p.m., and at 
8.50 p.m. a dark arch formed, separating an upper 
fenght arch from the brightly glowing region beneath. 
This must not be confounded with the dark segment, 
so often seen in aurorae surmounted by a bright arch. 
This particular phenomenon I do not remember to 
have observed before in auroral displays. 

At 8.55 p.m. the luminous arch rose rapidly, reach- 
ing to the Pointers of the Great Bear, and became 
very brigl^. It then, 8.58 to 9.0 p.m., divided in the j 
middle, and broke up into luminous clouds, which 
appeared to drift, until a very bright patch was formed 
duo W. The bright clouds had disappeared by 
9.2. p.m., but five minutes later the summit of the 
arch formed again, though it was much fainter than 
'before. It then increased in brilliancy, and disap- 
jHJared at 9.9 p.m. At 9.12 p.m. a very bright 
streamer arose in the N.W. At 9.15 p.m. the sky 
became overcast with dark, filmy stratus clouds. The 
luminous patch in the W. was also observed earlier 
in the evening, at about 7.0 p.m.- The stars seen 
through these bright clouds were certainly dimmed in 
lustre. Looking at the bright glow with a direct- 
vision prism, I could only sec a mere ghost of light 
in the green. 

The aurora was observed during a disturbance of 
greater intensity on the magnetic needles. A marked 
easterly movement in declination was synchronous 
with the formation of the dark arch, and with the 
rising and marked increase of luminosity of the bright 
arch. A. L. CoRTlE. 

Stonyhurst College Observatory, November 20. 
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A Remarkable Solar Halo. 

A SOMEWHAT remarkable halo was visible at^ristol 
for more than an hour during the morning of Thurs- 
day, November ii, between nine and half-past ten. At 
nine the sky was bright and almost cloudless ; a couple 
of hours or so later it was completely overcast and 
much rain ftell. The^ halo was white with a slight 
red coloration on the inside edge, and the whole circle 
was visible. The most striking feature at ^.30 was 
the clearness of the sky outside the ring, and its dark- 
ness inside. It looked just like a circular cloud of 
smoke bounded by a bright ring. When measured 
by my colleague, Mr. Broadbent, the diameter of the 
halo was found to be 44° xo'. * 

David Robertson. 

Merchant Venturers* Technical College, Bristol, 
November 17. 


Rule for Determining Direction of Preceseional 
Movement. 

Prof. A. M. Worthington has kindly pointed out 
to me that my interpretation of Prof. W'atanabe’s rido-^^ 
(Nature, October 21, 1915) gives the wrong direction/ 
of azimuthal turning for the gyroscope. In my state- 
ment, for upper part of the wheel read lower part of 
the wheel. A. Gray. 

The University, Glasgow. 


SCIENTIFIC EXPOSITION AT ITS BEST.^ 
(i) A LL who have enjoyed Sir Ray Lankester’s 
popular essays published in the Daily' 
Telegraph under the title “Science from an Easy 
Chair, “ will be glad to have a third instalment 
of them in permanent form ; those to whom they 
are new are to be envied. The mood of the essays 
exprcs.scs the conviction that while science is for 
foresight and the practical mastery of things, it 
is also for our delight, “ in this world of unending 
marvels and beauty.** Far from echoing the old 
moan that increase of knowledge is increase of 
sorrow, the author declares that science “ satisfies 
man’s soul.** To accept this generous apprecia- 
tion it may be necessary, however, to include witlNi 
“science** the attendant feelings and imaginings 
which are usually kept at a stern arm’s length off. 

What are the characteristics of these masterly 
essays, when we get beyond their obvious qualities 
of learning and lucidity, experience and insight? 
The first is that Sir Ray Lankester, like Huxley 
before him, is able to show us the interest and 
significance of common things. Thus there are 
illuminating chapters on the sai;|d pebt^les and 
shells of the sea-shore,^ on ;a o£;am))er, on 
sea-anemones and jelly-fish,., $hiruhi>s and binna- 
cles, on daddy-long-legs, on Cnristnfas trees, and 
more besides. It is the function of art and {)Oetry 
to idealise what we see and do every day; but 
science also has its share (for there arc really no 
hard and fast compartmental rdles in life) in show- 
ing us the significance' of the commonplace, and 
fine examples of lucid^.e^^ppsition of tUfficult, 

' (i) *• Divtnitoiit of ft Nft tuiridUO* ‘ RV Sir Lftni(««tftr. pip. xv. +4»4 

(LonHon : MiMhiwn ftnd Cokr LtH.) Brice 6r. . „ _ 

fft) «<Thc Birth Time of cho World ftnd Oihor SHrntIfie KsMy*." Bv 
Prof T. loly. Pp. xv. 4'907. (London : T. Fisher Unwin, i 9 * 5 «) 

SOS* 6d. net. 

(3) « Bird, md Mmi.” By W. If. HmUon. l>^ 306. Osiidoa: Dock- 
worth and Co., 1915.) PfSee 65. net. 
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though near-at-hand, subjects wiu be found -in the 
essays on the blood and the lympl|fc ' . I 

Another feature is the author ’sTd||ieitpu5 ,sug- 
gestion of movement. Nothihg, not cveif 'a*loti$il) 
is finished and done with; there is question on 
the back of question; science is a developing 
system. So the essays give us problems to stretch 
our brains over/ such as the production of orange- 
coloured flames under water by rubbing quartz- 
pebbles together ; the moth’s flight into the candle ; 
the puzzles of animal courtship; the science of 
dancing; the missing link, Eoanihropus dawsonu 
better known as the Piltdown skull ; the difference 
between instinctive behaviour (regarded as due to 
automatically-working, inherited, “ mechanisms of 
the mind ”), intelligent behaviour (regarded as 
based on learning by individual experience!, and 
the conscious behaviour of man and some nigher 
animals where educability is illumined by self- 
“'y^cognition. 

In the essays on palmistry, toads in stones, 
dousing,” maternal impressions, telegony, and 
the like, the reader will have the pleasure (or 
otherwise) of seeing how a ** tough-minded ” in- 
quirer exposes the weak points of faked evidence. 
“The whole spirit of science, as contrasted with 
that of superstition and ignorance, is summed up 
in the Royal Society’s motto, “Nullius in verba” 
j(on no man’s assertion 1), and King Charles’s 
command, “Don’t chatter; make trial!” 

Another of the characteristics of Sir Ray Lan- 
kester’s popular essays is the emphasis laid on 
making the most of things. Science is for life, 
not life for science. The question is never far 
off: Cannot man make more of his kingdom? 
Thus we find essays on the importance of Nature- 
reserves, both at home and abroad, where wild- 
ness is allowed to flourish and shy creatures feel 
at home ; on the promotion of scientific discovery 
by money — the pran being to watch for the quite 
unmistakable discoverer and commandeer him in 
service of the State at a generous salary; on 
the supply of pure milk, and the most effective 
kind of diet — “not much, but many.” 

A few more personal chapters complete the 
charm of thc^ volume, as when the author tells j 
of dredging in Norwegian fjords, of finding a 
newly-born grey seal on the shore of Peritargon 
Cove m Cornwall, and of the flowers in the • 
meadowland above Argentiire. In regard to the | 
bright colour of Alpine samples of flowers which 
are paler elsewhere, the author holds that there 
are genuine high-coloured races (rendered pos- 
sible by the nutritive vigopr of much-sunned plants) 
which have survived in the short summer of the 
Alps j&ince itkty attract the visits of the 
pollinating insects inore surely than do the paler 
individuals. It fitting , ipdeed that our notice 
of this delightful book should happen to end at a 
high level ! ; 

(a) Prof. Joly’s book consists of twelve essays, 
old and new, aU. of interest. They are | 

^ ^^Slhal ideas; tniey show great expository • 
skill, and^ they make considerable demands on the 
reader’s intelligence, encouraging him, however, 
with a fine suggestion of the bracing air of Alpine 
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heights. (The book is illustrated with beautiful 
photographs of the Alps, to which the author 
owes some of his inspiration.) The first essay, on 
“The Birth-time of the World,” infers from denu- 
j^ative effects and radioactive products the time 
that has elapsed (perhaps a hundred million years) 
since the ocean condensed upon the earth’s sur- 
face. The second essay argues from the quantity 
of sodium in the sea to the activity of denudation 
throughout geological time, and it seems that 
rather more than a depth of two kilometres of 
parent rock must have been removed from off the 
entire land surface of the globe. The essay on 
“ Mountain Genesis ” seeks to show that the heat 
of radioactivity has been a factor in determining 
the surface features of the earth; and this is fol- 
lowed up by a discussion of Alpine structure. A 
very ingenious attempt is made to interpret the 
much-discussed details on the surface of Mars as 
physical surface features. “Mars presents his 



Fii,. I.— The Great Aletsch Glacier. From “The BirtR-Time of 
World. 


history written upon his face ii> the scars of 
former encounters-^like the shield of Sir Launce- 
lot,” and as to the theory of organismal interven- 
tion, the author very wisely remarks : “ In seek- 
ing other minds than ours we seek for what is 
almost infinitely complex and co-ordinated in a 
material universe relatively simple and hetero- 
geneous.’ 

Another essay deals with “pleochroic haloes,” 
microscopic darkened spheres in certain of the 
rock minerals, which turn out to be “a quite 
extraordinary record of radioactive energy,” and 
afford very striking evidence of the unchanged 
stability of the common elements since the begin- 
ning of geological time. In another discourse 
the author takes a very hopeful view of the appli- 
cation of radioactivity in ‘medicine, and has some 
important suggestions to make. A somewhat 
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technical essay deals with the latent image in 
photography, while skating is the subject of a 
very successful popular lecture at a high level. A 
selectionist interpretation is given of the brightly- 
coloured Alpine varieties of certain flowers, for 
pollinating insects are scarce and readily be-^ 
numbed, and survival rewards variants in the 
direction of brighter blossoms. To this is ap- 
pended a theory of the way in which *'a unifled 
course of economical expenditure” is impressed 
upon the organism, and gives to “the develop- 
mental progress of the individual its prophetic 
character.” But the theory is stated very ellipti- 
cally, and does not seem to us to be very clear. 

In his concluding essay, which rather takes our 
breath away, Prof. Joly argues that the present 
gravitational properties of matter cannot be sup- 
posed to have acted for all past duration, and 
proceeds to speculate concerning the pre-material 



Fig. a.— The Ampetto Thai. Dolomite AIp>. From “ The Birth-Time 
of the World." 


State of the universe, when kinetic entities, not 
yet materialised, exhibited a dreary succession of 
unprogressive, ^fruitless motions. 

It gave us a pleasant thrill to renew ’ acquaint- 
ance after a quarter of a century with a remark- 
able essay entitled, “The Abundance of Life” — 
certainly one of the most instructive contributions 
that have been made to ^the contrast between 
animate and inanimate material systems. The 
contrast is stated in physical terms : “The transfer 
of energy into any inanimate material system is 
attended by effects retardative to the transfer and 
conducive to dissipation. The transfer of energy 
into any animate material system is attended by 
effects conducive to the transfer, and retardative 
of dissipation. The organism is a configuration 
of matter which absorl^ energy acceleratively, 
without limit, when unconstrained.” The attitude 
of the organism towaMs energy external to it 
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“results in its evasion of the retardative and 
dissipatory effects which prevail in lifeless dynamic 
systems of all kinds.” But what is it in the organ- 
ism that enables it to take the attitude thus so 
admirably defined? 

(3) A re-publication of Mr. Hudson’s “Birds 
and Man ” is very welcome, for no such wise and 
beautiful book should be allowed to get out of 
print. He tells us of “birds at their best,” that 
is, in their native haunts all-unsuspecting, and 
of the enrichment which their beauty brings to 
the open mind ; of the reality of sympathy between 
living creatures, for instance, between wagtail 
and cow, robin and man; of the pleasingness of 
all natural sounds heard in their proper surround- 
ings ; of the secondary aesthetic element which the 
voices of some birds have, inasmuch as they ap- 
proach the expressive tones of the human voice; 
and of the secret of the charm of flowers, which 
seems to us to exaggerate, almost ad absurdur^ 
the associative factor in aesthetic emotion. 
chapters on ravens, owls, and geese are charm^ 
ing and illuminating appreciations; his protests 
against the “cursed collector” and. his patrons, 
and against stuffed birds as household decorations 
are still too dismally relevant — ^though we think 
that there has been a wholesome change in public 
opinion to which Mr. Hudson’s insight and infec- 
tious enthusiasm have effectively contributed. We 
confess, too, that we have more hope for the' 
conservation of the beautiful along this line than 
by the severe legislation which the author sug- 
gests. At the end the book brings us very pictur- 
esquely to Selborne and to an imaginary conversa- 
tion with Gilbert White, which is high art and 
sound sense too. The frontispiece of this delight- 
ful book is a very fine coloured picture of the 
furze wren or Dartford warbler. 


JOHN DALTON AS A SCIENCE LECTURER.^ 


A S is well known, John Dalton began his aca-»i 
demic career at the age of twelve, by a 
public announcement, affixed to the door of his 
father’s cottage, that he was prepared to impart ' 
the elements of a liberal education to the youth of 
Kaglesfield, of both sexes, on reasonable terms. 
In actual attainment he was probablv not greatly 
in advance of his scholars— ^spifle of whom were 
lads of sixteen or seventeen, 'Wbo offered to fight 
their mentor when disciplihat^ duty was to be 
done. In moral power and mqntal vigour be was 
more than a match, we may, be sure,* for' even 
the most pugnacious of his pupil^. These qualities 
doubtless secured for him th4i, a^ndeocy proper 
to his position as the principal.;^ 

During thrs short apprent^ship to th^ (profes- 
sion of a pedagogue, DaltOn '^owed the seeds of 
his future greatness. A; couple of years^ experi- 
ence of self-taught maejhing^ when wholly depen- 
dent upon his own ppwerii of self-reliance, Acquisi- 
tiveness, and industry, must, at such a period 


1 “John Daltnn’i Lcetureii wd Lector* llloitwitieiifk” Pert* hand »»• 
Inr Prof. W. W. Haldant Gc«: Part ill., by Dy. Hubert P. Coward and 
T>r. Arthur Harden, ^anehekter: Literary and Philoiophical Society* 
1915.) Price xs, td. t; 
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of his mental development, have greatly tended 
to form and strengthen his intellectual character. 
The fact is, Dalton was a born teacher, and, 
luckily for the world, he realised his true voca- 
tion. He then joined his elder brother Jonathan 
in carrying on Mr. Bewley’s school at Kendal, 
and for twelve years he instructed the youth of 
both sexes in English, Latin, Greek, and French; 
writing, arithmetic, merchants* accounts, and the 
mathematics. It is interesting to trace, from the 
school syllabus issued by the brothers, how John 
was gradually drawn to the study of science, first 
to the oldest of all the sciences, astronomy, and 
then to the various branches of physics, or natural 
philosophy, as it was then termed. The late 
Prof. Huxley used to say to his colleagues, “If 
you want to get up a subject, offer to lecture 
upon it,*’ and Dalton would seem, in practice, to 
have acted upon this principle. The school sylla- 
bus was gradually enlarged until, as Sir Henry 
'^oscoe says, it “forcibly reminds us of that of a 
technical school. of the present day.** 

When twenty-seven years of age, John Dalton 
accepted the position of tutor in mathematics and 
natural philo^phy at the Manchester Academy, 
and for upwards of fifty years Manchester con- 
tinued to be his home until his death at the age 
of seventy-eight. 

For some years prior to his removal to Man- 
chester Dalton had offered to give public lectures, 
and the Manchester Literary and Philosophical 
Society possesses copies of the prospectus he 
issued for courses on natural philosophy to be held 
at Kendal — “Admittance 6d. each lecture, or 55. 
the whole.** After his removal to Manchester he 
again arranged for a course at Kendal “ as far as 
the apparatus there would admit** — “about six 
lectures on chemistry and six on the other 
branches would be my plan.** Tickets for the 
course to admij; a gentleman and lady, or two 
ladies, io5. 6d. ; single lectures, is. 6d, 

Dalton was now fully embarked on the career 
of a public lecturer on science, and until he was 
close upon seventy years of age there were few 
years in which he was not called upon to give 
courses. At the instigation of Davy he was early 
invited to Londonr^Albemarle Street sharing with 
Athens a passion for the newest thing — to receive 
from^ the of Rumford, himself 

some twelve Dalton’s junior, instruction in 
declamation, andiin the art and mystery of holding 
the attention of'^ a. F'Oyal Institution audience. 

In the publication before us Dalton’s later career 
as a science lecturer ;ia succinctly set forth. He 
repeated his Lonqon U^ctures in Manchester. “In 
a populous tdv^^-Iifc^'^this, where , the arts and 
manufactures intimately connected with 

various branches df Jecienpe, it may be presumed 
that public encowa^l^'^i will not be wanting to 
a person qualified and illustrate the 

truths of experimeh^^^oj^ilqsophy upon a liberal 
and extensive scale.” Nc^jvas it. John wrote to 
Jonathan that “a more r^j^ctable audience has 
seldom been had on a Simildr occasion.” In 1807 
he was invited , to Edinburgh, and subsequently to 
Glasgow, where, as he savs, •**he was honoured 
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with the attention of gentlemen, universally ac- 
knowledged to be of the first respectability for 
their scientific attainments, most of whom were 
pleased to express their desire to see the publica- 
tion of the doctrine.** The “doctrine ** thus indi- 
cated took the sifape of that epoch-making work, 
“A New System of Chemical Philosophy,” jpart i. 
of which appeared in the following year. 

Although the greater number of Dalton’s public 
lectures were given in Manchester, at the rooms 
of the Literary and Philosophical Society, of 
which he became the honoured president, or at 
Thomas Turner’s Medical School in Pine Street, 
or at the Royal Manchester Institution, or at the 
Mechanics’ Institution, where he gave his last 
lecture, in 1835, on the Atomic Theory, he was 
readily induced, until age and physical infirmity 
began to tell upon him, to visit the neighbouring 
towns, and Leeds and Birmingham were in turn 
favoured with his presence. All that can be 
ascertained respecting these various courses, and 
especially of the diagrams and illustrations used 
by Dalton in connection with them, most of which 
seem to have been prepared by himself, is set 
forth in the interesting account before us. The 
diagrams, 150 in num&r, are the property of the^ 
Manchester Literary and Philosophical Society, 
and Prof. Haldane Gee, and Drs. Coward and 
Harden have done a signal service to the history 
of one of the most remarkable epochs in science 
in giving a description of the more important of 
them, and of the circumstances under which they 
were first employed by their illustrious author. 

T. E. Thorpe. 


PROF. RAPHAEL MELDOLA, F.R.S. 

S CIENCE and the world are alike the poorer by 
the sudden death of Prof. Meldola on Tues- 
day, November 16. Naturalist, chemist, physicist, 
and man of affairs, it is no easy matter to esti- 
mate, thus near to that sad event, the value of 
his work and influence. But we may recall the 
facts that at the time of his death he had been 
for thirty years professor of chemistry at the 
Technical College, Finsbury, a part ©f the City 
and Guilds of London Institute, that he was also 
a vice-president of the Royal Society, a member 
of the Advisory Council appointed by the Privy 
Council to promote scientific research in relation 
to trade and industry, and chairman of the 
Advisory Council of the Board of British 
Dyes (Ltd.), a commercial organisation fostered 
by Government to assist in the manufacture of 
dyestuffs in the United Kingdom. 

Raphael Meldola was the only son of the late 
Samuel Meldola, and was born in Islington 
July 19, 1849. They came of an ancient Sephardic 
family, the Sephardis being Spanish and Portu- 
guese Jews, the more aristocratic section of the 
race. The genealogy of the Meldolas can be 
traced through sixteen generations without a break, 
back to Isaiah Meldola (h, 1282, d. 1340), of 
Toledo.' Under Spanish names the family flour- 
ished long in Toledo, and produced many men of 
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note and learning. The name Meldola seems to j 
have been assumed from the place of that name 
not far from Ravenna, when some of the family 
established themselves in Italy. The earlier 
members of the family for many generations were 
the Chief Rabbis of their communities. 

Rapj^ael Meldola was educated in private 
schools and the Royal College of Chemistry. At 
a very early age he was for a time in the private 
research laboratory carried on by Dr. John 
Stenhouse, F.R.S., and after two years in a colour 
works at Brentford, he joined, in 1872, the teach- 
ing staff of the Royal College of Science under 
Prof. Frankland. His training, therefore, had 
been chemical, but it is interesting to notice how 
his inclinations often led him in other directions, 
for the first seven papers under his name in the 
Royal Society catalogue all relate to subjects of 
natural history, especially in connection with 
mimicry and protective colouring in insects. This 
interest he always maintained, and he was twice 
president of the Essex Field Club (1880-83 and 
1901-2), and later president of the Entomological 
vSociety in 1895-97. 

While still at South Kensington he assisted Sir 
N'orman Lockyer in spectroscopic work in the 
Solar Physics Laboratory, and in 1875 was placed 
in charge of the British Eclipse Expedition to the 
Nicobar Islands in the Bay of Bengal. 

By the outer world, however, Meldola has 
always been thought of chiefly as a chemist speci- 
ally familiar with the chemistry of colouring 
matters. His first paper on a chemical subject 
was, in fact, a “Preliminary Notice of a New 
Yellow Colouring Matter,” published in 1878. 
This was followed immediately by studies in the 
naphthalene series, and three years later he an- 
nounced a “ New Class of Colouring Matters from 
the Phenols ” in the Transactions of the Chemical 
Society (1881). In the meantime he had joined 
the firm of Messrs. Brooke, Simpson, and Spiller, 
in whose works at Hackney Wick he remained 
eight years, and where he made important prac- 
tical discoveries, including the dye known in 
Germany as Meldola *s blue. While at Hackney 
he was associated with the late Mr. R. J. Friswell 
and with Prof. A, G. Green, now of Leeds Uni- 
versity, with whom he retained a close friend- 
ship, and from whose competent pen we may 
expect to receive before long a full account of 
Meldola’s technical as well as scientific colour 
researches. 

In 1885 Meldola was appointed to the chair of 
chemistry in the Technical College, Finsbury, and 
there he taught many generations of students, in 
the list of whom are to be found the names of 
Profs. Forster, Morgan, and W. J. Pope, all 
fellows of the Royal Society, besides many others 
well known in the teaching or industrial worlds. 

As to his work at Finsbury, Prof. Silvanus 
Thompson, Principal of the college, writes as 
follows: — “Meldola was invaluable to his col- 
leagues as a wis^ adviser, a steady, constant, and 
loyal colleague. ‘He used, however, to complain 
privately of the considerable proportion of his 
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time which was taken up by correspradence with 
his students, and with writing testimonials for 
them, but he never stinted the time or pains he 
took to respond to appeals for this kind of help. 
The quantity of work he got through during the 
last twelve months, and more, is to me simply 
amazing, and this in spite of the severe illness 
(involving a surgical operation) of last spring. 
And he wrote long letters from Bournemou^ and 
elsewhere on details of laboratory organisation 
and questions of staff arrangements, etc., with 
minute care. We had many long country walks 
together, and thus, apart from my ' daily inter- 
course with him for thirty years, I had the fullest 
opportunities of knowing what a richly-stored 
mind he had, and what a noble simplicity and 
sincerity of nature was his.“ 

To this testimony, which will be most heartily 
confirmed by his many other friends, it should be 
added that while Meldola was by nature a most^ 
amiable man, in demeanour modest and undemon-*" 
strative, he was a very competent chairman, clear 
in his judgment, firm when necessary, at the same 
time full of tact. 

Meldola served many societies. In addition to 
those already mentioned he was president of the 
Chemical Society (1905-7), of the Society of Dyers 
and Colorists (1907-^), of the Society of Chemical 
Industry (1901^9), and of the Institute of 
Chemistry (1912-15). These offices gave oppor- 
tunities for the expression of his views about such 
important public questions as the relation of 
science to industry and the necessity for research. 

“We must take/' he says in one place, “a broad, 
an imperial view of original research if we desire, as 
we all do, to influence the public mind. Every dis- 
covery emanating from your laboratories not only helps 
to extend the boundaries of our science, but it helps 
also to uphold the general principle that original re- 
search is in itself, and by itself, the most powerful 
weapon that has been or ever can be wielded by 
mankind in struggling with the great problems which 
nature offers on all sides for solution,** 

Nor must be forgotten the numerous occasions 
on which Meldola pointed out the cause of the 
departure of the coal-tar colour industry from this 
country, where it originated, and warned the 
British public of what would probably ensue if the 
indifference prevalent among manufacturers con- 
tinued to exist in this country.. :These warnings 
remained practically unheeded till , the outbreak of 
war forced into prominence ' the . unpleasant fact 
that this country was destitute of dyes, drugs, and 
all chemicals of the finer sort. When the history 
of these times comes tt> be written Meldola will 
not be forgotten. 

Space does not allow us to db .tdore than recall 
the active interest he took in ^btc^ical problems, 
as indicated by his tmhslhtloh of Weismann’s 
“Theory of Descent” and by his own 

work on mimicry in ihi^dta, already mentioned, 
but it is to be hoped that a full estimate of the* 
value of his. researches in this direction will be 
provided by some of his biological friends. 

Among the honours conferred on Prof. Meldola 
were the honorary degrees of D.Sc. Oxon., 
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LLJ>. St. Andrews, and in 1913 the Davy ^ Medal 
of the Royal Society. He was also elected a 
member of^ the Athens&um Club under Rule ii. He 
was president of the Macc^seans in 191 x. In 
x886 he married a daughter of the late Dr. 
Maurice Davis, J.P., who survives him. 

W. A. T. 

Raphael Meldola occupied a, unique position. 
In an age of ever-increasing spedralisation he kept 
alive and fresh ever^ one of the diverse interests 
that had appealed throughout his life to his many- 
sided intellect : by sure scientific insight he spoke 
with authority on them all. What scientific man 
of our time could have brought out in a single 
year three memoirs dealing with subjects so far 
removed from one another as the following? — ^ 

“ Contributions to the Chemical History of the 
Aromatic Derivatives of Methane ” (Trans. Chem. 
Soc., May, 1882); “Mimicry between Butterflies 
^of Protected Genera” (i4nn. Mag. 'Nat, Hist,, 
December); “ Preliminarj^ Report of the Com- 
mittee apji^inted to investigate the Ancient Earth- 
work in Epping Fores? known as the Loughton 
Camp ” (Report Brit. Assoc., 1882, p. 274). 

Apart from his researches in organic chemistry, 
and his work on natural history, Meldola con- 
ducted and wrote* the report on the Eclipse 
Expedition to the Nicobar Islands (1875); founded 
the Epping Forest and County of Essex Natural- 
ists’ Field Club, laying down in the inaugural 
address (1880) the policy and lines of work which 
have made this society one of the best in existence, 
gave in the coming-of-age address a tdsumd of 
all that had been accomplished; wrote, with his 
friend, William \yhite, the first volume of special 
memoirs of the ' club— an account of the East 
Anglian earthquake of April 22, 1884; took a 
leading part in founding the Corresponding Socie- 
ties qf the British Association (1883) ; defended the 
“ scientific use of the imagination ” in the study 
of insects in his first presidential address to the 
. Entomological Society of London (1896); con- 
sidered the part played by physiological correlation 
'^n the utility of specific characters in his second 
address ; delivered the Herbert Spencer lec- 
ture at Oxford oh “Evolution, Darwinian and 
Spencerian ” (19x0). ; 

Meldola was naturally brought, by the immense 
breadth of hisjnterest, into intimate association 
with the leddl^rs in \ all branches of science. 
Henoe, with his well-known unselfishness and 
warm-hearted appreciation of good work of every 
sort, he was often applied to for help, and took 
a prominent pattvin itibvexhents for the recognition 
of important .jj^ardiesy or for preserving the 
memory^ of this and the public work 

-^^specially in 00911^^ with scientific and tech- 
nical education andv.mdiistry in its relations with 
science— he was called on to perform, 

cut deeply into hisp^ffi^; time' and, his strength, 
which was never grektl ; ^ 

Natoral histoiy was titil Ifirst lore. He began 
to write papers, espc^aUyJtealing with British in- 
sects, in to68, kix "vears obfqre his first chemical 
research was pUiUished. The necessities of space 
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forbid anything more than a brief account of his 
principal work — the development of the theories 
of insect mimicry and allied subjects. In this he 
was encouraged by Charles Darwin, who sent 
him letters received from Fritz Mflller in Brazil, 
and suggested th{: translation of Weismann’s 
“Studies in the Theory of Descent” (1881-2). 
Thus it came- about that Fritz Muller’s work and 
the theory of Mflllerian mimicry became known 
in this country almost as soon as in Germany, 
and penetrated the world through more important 
and far-reaching channels. These and Meldola ’s 
own researches, published in several memoirs, 
together with his translation of Weismann, greatly 
enriched by his editorial notes, erected, upon the 
foundation supplied by Bates and Wallace, the 
peculiarly British study of the bionomic value of 
colour, marking, and attitude in nature. 

Meldola always spoke with the greatest enthu- 
siasm of his association with Darwin and his visits 
to Downe. He had the distinction of being pro- 
posed by Charles Darwin as a candidate for the 
fellowship of the Royal Society. Among Meldola’s 
warmest friends were Wallace, Bates, and 
Trimen, his seniors in the important department 
of evolution that he made his own. Those who 
came later and attempted to confirm and extend 
his work can never forget the encouragement they 
owe to his constant sympathy and help. 

The present writer feels the inadequacy of this 
brief notice, and regrets that in the allotted space 
It was impossible to prevent it from bearing the 
appearance of a list. 

In the future period of reconstruction Meldola's 
many-sided activities and devotion to science would 
have been a precious asset to the nation; but in 
this sad hour the loss that presses most heavily 
is that of a dear friend and brother in science. 

E. B. P. 

DR. H. CHARLTON BASTIAN, F.R.S. 

B y the death of Dr. Charlton Bastian on 
November 17, the last of a distinguished 
band of men of science, which numbered among 
its members Pasteur, Darwin, Huxley, and 
Tyndall, has passed away. 

Born at Truro in 1837, Dr. Bastian was edu- 
cated at University College and Hospital, London,, 
and graduated M.A. in 1861 and M.D. in 1866 
in the University of London. His first appoint* 
ments were those of lecturer on pathology and 
assistant physician at St. Mary’s Hospital ; these 
posts he hdd until 1867, when he was elected 
professor of pathological anatomy in University 
College Hospital. He afterwards became physician 
to this hospital, and in 1887 professor of the 
principles and practice of medicine there. 

Dr. Bastian devoted minute and prolonged 
study to the nature and functions of the brain and 
nervous system. ' He was a recognised authority 
on nervous affections, and was for some years 
physician to the National Hospital for Paralysis 
and Epilepsy, as well as being a Crown referee in 
cases of supposed insanity. His best known 
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works on the nervous system are “ The Brain as 
an Organ of Mind,” ” Paralyses : Cerebral, Bulbar, 
and Spinal,” and ” Aphasia and other Speech De- 
fects.” Herbert Spencer was a life-long friend, 
and, as one of his trustees. Dr. Bastian was joint- 
editor of that writer’s posthumous “ Autobio-, 
graphy.” He was also a naturalist of catholic 
tastes, and contributed a monograph on the 
Anguillulidae, a family of free nematode worms, 
to the Linnean Society and compiled a ” Flora of 
Falmouth.” 

But it is particularly in connection with the 
“origins” of life that Bastian *s name will be 
chiefly remembered. Contrary to generally 
accepted views, he denied that life always origin- 
ates from pre-existing life, and maintained that, 
just as presumably in past ages life developed 
from non-living matter, so at the present time 
lowly living organisms are, under certain con- 
ditions, being generated from non-living elements. 
He was, in fact, an upholder of the doctrine of 
spontaneous generation, or, as he preferred to 
term it, of “archebiosis.” By the use of solutions 
containing colloidal silica and iron, enclosed in 
seded glass tubes and sterilised by heat, and 
maintained under particular conditions of light and 
temperature, he claimed that after a time micro- 
organisms, such as bacteria and torulaj and even 
moulds, developed. His results have been de- 
tailed in several papers which have appeared in the 
pages of Nature during the last few years, and 
m “The Beginnings of Life” and “Nature and 
Origin of Living Matter.” Few have cared to 
undertake the laborious investigations necessary 
to follow this work, which cannot be said to have 
been confirmed, though the MM. Mary, of Paris, 
and a correspondent writing only last week in the 
English Me^iantc, state that they have observed 
the development of lowly organisms in culture 
tubes p^ared according to his directions. 

Dr. Bastian also supported the doctrine of 
“heterogenesis,” the sudden appearance of one 
kind of organism as the offspring of another, e.g., 
ciliates and flagellates descending from amoebae. 
This work was published in book form under the 
title of “Studies in Heterogenesis.” Dr. Bastian 
maintained his views against all opposition with 
a tenacity and ingenuity which won the respect of 
his bitterest opponents. A man of great personal 
charm and originality he literally died in harness, 
for up to three or four months ago he was con- 
tinuing his investigations and planning new ex- 
periments with a vigour which showed little 
decline in spite of his four-score years, and to the 
last his interest in science he had served so well 
remained undimmed. R. T. H. 


NOTES. 

His Majesty the King has been pleased to approve 
of the following awards this year by the president and 
council of the Royal Society A Royal medal to Prof. 
Sir Joseph Larmor, F.R.S., for his numerous and 
important contribu^ons to mathematical and physical 
science; a Royal medal to Dr. W. H. R. Rivers, 
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F.R.S.^ for his imp^taht, cicmti^Uthinslj^ em^i%piiy 
and ethnology. The followja^^warcl^tel^ ^^^fieen 
made by the president slil^ ^cibunrir;f*’']li^^ Cepjey 
medal to Prof. Ivan Petrovitch Paflot^»lor h^^ inves- 
tigations in the physiology .'of digei^ion of the 
higher centres of the nervous system; the Dav/ medal 
to Prof. Paul Sabatier, for his researches on contact 
action and the application of finely-divided metals 
as catalytic agen^; the Hughes medal to Prof. Paul 
Langevin, for his important contributions to, and pre- 
eminent position in, electrical sibience. 

The Admiralty announces that Staff-Surgeon G. M. 
Levick has been specially promoted to the rank of 
Fleet Surgeon for his services with the British Ant- 
arctic Expedition in 1910. 

The council of the Royal Meteorological Society 
I has awarded the Symons Memorial gold medal, which 
I is presented biennially for distinguished work done 
I in connection with meteorological science, to Dr. ^ 
C. A. Angot, director, ^pentral M^tdorologique de 
France, Paris. The medal will be presented at the 
annual general meeting of fhe society on January 19, 
1916. 

In the death of Lieutenant Frank Stevenson Long, 
nth Essex Regiment, British science loses a young 
man of great promise. Educated at Parmiter’s 
School, he proceeded to East London College as a 
Drapers’ Company scholar in 1906, and graduated 
with first-class honours in chemistry in 1909. He 
acted as demonstrator in the chemical department for 
a year, publishing his first paper on the velocity of 
addition of alkyl bromides to cyclic tertiary bases in 
I the Transactions of the Chemical Society in 191 x. In 
tho same year he took honours in^ physics, and went 
to Cambridge, first as a member of the Day Training 
College, and successively as secretary to the censor 
and librarian at Fitzwilliam Hall. At the outbreak 
of war he had already taken the mathematical trxpps 
in the first class, and was intending to sit for physic 
in the following June. With such careful preparation 
for his future work and with so wide an outlook, 
Long was regarded as a man for whom a brilliant 
career could safely be predicted. , He obtained his com« 
mission in September of last year, and was killed in 
action on September 26, 1915. ' ^ , 

A BRONZE statue of Captain R.< F. Scott, R.N., ^u|^" 
scribed for by officers of the Nayyi^. I^s been erected 
in Waterloo Place. Hie static 'A which- showi .the 
explorer in polar dress, is ‘ the w«r 4 t ol Scott 
Mr. A. J. Balfour, First Lord of Admiralty, In 
unveiling the statue on November 5,^,said.that it ylks 
not a bad thing even in the midst, great /War' ^o 
remember how great. have\heen.,^v|]^fohnanoei^^ 
the British Fleet’ in times of ; statue ^as 

to commeniorate the/hero ^f ^i^'bf thOM peao^l 
victories which resemble theMot^ries. of war, in that 
it involved danger, 8trU|||(le^^a^ } an heroic death. 
We are apt to forg^ hoW^vj^iu^^the Navy has done 
in the unwarlU^e and Vl^/moat dangerous work of 
exploration, travel, and;^pf wresting from nature 
secrets most jealously heli[ Captain .Scott wSs worthy 
to be ranked with those two great explorers tidiose 
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statu^ 'Stood tpi Sir JoSiv Franklip and 

Captaiy* jpipe^ Gpok. one^rejit ladvaotage, 

ovi^r every^^er>< man whose 
memory ^Jis comtnen!forate4^ by statuesf^Jn most cases 
the artist"^ htts torj.do^hts ^st from suw .pictures as 
remain^^or from the memory of friends atld^^i:elatives, 
but Captain l^cott had a happier and far rarer’ destiny, 
for his statue had been made by Lady Scott. 

The New School of Tropical Medicine and Research 
Laboratories in dalcutta are, according to the Pioneer 
Mail of September 8, now ready for occupation. They 
will be associated i;dth the Calcutta Medical College, 
so that a constant supply of tropical material will be 
available for study, and this will be one of the main 
objects to which research will be directed, viz., the 
elucidation of disease. Another subject to which study 
will be devoted will be the pharmacology of Indian 
drugs; if we may include quinine in this category 


a big wound with strong antiseptics, and then stitch- 
ing it up without drainage and sitting on it. The 
suggestion in the Times article that an acute con- 
troversy is proceedingji^ upon these matters is unfor- 
tunate and misteadin^. 

I Prof. SoouARiy Prillieux, member of the French 

I' Academy of Sciences, died on October 8, at the age of 
eighty-six, at his private residence at Mal 4 cl^che, near 
Mondoubleau, Loir-et-Cher. To students of mycology 
in this country his name has been familiar since the 
publication in 1897 of his ** Maladies des Plantes agri- 
ooles et des arbres frui tiers et forestiers causdes par des 
parasites vdg^taux.'* This book is endeared to the 
student by its clear style and the refreshing presence 
of some hundreds of original drawings reproduced 
faithfully by the engraver. Prof. Prillieux entered as 
a student in 1850 the “ Institut agronomique ** at Ver- 
sailles, and on leaving, his first botanical work was 


this drug must take premier place in such researches. 

MThe number of research workers at present arranged 
for is eight— a number by far too small, one would 
think, for the requirements of the many problems that 
present themselves for investigation. Let us mention 
only malaria, dysentery, cholera, kala-azar, ankylosto- 
miasis, filariases, beri-beri. Let us consider any one 
of these diseases in its etiological, pathological, and 
therapeutic aspects, and the work before these eight 
researchers is immen^. ' Further, teaching has to be 
carried on, which it is to be hoped that the research 
workers will not be called upon to undertake. How- 
ever, great undertakings often have small beginnings, 
and we are certain that important results will soon be 
forthcoming as the result of this new development. 


the study of the “ powdery mildew ** of the vine — that 
Oidium which was then devastating the Continental 
vineyards. In his book we find a beautiful and faithful 
drawing of the perithecial stage of this fungus, first 
found in France in 1892. In 1874 he was appointed 
professor of economic botany at the Central School of 
Arts and Manufactures, and two years later, when the 
“ Institut agronomique *’ was reconstituted at Paris, he 
was appointed there to the chair of botany. In 1883 
Prof. Prillieux became ‘Mnspecteur gdn^raP’ in the 
department of botany, and in 1888 was nominated 
director of the Laboratory of Vegetable Pathology. In 
1899 he succeeded to Naudin in the membership of the 
Academy of Sciences. Prof. Prillieux made numerous 
researches into the anatomy, morphology, and physio- 


The Times of November 20 published a rather 
flamboyant little article, headed “A Surgical Schism.” 
Ihis article said: “Not for half a century at least 
has the medical world been so sharply divided as it is 
to-day in regard to the question of the treatment of 
wounds.” Now, it is exactly half a century since 
Lister, at Glasgow, in 1865, ventured to treat 


logy of plants, but it was as an investigator into the 
diseases of plants that he became so well known, and 
this entitled him to his place as one of the founders 
in France of plant pathology. Asticles from him on 
this subject appeared frequently in the Annales des 
Sci. not, hotanique, Comptes rendus, and AhnaL de 
VInst. Nat, agronomique. 


a compound fracture by plugging the wound with a 
strip of .rag soaked iii undiluted and impure German 
^easote* Pysmia, and septicsemia and erysipelas 
were ravaging the wards of the old Glasgow Infirmary, 
and he, relying On. Pasteur’s work on the “germs of 
putrefaction,” and knqwing that creasote was a good 
disinfectant,” plugged a wound with it. That was 
the b^inning of everything, exactly half a century 
ago. To-day, there are many methods, but they do 
not all contradict or ej^lu^e each other. Nobody wants 
to rob the so]dii^^of/hi8 little tube of iodine, to be 
applied, to a wouqd right away; nobody wants to rob 
him of his little- of antiseptic or aseptic stuff 

for a “first dresi^j^/’r^But ,to this handy and clean 
use of “ Listerisihil’ Vti;^ methods have been 

added; the use pronlote the outward 

now of lymph, and vaqcine against sepsis, 

and the use of a yacdy^ffgi^i[ji] ;^tanus. The use of 
linage and, old, and 

Lister ^d more than, most inin‘ to establish the prin- 
ciples df it We must not tma^iie a sort of desperate 
^uabble aWng our military imrgeons, some, of them 
throwing antiseptics to the dogs, and othenif; flooding 
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In the October number of Mind (New Series, No. 96) 
Mr. C. D, Broad discusses, in an article which is in- 
teresting and suggestive to physicists, mathematicians, 
and psychologists, as well as to philosophers, 
the question ; “Is our Space Euclidean? ” He shows 
the necessity of distinguishing clearly what we mean 
by space as distinct from matter, and argues that 
points of space aird their relations are timeless, and 
that space must be considered as homogeneous. Nor 
must we conceive space as something which we 
analyse out of a complex presentation as we do when 
we distinguish in a musical note pitch and loudness, 
but, on the contrary, it is something we add to the 
experienced facts, although not in the Kantian sense 
of an intuitive knowledge. He shows the inherent' 
weakness, for purposes of ultimate truth, of the 
common psychological distinction between perceptual 
and conceptual space, since in one sense all spaces are 
both conceptual and perceptual. By our space we 
mean a space so constructed as to enable us to deal 
with the data of all senses and of all men. When 
we ask “Is our Space Euclidean?” we mean, subject 
to the conditions that space is to be changeless and 
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homogeneous and not to act on matter^ and that 
matter is to move about in space, can we construct 
a system of physics which assumes Euclidean geo- 
metry for space and enables |is to deal adequately 
and consistently with all the data that men of science 
agree to be most worthy to be taken into account? 

In the Annals of the South African Museum (vol. xv., 
part ii.)* Rev. T. R. R. Stebbing publishes part 8 of 
his account of South African Crustacea, enumerating 
twenty-two species of macrurous Decapoda, half of 
which are described as new. In the family Hippo- 
lytidae a new genus is founded, the name of which is 
the last term in a curious series of word-buildings. 
Risso established Lysmata, Stimpson founded Hippo- 
lysmata, and now Mr. Stebbing gives us Exhippo- 
lysmata for a species taken off the mouth of the 
Tugela River. 

Amoeba proteus has been described and discussed in 
biological laboratories more fully perhaps than any 
protozoan. Yet Miss L. A. Carter finds several new 
and interesting points in its cyst, which are described 
and figured in the Proceedings of the Royal Physical 
Society of Edinburgh (vol. xix., No. 8). The cyst 
consists of two membranous walls outside which is an 
envelope formed of cemented fragments. In the repro- 
duction of encysted individuals from seventy-fivo to 
one hundred young Amoebaa were formed by the fami- 
liar division-process. 

Australian cattle may be affected by nodules below 
the skin caused by the presence of “ nests ** of small 
nematode worms (Onchocerca gihsoni). Dr. Georgina 
Sweet has lately investigated the occurrence elsewhere 
of such parasites (published by the Ministry of Trade 
and Customs, Melbourne). She finds that the identical 
species is present in cattle in the Malay countries, 
while other species of Onchocerca afflict Bos indicus 
and B. huhalis in India. The original host is believed 
to be the Indo-Malayan Gaur (B. gaurus), whence the 
parasites have been passed to cattle in the Malayan 
and Australian regions. Unfortunately the mode of 
transmission is still unknown. 

Some valuable notes on the reptiles of the Oke- 
finokec SwaTnp of Florida appear in the Proceedings 
of the Academy of Natural Sciences of Philadelphia 
(vol. IxvU., part i.) by MeSvSrs. A. H. Wright and 
W. G. Funkhouser. Their notes on the alligator 
(Alligator mississippiensis) are profoundly interesting. 
These animals are hunted for the sake of portions of 
their hides, and arc decoyed to their doom at night 
by means of the glare from a lamp. As they rise 
to the surface, attracted by the light, they are shot. 
Particular attention is directed to the coloration of 
the young, which at first are transversely banded 
with bright yellow; these bands, however, slowly 
fade, and in the adult are wanting entirely. On the 
other hand, the dorsal tubercles of the neck .are 
absent in the very young specunens. The notes on 
the habits of the lizards and shakes and the colour 
variation they present are no less valuable. Many 
features worthy pf note are also recorded of the 
Chelonia of this mjfxnp. 
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The Museums Journal for November gives an 
admirable account of the newly-opened Bolling Halt 
Museum of Bradford. Until recently a private resi- 
dence, the oldest portions of which date from the 
fourteenth century, it passed into the possession of 
the city of Bradford as a free gift from its owner, 
Mr. G. A. Paley. Much renovation has been done 
since the building came into the possession of the 
Corporation. Oak panelling of the seventeenth cen- 
tury had been painted over, ornamental ceilings were 
underdrawn with lath and plaster, elaborately-wrought 
mantelpieces had actually been covered to a dead 
surface with cement and painted to simulate stone- 
work, while the original rooms had been subdivided 
till they were little more than cupboards. No more 
fitting home for a museum of archseolog^y could be 
found than this, which has the further charm of 
standing in beautiful grounds. In this same number 
I Mr. W. H. Mullens concludes his most readable his- 
tory of the old Leverian Museum. His account of^ 
the dispersal of the collections contains some valuabfc 
facts not otherwise accessible. 

Two West African cereals of some importance, 
known by the native names of Iburu and Fundi, are 
described and figured by Dr. Stapf in Kew Bulletin 
No. 8. Iburu, Digitaria iburua, is grown as a field 
crop in the Hausa States, N. Nigeria. The spikelets 
are densely packed, and a single head may contain 
1000-2000 grains, which only 'weigh 07 mgr. each, 

I and more than 40,000 go to one ounce. Fundi, Digu 
I taria exilis, has been known for some time as a culti- 
vated cereal; the heads of grain are smaller than in 
Iburu, and the seeds lighter, as about 53,000 seeds 
weigh an ounce. Fundi, however, is in much more 
general use by the natives. It is cooked by being 
thrown into boiling water or used like porridge. It 
seems probable that it might be appreciated as a light 
farinaceous food if exported to this country. 

Forest Bulletins, Nos. 27, 28, 29, contain notes 
on blackwood (Dalbergia latifoUa)^ dhauri (Lager- 
stroemia parviflore), and sundri (Heritiera minor) 
respectively. In each bulletin a section of the timber 
I is mounted to show the character of the wood. Tht^ 
text comprises details as to the general distribution 
of the trees and particulars of their locality and habit 
in India. Then follow a description of the properties 
I and uses of the timber, an account of the natural 
reproduction and rate of growth of the trees, notes 
on the distribution in the different proWnces in India, 

I methods of extraction, etc. Sundri is a valuable 
timber somewhat dispkiccd by teak. ' Sin<^ ,the sundri 
I and teak forests are not in the siune are£^, the fonner 
timber has escaped the notice of traders, but , if 
extracted it would appear; .frofvl' a trial 
cutta, to offer prospects of a lucrative business. 

The forests of ■ Victoi;te» ::^toaUa, for^ the sub- 
ject of an. interesting jpp^jby Mr. A. Hardy 
read before the Field Ckib« Victoria, the 

first part of which is published in their journal, The 
Victorian Naturalist, vol. .xxxii.. No* 5, 1915. ^ In the 
opening historical survey it is pointed put that there 
was little exploitation of the l^ests until about the 
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year 1857, when the gold rush to Victoria com- 
menced. Then a demand sprang up for timber for 
dwellings, culverts, fences, etc., resulting in a deplor- 
able destruction of valuable trees. The huts built 
were only “wattle and daub” at first, and for these 
the pliable and tough branches of acacia were used. 
From this use the popular name wattle has been 
applied to the Australian acacia, and is in common 
use to this day. Now, with the establishment in 
1907 of a proper State Department of Forests, the 
care of the timber is assured, and 4,000,000 acres, 
or 7 per cent, of the total area of the State, is a 
reserved forest area. An account is given of the 
different types of Victoria forest, which arc charac- 
terised chiefly by different species of eucalyptus. Pure 
forests of one species of these trees are not common, 
though woods may often consist entirely of several 
different species of eucalyptus. In the highland glens 
of Otway and Gippsland graves of the myrtle beech 
(Notofagus cunninghamii) are be found. 

The Journal of the College of Agriculture, Tokyo, | 
for March 20, 1915, contains a short article by Dr. S. 
Honda on the maximal growth of Japanese limber 
trees. Dr. Honda’s article is illustrated by some excel- 
lent photographs of famous Japanese trees. The sacred 
tree of Arisan in Formosa (Chamaecy Paris formosen- 
sis) attains the height of 40 metres, while the seven- 
forked Cryptomeria of Takaoka reaches 36 metres. 

An extensive paper by Dr. S. Kusano, entitled, 

“ Experimental Studies on the Embryonal Development 
in an Angiosperm,” appears in the Journal of the 
College of Agriculture, Tokyo, for March 20, 1915. 
The paper is an elaborate study of the reproductive 
processes in a saprophytic orchid (Gastrodia elata), 
i’ombining the methods of cytological study and ex- 
l^rimental or field work, which, as the author says, 

“ are in most cases not well co-operated.” As in some 
other orchids, the embryo-sac has only four nuclei, 
instead of the usual eight. .Triple fusion takes place, but 
no endosperm is formed. The nuclei in the embryo-sac, 
which ought to be haploid, are frequently found to 
show the diploid number of chromosomes (sixteen to 
eighteen). This points to the possibility of partheno- 
genesis . (apogamy), whjch, however, could not be in- 
duced experimentally. The unpollinated flowers may 
develop dehiscent capsules and externally normal j 
seeds, but no embryo. Development is further stimu- 
lated by certain foreign pollen (especially that of the 
ordud Bletia), but fertilisation is not effected. The 
nucleus of an unfertilised egg was sometimes ob- 
served to divide ; here Ihe nucleus was haploid, so the 
case was one of incipient true parthenogenesis, as 
distinguished from apogamy, but it goes no further. 
Delay in pollination fayayra poly-embryony, the second 
embiyo being derived jfrotft the synergid, which would 
othttwise provide the ^flipper polar nucleus.” Self- 
fertilisation, thougji. occurrence in Nature, 

IS quite effective. . - . 

In th^ Gedgtaphieal youn^t^r November (vol, xlvi.’, 
No. 5) Dr. C. Davison gives anj account of the earth- 
quakes in Great Britain from 1889 to 1914. During 
those twenty-six years the nuftber of earthquakes was 
no fewer than 357, although not one was accompanied 
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by crust displacements at the surface. Some years 
were rich in earthquakes, like 1912 with 74, or 1890 
with 26, while others, like 1914, 1897, ^nd 1899, had 
only one. Dr. Davison discusses at length some 
typical cases, and then the origin of British earth- 
quakes in gencraU ^ 

The Sahara in 1915 is the subject of a useful paper 
by Mr. F. R. Cana in the Geographical Journal for 
November (vol. xlvi.. No. 5). The summary contains 
a good deal of information regarding recent French 
exploration, which is widely scattered and not easy 
to lay hands on, and it concludes with a discussion 
of the possibilities of the land. Mr. Cana estimates that 
over an area of 350,000 square miles, that is, about 
one- tenth of the Sahara, increased cultivation is pos- 
sible, and would be profltable. A good deal of well 
sinking has been done by the French in the Algerian 
Sahara, with most satisfactory results. Railway ex- 
tension to some of the larger oases would increase 
the export of dates. 

The theory that the upper layers of the atmosphere 
are ionised and therefore conduct electricity, first 
enunciated by the late Prof. FitzGerald in 1893, kas 
been extensively utilised in recent years to explain the 
law of decrease of the intensity of radio-telegraphic 
signals with distance. In an article in the Revue 
gindrale des Sciences for October 30 Prof. H. Nagaoka, 
of the University of Tokio,' attributes this ionisation to 
two causes. The first is the utra-violet light of the 
sun, which he believes is capable of ionising the atmo- 
sphere down to about 40 kilometres from the earth’s 
surface. The second is the stream of electrons emitted 
by the sun, which, owing to the magnetic fields of 
the sun and the earth, describe paths far from straight 
and account for the ionisation of the upper atmosphere 
at night. The greater height of the reflecting layer 
at night and the consequent reduction in the number 
of reflections of the waves at the ionised layer and at 
the earth’s surface account for the better transmission 
of signals at night. The under concave surface of 
the ionised layer above a station at which the sun is 
rising focuses the waves from the west near tlie sur- 
face of the earth, and so gives the good signals at 
dawn. A similar focusing of the waves from the cast 
occurs at sunset. The effect of solar etlipses is ex- 
plained in the same way, and Prof. Nagaoka points 
out that as the period of an electrical oscillation on 
the sun is 6*5 seconds, there should be a corresponding 
period in the stray signals at terrestrial stations. He 
hopes radio-telegraphic observers will succeed in detect- 
ing this period. 

The October issue of Knowledge contains an article 
on “Eutectics,” by J. L. Haughton and D. Hanson. 
In addition to a clear account of the properties and 
structures of these important alloys, the authors give 
a series of eight photographs of typical eutectics. 
These photographs, admirably reproduced on a large 
scale from various originals, are amongst the finest 
illustrations of the kind that have been offered to the 
general public. The publication of such illustrations 
should go far to convince those who are interested in 
the industrial employment of alloys that it is worth 
while to study their structure and to make use of the 



352 


NATURE 


[November. ^5, 1915 


additional knowledge that has been rendered available 
during the past twenty years or so. 

The spontaneous racemisation of optically active 
compounds is discussed by S. Komatsu in the third of 
his Studies in the Stereochemistry of Quinquevalenl 
Nitrogen** (Mem. Coll. Sci., Kyoto, vol. i.. No. 5, 
July, 1915). In the case of a typical optically-active 
iodide it was shown that fusion brought about the 
decomposition shown in the equation, 

N(CH,)(C,H.)(C.H,X CH,.C.H0I 

N(CH3)(C.H,)(C.H.) + QH,.CH,.I. 
On allowing the fused mass to stand for a few days 
the iodide was reproduced, but when purified by re- 
crystallisation from alcohol it was completely inactive. 
In this way direct, proof was obtained of the theory 
first put forward by Pope in 1899 to account for the 
autoracemisation of these compounds. 

The fifth part of the Memoirs of the College of 
Science, Kyoto (July, 1915), contains a complete investi- 
gation of the system : sodium sulphate-sodium 
chromate-water. It is shown that at 15° C. the deca- 
hydrates of sodium chromate and sodium sulphate are 
mutually miscible in all proportions. At 25®, however, 
the formation of these mixed crystals is limited to 
34 mols. per cenj. of the chromate. When more 
chromate is added, the mixed crystals are decomposed, 
and the anhydrous sulphate separates. On further addi- 
tion of sodium chromate, a new salt appears, which is 
probably a hexahydrated chromate not possessing the 
power of forming mixed crystals with the sulphate at 
25® C. Indications have been obtained of the possible 
formation of a double salt of the composition 

2NaaS04,NaaCr04,3oIl30, 

Attention may also be directed to a series of papers in 
part 3 of these memoirs on the alloys of (i) Sb and Te, 
(2) Te and Se, (3) Te and Sb, (4) T1 and Se. These 
include a complete investigation of each system from 
the point of view of the phase rule, and are illustrated 
by microphotographs of various alleys. The com- 
pounds detected include SbaTcs, PbTe, TljSe, TlSe, 
TlaSe,, whilst Te and Se are shown to form two series 
of mixed crystals descending to a eutectic point at 
95 per cent. Se and 130® C. 

In No. 3 qf vol. i. of the Bacteriological Scries of 
the Memoirs of the Department of Agriculture in 
India, Mr. N. V. Joshi claims to have isolated a new 
nitrite-forming organism from soil, differing morpho- 
logically from others hitherto known. Its thermal 
death point lies between 70® and 80® C., and its 
optimum temperature of action at between 25® and 
35® C. An increased proportion of carbon dioxide 
in the atmosphere acts as a stimulus to, the activity 
of this organism. o>2 gm. of glucose in 50 c.c. of 
Qmelianski’s solution totally inhibits nitrite formation 
^ this organism, and 0*2 gm. of asparagin greatly 
retards it. In solutions containing phosphates, ammo- 
nium chloride, ammonium sulphate, ammonium car- 
/V tefiate, asparagin and urea serve as sources of 
.^l^trogen; in the absence of phosphates, ammonium 
'^^barbonate is the only substance which can be easily 
changed to nitrite. , 

In a recent review of a small book called **An 
Introduction to Mining Science" (October 21, p. 198) 
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it was pointed out that in this as in all works which 
propose to teach just such *portions of science as find 
direct application to any branch of technology the 
educational benefit to be gained from a study of the 
science is deliberately sacrificed to expediency. One 
of the authors of this book has taken exception to 
this statement. We have no objection to putting his 
protest on record, but we are unjd>le to open our 
columns to a discussion of the pomts raised by the 
review. Our reviewer holds — and most people will 
agree with him — that in teaching an art the 
proper understanding of which requires the know- 
ledge of certain portions of pure science, one of 
two methods may be adopted : either the student may 
be taught the science as a systematic entity, and then 
taught the incidence of such portions of the science 
as bear upon the industry in question, or else the 
teaching may be restricted to such portions of the 
science as are required for the special purpose in view. 
The former method raas a higher educative value than 
the latter, because the reasoning faculties of a student 
are educated by the systematic study of the science 
in its logical development, whilst the latter method, 
even though it might teach all the scientific facts that 
bear upon an industry, sacrifices the educative advan- 
tages of the former. 

Messrs. Longm.nns and Co. announce for publica- 
tion in their series of Text^hooks of Physical Chemistry 
part ii. of " Electro-Chemistry," by Dr. E. B. R. Pri- 
deaux; "A System of Physical Chemistry," by Prof. 
W. C. McC. Lewis; "Practical Spcctrographic Ana- 
lysis," by Dr. J. H. Pollok; and "Crystallography," 
by T. V. Barker. In their Monographs on Physics 
will bo issued, “Tlie Emission of Electricity from Hot 
Bodies," by Prof. O, W. RichardsOn ; " Electric 
Waves," by Prof. G. W. Pierce; and "Atmospheric 
Ionisation," by Prof J. C. McLennan. 

Messrs. West, Newman and Co. have nearly ready 
for publication, "Vigour and Heredity," by J. Lewis 
Bonhote. It will be illustrated by coloured and un- 
coloured plates and diagrams. 

OUR ASTRONOMICAL COLUMN. 

The Dfcember Meteoric Shower. — ^This not- 
able stream is an annually recurring one like 
the August Perseids, and it 'will be visible this 
year at a period when there will be little interference 
from moonlight. The radiant point apparently moves 
from near theta to alpha Gemindrum, and the e^tivity 
of the display seems prolonged over neacty ; tjiree 
weeks. More observations are required as to the fdace 
of the radiant on successive nights. As observed by Mr. 
W. F. Denning at Bristol, the smoothed positiqne are 
approximately as under 
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There is a companion shower, often rather strikingly 
visible at , the same time, and its r^iant point is 
about 10 degrees east of the chief sysAm. It appa* 
rently shows a similar displacement to the eastwards 
at the rate of about i degree per day. 

These showers from Gemini are sometimes extremely 
active, and on the night of the maximum, about 
December ii, furnish 20 or 30 meteors per hour for 
one observer. They have swift flights, not often with 
conspicuous trains or streaks, and are not recorded 
so easily and accurately as the meteors from Perseus 
in August or those from Leo in November. 

Comet 1915(2 Melush. — Orbital elements for this 
comet have been calculated by Messrs. S. Einarsson 
and Alter, of the Berkeley Astronomical Department 
(Lick Observatory Bulletin, No. 273), from three 
observations made by Aitken on September 20, 21, 
and 23 : — 


Ta=i9i5 Oct 13*3959 G.M.T. 
=118*^ 50' 30^^) 

77 ° 42' 52 "W 9 iS-o 
f = 53 32' 41 J 
log ^ =9*64669 


Elements deduced by Messrs. Braae and Fischer- 
Petersen were given in this column for October 14. 
It is pointed out that the orbit plane is nearly the 
same as that of comet 1915, also discovered by Mellish. 
In the current number of the Observatory Dr. Crom- 
melin states that the elements show a distant re- 
semblance to those of the comet of 1402. 

Visibility op Mercury. — ^The last W. elongation 
(18° 49O of this planet occurred on November 7, and 
although only twfe-thirds of the possible maximum, 
the planet was seen by Mr. H. E. Goodson from 
the Hill Observatory, Salcombe Regis, ten days later 
on the morning of November 17, just before 6.15 a.m., 
attracting attention as a conspicuous naked-eye object, 
less than 1® above the eastern sky-line in a moderately 
bright dawn. 

The Light-curve of RZ Cassiopei-®.— A num^r 
of minima of this important circumpolar short-period 
eclipse variable have l^en followed by Sig. E. Pad, at 
the Royal Observatory of Catania (Mem. Soc, SpetU 
Itah, September). The measures were made by means 
of a Topfer wedge photometer attached to a Cooke 
telescope of 15-cm. aperture. The mean light-curve 
is based on 2274 measures made during eight minima 
since last July, and the magnitude ranges from 
5 * 9 - 7*8 in 2h. 45m. 


RECENT SCIENTIFIC WORK IN ITALY. 

CINCE the outbreak of war in August,' 1914, up to 
the end of May last, when Italy entered into 
the struggle, the output of scientific work in Italy 
seems to have suffered but little from the general 
upheaval Which has in other countries so largely dis- 
organised scientific effort. The AM of the RoysA 
Academy of the Lincei, which may be taken as re- 
presentative of scientific work in general, embracing 
as it does all the different branches, shows during 
this period very little falling .off from previous years 
either in the number ^pr quality of the papers pub- 
lished.’ This may be;^n from a brief review of the 
contributions of gene^ vintprest published in vol, 
xxiii., part ii., and^v<)^vii^iv;| part i., which cover this 
period:'.., 

Prof. C. Acqua (vol, '^ii., p. .78) has an 

interesting paper on the ardfidal absorption of liquids 
b^. the parts 6f ptahts, in which a description .is 
^ven of the atriklng ,. effects produced bv allowing 
living plants to absorb nutritive, solutions « through the 
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leaves or cut branches. Plants which ordinarily die 
down in the autumn were in this way kept in leaf 
throughout the winter by the absorption of saccharose, 
whilst in other cases plants placed in unsatisfactory 
conditions of growth, which ordinarily would cause 
rapid fading, were^ revived by administering sugar 
solutions through tne leaves or stalks. 

Dr. V. PaoHni and R. Lomonaco (vol. xxiii., ii., 
123) show that the green essential oil obtained from 
Italian-grown wormwood (Artemisia absinthium) con- 
tains about 10 per cent, of a mixture of a- and 
^-thujones, 48 per cent, of thujylic alcohol, either free 
or in the form of acetic, isovaleric, and palmitic 
esters, and smaller proportions of phellandrene, 
cadtnene and a blue oil of undetermined composition. 

From a study of the effect of very dilute acids on 
the germination of oats (Avena saliva), Prof. R. 
Pirotta (vol. xxiii., ii., 166) concludes that the anion 
and kation of the acid have distinct effects, both 
chemical and biological, on the plant; the hydrogen 
acts on the root, and the reaction is localised therein, 
whilst the effect of the anion is localised on the grow- 
ing points. From a similar study made by &*. F. 
Plate on the effect of the chlorides of the alkali metals 
on germination, it is seen that the chlorides produce 
very different effects from the corresponding nitrates, 
the difference being due to the presence of a different 
anion. 

In two papers on the formation of hydrocyanic adfd 
in plants, Prof. C. Ravenna (vol. xxiii., ii., pp. 222 
and 302) points out that in the estimation of small 
quantities of hydrogen cyanide in such cases, it is 
preferable to uso potassium chromate as an indicator 
in titrating with silver nitrate solution rather than to 
employ Liebig’s or Denig^s’s method. * It is shown by 
a number of experiments on Phaseolus lunatus that 
this plant on germination at first produces hydrogen 
cyanide in increasing quantities, but that after a time 
the amount falls off. This plant, therefore, is no 
exception to the rule formerly established by the 
author with regard to the course of formation of 
hydrogen cyanide by cyanogcnetic plants. 

Dr. A. dementi (vol. xxiii., ii., 517 and 612) 
describes a new method of determining the action of 
arginase, based on the quantitative estimation, by 
means of the formaldehyde process, of the new amino- 
group formed by hydrolysis of the arginine to urea 
and ornithine. Arginase is shown to be present; not 
only in the press juice of the liver of mammals, but 
also in aqueous extrac'ts of these. In a later paper 
Dr. Clement! (vol. xxiv., i., 352) shows that Sorensen’s 
titration process in presence of formaldehyde can be 
applied to mono' substituted amino-acids, such as 
sarcosine; as slight hydrolysis occurs in such cases, 
it is, however, necessary, in order that the results 
correspond with the whole of the acid present, that 
alkali should be 'added up to the point when an intense 
red coloration is produced with phenolphthalein. 

Dr. Eva Mameli and Prof. G. Pollacci (vol. xxiv., 
i., 966) ‘deal with the question of the direct assimila- 
tion of atmospheric nitrogen by plants. As the result 
of numerous analyses conducted under a system of 
rigorous control, it is concluded that the faculty of 
assimilating nitrogen directly from the air is far more 
widely distributed among plants than has hith^to 
been admitted. Nearly all chlorophyll-containing 
plants, from algae to phanerogams, can, under specieu 
conditions, make use with greater or less activity of 
the atmospheric nitrogen. This property is mqst 
strongly marked in the Hydropteridae, such as Azolla 
caroUmanum and Salvinia natans, and in Lemna 
major and L. minor, but phanerogams such as 
Cucurhita pepo, Acer negundo, and Polygonum 
fagopyrum also possess it. 
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A series of papers on the metabolism of amino> 
acids in the organism is contributed by Dr. U. 
Lombroso and his collaborators (vol. xxiv., i., 148, 
475, 863, and 870). Dr. A. Clement! (vol. xxiv., i., 
972) has studied the action of proteoclastic enzymes on 
polypeptides,^ and (vol. xxiv., i., 55) the introduction 
of the guanidine nucleus into the molecule of poly- 
peptides and its significance in physiology. 

Amongst papers in pure organic chemistry, the 
following may be mentioned. E. Sernagiotto has' 
studied in detail carvone camphor^ a substance formed 
by the isomeric change of carvone when exposed to 
light in aqueous alcoholic solution. A. Angeli deals 
with the properties of certain azoxyphenols and of 
certain aldehydic compounds, V. Paolini and L. 
Devizia with the isomeric linalools and the resolution 
of the inactive form into its optically active com- 
ponents. L. Mascarelli and F. Negrisoli describe the 
resolution of decahydroquinoline into its optical anti- 
podes. 

In inorganic chemistry. Dr. G. Ponli describes in- 
vestigations of the exhalations from Mount Etna; 
L. Cambi and G. Sperone have studied the properties 
of calcium amalgam and give measurements of its 
electromotive force. The electromotive force of mag- 
nesium amalgam forms the subject of a separate 
paper by L. Cambi. 

In physics, A. Lo Surdo has studied the electrical 
field in the Hittorf-Crookes space, and the electrical 
decomposition of spectral lines. A. Venturi gives 
measurements of gravity carried out in Sicily in 1910, 
and U. Cisotti contributes a mathematical study of 
new types of permanent periodic and rotational waves. 
G. C. Trabacchi deals with the Hall effect in alloys 
of tellurium and bismuth, and P. Cardani describes 
a method of stabilising the action of Rontgen tubes 
by absorption of the carbon dioxide. 

In the biological sciences, B. Grass! deals with 
phylloxera, G. Tizzoni with the significance of poly- 
morphism in identifying the streptobacillus of 
pellagra, and R. Perotti with the morphologic.al 
variation of Mycoderma vini, 

W. A. D. 


PHYSIOLOGY AT THE BRITISH 
ASSOCIATION. 

A rt'ER the president’s address the reports of 
several research committees were received. 
Prof. Waller demonstrated a small apparatus he had 
devised for the convenient administration of known 
percentages of^ chloroform. The regulation of the 
dose is easily effected, and anaesthesia may be safely 
induced by the patient himself, the ma.sk 'falling 
the face when the patient is sufficiently under chloro- 
form. 

In the report of the committee investigating the 
electromotive phenomena of plants Prof. Waller de- 
scribed an electrical method of testing the vitality of 
seeds. The size of the electrical response is directly 
proportional to the amount of vitality. The method 
is a great improvement upon existing methods, and 
should prove of commercial value in the testing of 
seeds. 

Prof. Moore gave a paper on the action of light 
upon certain inorganic and organic substances. lie 
reviewed the action of chlorophyll in photosynthesis, 
and showed how similar action could be obtained by 
the use of inorganic salts in place of chlorophyll. 
Prof. Moore found that acid sails, and especially iron 
salts, are most effective, the action being greatest 
when the colloidal surface is at a maximum. Chloro- 
phyll itself is not essential element in photosyn- 
thesis, but the colloidal salts In the chloroplast. Iron 
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salts are abundant in many of the lower plants, and 
enable these t^, make use of the action of light. 

Dr. T. W. Edridge-Green, in a communication 
entitled **Some Fundiamental Facts of Vision and 
Colour Vision,” attacked the prevalent assumptions 
that the rods of the retina are percipient elements, 
and that there are fundamental colour sensations which 
by their mixture give rise to other colour sensations. 
He adduced a number of arguments which he con- 
sidered destructive of these theories. 

Dr. T. W. Graham Brown then illustrated by 
lantern slides the effects of removal of the post-central 
gyrus of both sides of the brain upon the movements 
of a chimpanzee. Shortly after operation the chim- 
panzee was able to swing from the bars of the cage, 
using either hand with no sign of inco-ordination. 
A month after operation the animal showed no 
symptoms, was able to choose the right key from a 
bunch, insert it in the keyhole, and unlock and open 
the door of its room. 

Prof. Herring described the effects of thyroidectomy 
and thyroid-feeding upon the adrenin , content of the 
suprarcnals. The adrenin was tested’ by the action 
of extracts of the suprarcnals upon the blood-pressure 
of pithed cats after the method employed by Elliott. 
In a further scries the amount of adrenin was 
measured by Folin’s colorimetric process, aid expressed 
in amount per kilo, body-weight. Thyroidectomy 
reduced the adrenin content considerably, but, when 
compared with the adrenin content of control animals 
similarly operated on except for the thyroids bein^ left, 
it was found there was little difference. In animals 
which tolerate thyroidectomy, e.g, Rabbits, there was 
little difference between the adrenin contents of thy- 
roidectomised and control opera ted-upon animals a 
month after operation. Thyroid-feeding, on the other 
hand, in every case increased the adrenin content above 
that of the normal animal, and extracts of the supra- 
renals from thyroid-fed animals gave greater effects 
upon blood-pressure than similarlY prepared extracts 
from the suprarcnals of normal animals. 

On Thursday Prof. Bayliss opened the day’s pro- 
ceedings by a paper on ”The Mode of Action of 
Urease.” He finds that urease is active in solutions 
in which it is insoluble, e.g. strong alcohol, and there- 
fore acts at its surface by adsorbing urea. Water 
increases the rate of reaction by mass action or by 
the intervention of molecular forces in the act of con- 
densation. On this assumption the action of various 
substances on the rate of reaction. may be explained 
in two ways. The one action changes the de^ee of 
colloidal dispersion, and so alters the extent of active 
surface. Electrolytes show this action either by in- 
creasing dispersion and so accelerating the reaction, 
or by decreasing the surface by aggregation or in- 
cipient precipitation and so retarding the reaction. 
Weak acid and phosphate accelerate the reaction by 
increasing dispersion ; multivalent ions, such as 
lanthanum, retard the reaction. The other effect may 
be explained by the substance taking possession of 
the surface and displacing the urea from it. This is 
shown by the so-called “surface-active” substances 
such as amyl alcohol, bile salts, and saponin. Surface 
energy is depressed and has a negative temperature- 
coefneient, and Prof.. Bayliss finds that the retardation 
of reaction is greater at low than at higher tempera- 
tures. Adsorption of urea by .urease also explains 
the ratio existing between the concentration of tiie 
enzyme and its activity, together with the constancy 
of the rate of reaction above a certain concentration 
of the substrate, the latter being due to saturation 
of the surface. Concentrated .solutions of urea greatly 
retard the action of urease and other enzymes. This 
is not explained by viscosity or want of water, but is 
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probably due to some‘ action related to the solvent 
properties of urea. All attempts at synthesis of urea 
by urease .failed. Prof. Bayliss referred to the com- 
plexity of the process of hydrolysis of urea, and believes 
that the first action of urease on urea is to form 
ammonium cyanate. The change of ammonium car- 
bamate to carbonate is not accelerated by urease. An 
interesting discussion of problems raised by the paper 
followed, in which Prof. Ramsden and Prof. Moore 
took part. 

Dr. J. Tait gave a communication on capillary 
phenomena in blood cells, and on phagocytosis. He 
described the movement of the spindle-shaped cells 
of invertebrate blood in coagulation, and pointed out 
their analogies with blood platelets. Such cells are 
phagocytic, but not amoeboief; their movement is irre- 
versible and passes into cytolysis. Dr. Tait proposes 
the name “Thigmocyte for this class of blood cell. 
If the thigmocyte is unstable for any substance it is 
phagocytic for that substance. The movement may 
be explained physically, and obeys the laws of capil- 
lary attraction. Leucocytes, on the other hand, may 
be stable on a foreign substance, and yet be capable 
of ingesting small fragments of that substance. Dr. 
Tait showed that this is not inconsistent with a physical 
explanation. He further proposed a physical explana- 
tion for various blood phenomena, amtx*boid move- 
ment, diapedesis, the relation between agglutinins and 
opsonins, and the coagulation of blood. 

Dr. C. E. Lea showed lantern slides of electro- 
cardiograph records from clinical cases of auricular 
fibrillation of the heart, and pointed out the value of 
this method as a mode of diagnosis. The action of 
drugs on the condition was also illustrated. 

Dr. E. P. Poulton read a paper on the alleged acid 
intoxication of diabetic coma. He analysed a scries 
of cases showing the amount of alveolar COj and 
the hydrogen-ion in the blood. Dr. Poulton finds no 
evidence of acid intoxication in diabetic coma; the 
blood, indeed, shows no increase in H-ion concentra- 
tion in this condition, and is less acid than in urasmia, 
or even after moderate exercise. He believes the 
coma of diabetes to be the direct action of some 
poison, possibly acetoacetic acid. The lowering of 
the alveolar COj may be to some extent responsible, 
and is in itself a trustworthy index to the onset of the 
condition. 

Prof. W. H. Thompson recorded some experiments 
upon arginine and the formation of creatine. 'He ^ed 
or injected dogs ’and ducks with arginine, and esti- 
mated the output of creatine. In nearly all cases 
there was an increase of the creatine-creatinine output, 
injection giving the higher result. Racemic arginine 
gave no greater eifect than dextro-arginine. 

Prof. Thompson also contributed a paper on the 
effects of tetanisatioh on the creatine arid creatinine 
in ’the muscle of the cat, A decerebrate animal was 
used and the creatine estimated by Folin’s method. 
There was an apparent decrease as the result of long- 
continued activity of the muscle, but Prof. Thompson 
did .not .believe there was any real alteration, the 
apparent decrease being explained by other factors. 

On Friday Dr. C. Powell White described a test 
for copper sufficiently delicate to detect i/io6th of a 
milligram in 15 c.c. of fluid. The test is identical 
with Oliver’s test for morphine. Dr. Powell White 
found copper in jdl the tissues of the body and in 
v^ioua foodstuffs^^anitnal and vegetable. Quantita- 
tive measurements 'were ''m;ade by the ferrocyanide 
meth^. .The copper may possibly play an important 
part in the reactions taking placa in the living cell.- 

Dr.^ Lamb and Mr. Holker reviewed a number of 
methods of differentiating fats and lipoida. micro- 
chemically, and showed lantern slides of tissues thus 
treated. 
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I Dr. Lamb also illustrated the appearances of the 
mucous membrane of the small intestine during fat 
absorption, and showed differences in the columnar 
cells according to the kind of fat that was 
administered. 

Dr. Sarah M. Baker propounded a new theory of 
muscular contract!^ which she termed the ** liquid 
pressure theory.*,* ^ The theory was arrived at in con- 
sequence of a similar explanation of the ascent of sap 
in trees. An aeropermeable membrane, impermeable 
to liquids but permeable to gases, is assumed to 1^ 
present in muscle. Carbohydrate is oxidised in the 
muscle^ with the production of water and COf The 
formation of water causes a liquid pressure which 
manifests itself as a contraction of the muscle. Re- 
laxation is due to rapid evaporation of water through 
the membrane. The heat thus lost reduces the local 
energy of the oxidation process by about nine per 
cent. Dr. Baker cited a number of observations sup- 
porting various points in the theory. In the discussion 
that followed. Prof. Thompson and Prof. Herring 
criticised the application of this theory to muscle in 
several details, and Dr. Baker replied. 

Dr. Tait and Dr. Harold Pringle then gave a paper 
on the elasticity of the strophanthinised heart. 
Tracings of an isolated frog ventricle in Schafer’s 
plethysmograph were exhibited by the lantern, and the 
action on it of strophanthin demonstrated. The 
amount of relaxation of the ventricle was shown to be 
directly proportional to the preceding contraction, afid 
to be entirely due to the elasticity of the heart. 


BOTANY AT THE BRITISH 
ASSOCIATION. 

'T'HE meeting this year was a busy and successful 
^ one, though the attendance was smaller than It 
would have been in happier circumstances, many mem- 
bers being prevented from attending by more urgent 
calls and duties. 

The shadows cast over the meeting by the war 
were deepened for Section K by the news of the 
premature death of Prof. D. T. Gwynne-Vaughan, 
who had been for many years successively secretary 
and recorder of the section. On Wednesday morning 
the section adjourned as a mark of respect during 
the hour of the funeral. A new departure which proved 
of value scientifically was the setting apart of an 
afternoon in which readers of papers demonstrated 
their results, and others also gave demonstrations. 
It afforded an opportunity for informal discussion 
which was greatly appreciated. No sectional dinner 
or excursions were arranged. • 

The presidential address has already been given in 
an abridged form in these pages. It embodied a plea 
for tho revival of the causal point of view in morpho- 
logy, so long neglected in favour of the phyletic aim. 
Using the alternating generations of the fern, the seed 
and its embryo, and other examples, the president 
illustrated the application of distinctively morpnological 
conceptions, such as specific substance, with **allo- 
tropic** forms, and the correlation or mutual influence 
of parts, to the study of form and structure, and 
emphasised the significance for causal morphology of 
** homologies of organisation,” which have been the 
bugbear of phyletic morphology. 

A feature of the meeting very appropriate in Man- 
chester was a lecture by Mr. Lawrence Balls on the 
application of science to the cotton industry. Survey- 
ing the chief results of his experimental study of the 
cotton plant in Egypt, he showed how, by suitable 
sampling, trustworthy statistics could be obtained, 
from which the growth, flowering, and fruiting of an 
average plant under average conditions could be cal- 
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culated. Such data, graphically represented, showed 
in a striking way correlations between flowering, fruit- 
ing, and growth, which might enable an expert to 
issue at frequent intervals valuable reports and trust- 
worthy forecasts that would have a steadying effect on 
the market. The lecturer also indicated how careful 
breeding and selection of pure strains could result in 
improved spinning^ quality. Pure strains yield more 
uniform lint, which will spin well even in cases 
where the expert grader would reject a sample at first 
sight as worthless. The need of closer co-ordination 
between the grower and spinner was emphasised, the 
chief desideratum being a common language, which 
might be provided by men of science, so that the 
spinner could make his requirements intelligible to 
the grower. 

Cryptogams. 

Prof. F, O. Bower gave an account of the progress 
which has been made since the publication of his 
“Origin of a Land Flora** in the study of the rela- 
tionships of the Filicales, with special reference to 
the Diptcrids and Pterideae. While dealing with these 
in detail he gave a general account of the present state 
of knowledge with regard to the phylesis of the ferns 
as a whole. Members of the section appreciated the 
opportunity of learning the direction in which inves- 
tigations still in progress at Glasgow were pointing. 

Prof. T. G. B. Osborn sent a paper describing the 
morphology and structure of Selaginalla uliginosa, 
which occurs in eastern Australia. It has a well- 
developed rhizome in which the vascular system is 
solSnostelic, with ramular gaps, a second example of 
solenostely in the genus. Iii relation to this Mr. H. B. 
Speakman demonstrated the structure of the branch- 
ing rhizome in Sela^nella lyallii. 

Prof. A. H. R, Buller described the discharge of 
spores from the basidia of Uredineae and Hymeno- 
m]^cetes. The discharge is violent, a drop of fluid 
being previously excreted just below the spore, and 
discharged with it. In many cases the basidia arc 
curved so as to direct the spores towards the open air. 
Dr. M. Wilson recorded the occurrence of the conidial 
stage of Tuhurcinia primulicola on Primula vulgaris 
in Kent. The conidia appear as meal-like masses, 
partially filling the corolla tube and gluing the 
stamens together. Conidia may be found in all stages 
of conjugation by short connecting tubes. Germ tubes 
are afterwards produced, which probably develop the 
mycelium that bears the chlamydospores. These arise 
in groups from coiled masses of hyphae, and when 
young contain conjugate nuclei which afterwards fuse. 
Finally, the whole ovary disintegrates, setting free the 
spores as a black powder. Mr. W. Robinson demon- 
strated germ tubes of certain Uredincae, and abnormal 
spermogonia. 

Fossil Botany, 

Dr. Marie C. Slopes gave an account of the remark- 
ablp flora of the Lower Greensand deposits of Aptian 
age, represented by petrifactions, often beautifully pre- 
served, as was amply demonstrated by lantern-slides 
and actual sections. The flora included Cycadophyta, 
Conifers, and woody Angiosperms. The wood gives 
evidence of well-marked seasons, pointing to a cool 
climate, in marked contrast to the “tropical climate” 
inferred to have existed at the time of the Wealden 
flora of southern England. 

Prof. F. W. Oliver showed slides illustrating the 
structure of the sded Gnetopsis, which he has recently 
further elucidated, and dealt with some general 
problems of the seed and the flower. Prof. D. Ellis 
described fungal hyphae occurring in ferruginous rocks 
of the Lower Lias^ which were incrusted with ferric 
hydrate, unseptate,* with branches, frequently in 
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whorls, and spherical sporangia, each containing about 
four spores. Another simijar fungus, from secondary 
rocks in north-west Scotland, had a hard black mem- 
brane and no sporangia. In fossilised putrefying 
animal remains were found two Bacilli, a Micrococcus 
and an Actinomyccs-like form, consisting of a thick 
meshwork of minute threads. 

A paper was contributed by Mrs. Edith M. Osborn 
describing an Australian Zygopteris, probably of Upper 
Devonian age. This new type is of extraordinary 
interest. It combines the main features of the Ankyro- 
pteris grayi type of stele, with the simple Clepsy- 
dropsoid type of petiolar structure. Axillary branches 
were not present. Miss N. Bancroft demonstrated 
sections showing the structure of the stem and petiole 
and the mode of branching of Rachiopteris cylindrica. 

Physiology, 

Miss T. L. Prankerd described observations, similar 
to those of Ilaberlandt and Nemec, on the coincidence 
in time and place of geotropic sensitivity and ' the 
occurrence of movable starch grains (“statoliths”) in 
certain Liverworts and other plants, illustrated by 
good microphotographs. Movable starch was located 
in the top point of the curve of young circinnate 
fern fronds. In general the nuclei of the “statocytes” 
were larger than tho.se of neighbouring cells, and in 
many cases were found among the starch grains at 
the bottom of the cells. 

Dr. Sarah M. Baker directed attention to the 
enormous fund of energy represented by the total 
internal liquid pressure of water (corresponding to the 
pressure of a gas, due to molecular bombardments), 
which, according to Van der Waals and Stefan, 
reaches many thousands of atmospheres at low tem- 
peratures. Just as osmotic pressure becomes effective 
in presence of a semi-permeable membrane, so might 
liquid pressure theoretically become effective, given 
a membrane permeable to water vapour, but not to 
liquid water. Dr. Baker suggested that this liquid 
pressure might account for the ascent of water in tall 
trees, adducing as evidence of the existence, in the 
growing region of the root, of a membrane with the 
requisite properties, (i) that certain dyes do not enter 
this region, in contrast with the root-cap and root- 
hairs, and (2) that in a moist atmosphere acid drops 
of water exude from the root-hairs. The interpreta- 
tion placed upon these facts was repeived with some 
scepticism; it was, moreover, objected that the rela- 
tively low values hitherto obtained for root-pressures 
and the existence of “negative” pressures in the 
trunks of trees during active transpiration make it 
abundantly evident that the pumping activity of the 
root, however it may be explained, is not adequate 
to the raising of water as fast as the shoot-system 
actually absorbs and transpires it. On the other hand, 
attention was directed to the desirability of more ex- 
tended observations of root-pressures in relation to the 
heights reached by different species. 

Dr. E. M. Delf gave a preliminary account of very 
careful experiments by a new method on the' effect of 
temperature on the permeability of protoplasm. The 
rate of contraction (proportional .to the rate of ex- 
osmosis of water). of strips of plant tissup was follow^ 
minutely, and the rate at a si^cified stage of the con- 
traction was taken as a relative i^gasure of the per- 
meability to water. The results showed a much 
greater rate of increase at high temperatures than 
hitherto observed, the curve being logarithmic in form 
right up to 42®. . . * 

Mr. A. M. Smith dealt .with the effect of drying on 
the respiration of plant dri^ns. , His experiments 
showed^jbhat with the removal of increasing ^rcentages 
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of contained water the respiration increases regularly 
up to 25-30 per cent, loss, when it reached two or 
three times 'the respiration of similar undried material. 
Beyond this point drying had no further effect until 
50^^ per cent, of the water had been removed, after 
which the respiration steadily diminished, not ceasing 
entirely so long as any water remained in the material. 

Prof. W. B. Bottomley gave the results of relative 
determinations of growth-stimulating “auximones** 
by means of the bacterial scum formed in tlicir pre- 
sence on crude nitrifying culture solutions. The rela- 
tive amounts in fresh and rotted manure and bacterised 
peat respectively were i, 5, and 250. The formation 
of auximones during germination was demonstrated; 
excised embryos were found to flourish in culture solu- 
tions only if auximones were added. Culture experi- 
ments with Lemna minor showed that the purer frac- 
tion precipitated from 'extracts by silver nitrate stimu- 
lates growth more ^an the cruder phosphotungstic 
fraction. 

Other Papers. 

The only foreign guest of the section, Prof. Julius 
McLeod, of Ghent, demonstrated the possibility, in 
the case of certain mosses, of describing and deter- 
mining species biometrically. Using the genus 
Mnium, as an example, the maximum, mean, and 
minimum values for the length, breadth, etc., of the 
leaves on successive portions of the fertile stem up to 
the longest leaf were tabulated. The results showed 
that the correlation between these measurements was 
characteristic of the species, so that by comparing the 
length, breadth, etc., of, for instance, the longest leaf 
of a given specimen with data for the longek leaves 
of the various species, it could be identified. 

Dr. J. C. Willis put forward the view, based on 
a statistical studji^ of the flora of Ceylon and India, 
that very local indigenous species are those of recent 
origin, while species widely distributed on the main- 
land as well, are those long established. He found 
no evidence of the elimination of species by “natural 
selection ** ; most of the widely distributed species are 
also common, few rare, while of the endemic species 
the majority are rare. 

Dr. E. J. Salisbury described the influence of 
coppicing on the ground flora of Oak-Hornbeam 
woods on clay soils. Before coppicing, it comprises 
chiefly perennial herbs with storage organs which 
produce their leaves very* early in the spring. After 
coppicing, species from the edges of the wood and 
paths invade the opened areas, accompanied by weeds 
of cultivation with good dispersal mechanisms. Some 
of thp old occupants arc enabled by the increased 
light to flower. The soil becomes more acid and drier. 
The gradual return of the ground flora to its original 
coixdition as the undergrowth thickens was described. 

In addition to the contributions already mentioned, 
Mrs. M'. O. Xboday demonstrated the structure of 
seeds of Gnetum gnemon, Miss E. M. Blackwell dealt 
with the' bccurrence of stomata on hypogeal cotyledons, 
and other smaller demonstrations were given. 

Reports. 

Reports on the work of committees of the section 
were ' submitted as follows By Prof. T. G. B. 
Osborn, on. the cutting of sections of Australian fossil 
plants; and on Autttralian Cycadaceae; by Prof. A. J. 
Ewart, on investigations .of the influence of various 
atmospheric pressures upon ^tropic and heUotropic 
irritability and curvature; by afr. K. S.' Adamson, on 
the vegetation of DItcham Park; Hampshire ; by Prof. 
R. H. Yapp, on tho Cinchona Botanic Station in 
Jamaica ; and by Mr, R. P. Gregory, on expeHmental 
studies in the physiology of heredity. • 
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AGRICULTURE AT THE BRITISH , 
ASSOCIATION. * 

A LL interest in agriculture centres at the present 
time in the economic problems involved in the 
desired increase of the scope and eflicicncy of British 
farming as measyred by its output of foodstuffs. It 
was inevitable, therefore, that the programme of Sec- 
tion M. this year should be largely devoted to the 
consideration of the existing situation and of the 
economic factors which govern the introduction of 
changes in the direction of increased production. 

The inaugural address of Mr. Rew, apart from its 
other merits, served to give the section at the very 
outset an admirable risumi of the existing situation 
as regards the share contributed by British agriculture 
to the national food supplies, and more particularly 
the extent to which it has assisted during the past 
year in making good the lack of supplies from sources 
cut off by the war that under normal conditions would 
have furnished us with some portion of our food. He 
was able to renew the assurance given by him three 
years ago at Dundee that, even in normal times, the 
share of British agriculture in the food supply of the 
nation is more considerable than is commonly realised. 
Further, he could demonstrate that this share has been 
substantially increased during the first year of war, 
whilst, thanks to the Navy, the total supplies which 
have reached our shores have been actually rather 
larger in time of war than in time of peace. 

After the address, reports upon the present situa- 
tion and outlook with reference to supplies of manuiles 
and feeding-stuffs were presented by Prof. Hendrick 
and Mr. E. T. Hainan. Prof. Hendrick directed 
attention to the difllculties that were likel^r to arise in 
connection with the supplies of phosphatic manures, 
especially “dissolved*’ manures, owing to the increased 
cost of imported raw materials and the difficulties of 
distribution. The loss of supplies of potash manures 
from Germany could be met only to a very slight 
extent from other sources, but much might be done 
to reduce existing waste of potash in the form of 
loss of liquid manure. The exploitation of seaweed 
as a source of potash and iodine was also worthy of 
attention. In a later paper Prof. Hendrick quoted 
numerous analyses of seaweeds, both Fucus and 
Laminaria, which showed that the latter contain 
appreciable quantities of potash, amounting In some 
cases to fully 12 per cent, of the dry matter. 

Mr. Hainan dealt more particularly with the supply 
of feeding-stuffs, and summarised the results of tests 
made at different centres with materials new to the 
British market, such as dried yeast ^and palm-nut 
kernel cake. 

A further contribution to thia day’s programme was 
made by Prof. Somerville, who gave the results of a 
series of pot-culfure experiments which demonstrated 
clearly the accumulation of fertility In the grass-land 
of five selected farms as a result of the application of 
basic slag. 

The second day’s programme furnished a natural 
corollary to Mr. Rew’s address in the shape of a 
discussion of various aspects of the present and future 
agricultural situation as affected by the war. For 
the purposes of this discussion Mr. T. H. Middleton, 
Permanent Under-Secretary of the Board of 
Agriculture and Fisheries, opened^ the day’s pro- 
gramme with an interesting comparison of the emci- 
cncy for tho» production of food of different systems 
of farming. By Ingenious methods of computation he 
was led to the conclusion that, whereas grazing at its 
best produces probably not more per acre than sixty- 
seven days’ supply of protein, or 140 days* total supi>ly 
of energy for a man, and, at its worst, produces no 
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more than eleven days* sujjply of each, dairy farming 
on grass of good quality might be expected to produce 
296 days’ supply of protein, or 193* days’ total energy 
supply, whilst arable farming on good land producing 
food crops and meat would give 207 days’ supply of 
protein, or 296 days* total energy supply. Where 
grass land is attached to the arable land, and all the 
feeding materials are converted into milk, the energy 
value of the arable farm is increased to 367 days’ food 
supply, and the protein yield to 383 days* supply. 
Viewed from this standpoint, the need for a great 
extension of arable cropping admits of no argument. 
“Can the nation any longer afford^ to neglect the 
development of the resources now lying latent in its 
unproductive grass land? ” 

Mr. J. M. Caie, of the Scottish Board of Agri- 
culture, followed with a paper on “The Probable 
Effect of the War on the Future of Agriculture in 
Scotland.” After reviewing the salient features of 
Scottish agriculture and the tendencies of compara- 
tively recent changes prior to the outbreak of war, 
he outlined the principal economic causes that would 
tend during and after the war to decrease the demand 
for and lower the prices of agricultural produce. On 
the other h;md, certain other causes would be opera- 
tive in diminishing supplies, or otherwise raising 
prices. Balancing these two sets of factors, he in- 
clined to the opinion that prices, both of bread and of 
meat, will be relatively high, and that, though costs 
may also be high, increased production will be 
economically advantageous to the farmcT. He did 
not think that Scottish agriculture would contribute 
a materially increased output of wheat, since condi- 
tions of soil and climate impose severe limitations, but 
there is room for expansion in the numbers, and 
improvement in the quality, of stock. In conclusion, 
he indicated the factors which would be operative in 
bringing about this increase of numbers. 

Prof. T. B. Wood next spoke on the ways in which 
the agricultural man of science can assist the stock- 
feeder in utilising existing conditions to the best ad- 
vantage. He instanced the introduction of new fecd- 
Ing-stuffs and the prevention of waste in feeding as 
matters in respect of which the scientific adviser can 
give immediate and trustw’orthy guidance to the farmer. 

The subject of labour and labour-saving machinery 
on the farm was dealt with by Mr. W. J. Malden. 
He emphasised the importance of early-training of the 
agricultural labourer, and urged the desirability of a 
reform of educational methods in the rural school 
with this end in view. The development of the use 
of machinery on the farm wmuld be more rapid when 
the implement-maker and the motor-maker joined 
hands. Contused ideas which the effort to adapt 
attachments suitable for horse-power, but utterly un- 
suited for mechanical' powxr, have established must 
be cleared away. 

In the discussion which followed the foregoing 
papers, Prof. W. H. Thompson gave an account of 
his own estimates of the food production of Irish 
agriculture which led to conclusions similar to those 
arrived at by Mr. Middleton. 

A paoer on the economics of continuous cropping 
was subsequentlv given by Mr. Thomas Wibherley, 
in which he outlined the results obtained by him on 
various farms in Ireland and elsewhere by following 
a course of continuous cropping. He claimed that 
his system obviated certain practical difficulties of 
cultivation that beset the ordinary systems, and that 
it was not only more lucrative ahd 'more economical 
of natural resources; but led to a considerable in- 
crease in the output of food. The subject is one of 
great interest, and it is to be regretted that limita- 
tions of time did hot permit of a fuller discussion in 
the section. 
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The third day’s programme was designed to be of 
special local interest, and was devoted largely to 
problems of milk-production. One contribution which 
did not come under this head was the paper by Mr. 
D. Maepherson and Dr. W. G. Smith on the classi- 
fication, economic value, and possibilities of improve- 
ment of the upland grazings of Scotland. Five types 
have been recognised, and their distribution and 
characteristics closely studied. Methods of improve- 
ment were indicated and discussed. 

Of the milk papers, attention was directed special^ 
to two dealing with the problem of the assessment of 
the cost of feeding in the production of milk. 

Mr. J. Mackintosh gave an account of the methods 
adopted .at University College, Reading, in connection 
with investigations on farms in the surrounding area. 

The outstanding point of difficulty is the assessment 
of the cost of the home-grown foods consumed by 
the cows. At Reading these foods are charged at the 
cstim.'ited cost of production, whereas in certain cases 
elsewhere market or consuming price is charged. 
The effect of this divergent practice upon the results 
arrived at was well illustrated in the succeeding paper 
by Frof. Crowther and Mr. Ruston on the results*^ 
obtained on three Yorkshire farms. They showed 
that whereas the estimated cost of food consumed per 
gallon of milk produced was roughly when home- 
grown foods were charged at cost o^ production, the 
estimate was increased to roughly ^d, when an 
arbitrary scale of “consuming prices” was used for 
these foods. The subsequent discussion centred 
mainly round this point, and showed considerable 
division of opinion. Mr. C. S. Orwin urged strongly 
the desirability of the universal use of the cost of 
production of the home-grown foods as the basts of 
assessment, but practical farmers y^ho took part in 
the discussion inclined mainly to the opposite view 
that market prices should be charged. 

Subsequently Dr. A. Lauder gave an .account of 
experiments in which the effects upon milk-secretion 
of an addition of calcium phosphate to the food of 
cows had been studied. In no case could any measur- 
able effect upon cither the yield or the composition of 
the milk be detected. 

Prof. Oowthcr gave an account of experiments 
which seemed to indicate that the act of milking 
may be of considerable significance in determin- 
ing th(‘ yield of milk, and especially of milk-fat 
obtainable at any particular milking. When the 
“ quarters ” were milked separately he found that, 
whereas in the case of the first quarter the per- 
centage of fat in the secretion rose in the main 
steadily from beginninrr to end of the milking, this 
was not the case with the oth(?r “quarters.” No 
matter in what order the “ quarters ” were milked, the 
percentagf^ of fat was almost invariably lowest in. the 
milk drawn from the quarter milk^ last. These 
observations led to the conclusion that the time-factor 
in milking must be of considerable importance. This 
was conlirmed by an experimental comparison of 
quick and slow milking. A further comparison of 
the ordinary method of milking and simultaneous 
milking of the four “.quarters” showed a difference 
in favour of the latter, which might in practice be 
appreciable if certain mechanical difficulties were over- 
come. 

The concluding naper of the programme by Mr. 
A. G. Ruston on “The Plant as an Index of Smoke 
Pollution’? introduced another problem of great local 
interest. Mr. Ruston dealt with the general type of 
vegetation in smoke-infested areas, the general appear- 
ance of individual smoke-damaged plants, ana the 
specific effects of smoke-damage in plants. His re- 
marks w'cre based upon the work on the subject which 
has been carried out by him and others during the past 
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seven years in the agricultura 1 ^ 4 cpartment of the Uni- 
versity of Leeds, and were we|l illustrated by lantern 
slides. Resiilts were quoted showing a direct correla- 
tion between the degree of atmd^Heric pollution and 
the activity of plant-growth, the chelnioal composition 
of the plant, the activity of the plant enzymes, and 
the vitality of the seed produced. 

The meetings were well attended throughout, and 
the limited time available for discussion was fully 
utilised. The proceedings furnished, indeed, abundant 
evidence that, despite the special circumstances of the 
year, the steady development of the sec'tion is being 
well maintained. 


UKIVERSITY AND EDUCATION AT. 
INTELLIGENCE. 

London. — ^I'he Senate of the University passed the 
following resolution at its meeting on November 17 ; — 
“That the Senate desire to express to Lady Rucker 
and her family their deep sympathy upon the death of 
Sir Arthur Rucker, who upon the reconstitution of 
,, the University in igoi was appointed its first principal, 
and to assure them of their profound appreciation of 
the great services he rendered to the University during 
his seven years’ tenure of that office.” 

Oxford. — In the annual report recently issued by 
the Committee for Geography, after a sympathetic 
reference to the death of jProf. Herbertson, facts are 
given showing tlie steady progress of the school. 
This is evidenced not only by the increasing number 
of regular students, but also by the rapid growth of 
the collections of maps, books, and other apparatus 
bearing on the subject of geography. The emergency 
created by the death of the professor has been met for 
the time by the appointment as acting-direct6r of Mr. 
H. O. Beckit, of Balliol College. Special provision 
for^ the wants of different ranks of H.M. Forces 
training at Oxford has been afforded by lectures and 
other teaching on the geography of the western war 
area, the influence of the geography of Greece, and 
military map-reading. These were given by the pro- 
fessor, Mr. Beckit, Prof. J. L. Myres, and Mr. Ken- 
drew. Mr, A. G. Ogilvie, junior demonstrator, is 
attached to the staff of the Mediterranean Expedi- 
tionary Force in a geographical capacity. The report 
contains also a grateful acknowledgment of the pro- 
posal by the family of Prof. Herbertson to present 
to the school the considerable number of books lent 
by him to the library. 

It is announced in the issue of Science for Novem- 
ber 5 that Mr. J. J. Hill has presented 25,000/. to 
Harvard University to be added to the endowment of 
the .professorship in the Harvard graduate school of 
business administration which bears his name. The 
James J: Hill^ professorship of transportation was 
founded by a gift of 25,000/., announced at the begin- 
ning of this session. The General Education Hoard 
announces that 20,000/. has been given to Carlton 
College* Northfield, Minn., toward a fund of 80,000/. ; 
10, (^/. to Hobart College, Geneva, N.Y., toward a 
hind of 40,000/. ; 40,000/. to Lafayette College, Easton, 
Fa., toward a fund of 200,000/. ; and 5000/. to Kala- 
mazoo College, Kalamazoo, Mich., toward a fund of 
20,000/, 

In the course of the academic year 1914-15 a new 
department was established on a permanent basis in 
the^ Mellon Institute of Industrial Research of the 
University of Pittsburgh, hargiely, a Department of 
Research in Pure Chemistry. The headship of this 
department^ is to be known as the Willard Gibbs 
professorship of research in pure chemistry, “ever to 
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proclaim the ideal which the incumbents of the chair 
and the groups ol research workers to be associated 
with them will be expected to follow.” It constitutes 
a chair in the graduate school of the University of 
Pittsburgh, as well as in the Mellon Institute. Dr. 
M. A. Rosanoff, who built up and for years was head of 
the graduate departm/int ot chemistry in Clark Univer- 
sity, was formally inaugurated as the first permanent 
incumbent of this professorship, at a meeting held in 
the assembly hall of the Mellon Institute on October 
26. Addresses were given by Profs, j . McKeen Cattell 
and M. T. Bogert, both of Columbia University, and 
by Dr. Rosanoff, followed by a reception and an 
inspection of the Mellon Institute. Chancellor S. H. 

I McCormick presided at the meeting. He explained 
I the circumstances connected with the establishment of 
I the chair, and thanked the donors whose generosity 
j had made possible the endowment, of which the 
! income, amounting to 1000/. per annum, is to con- 
stitute the salary of the incumbent of the chair. 

The calendar for 1915-16 of King’s College, Lon- 
don, contains detailed particulars of the courses of 
study provided in the various departments of the insti- 
tution. The work at King’s College in connection 
with the University of London consists of (1) Univer- 
sity of London King’s College, with faculties of arts, 
laws, science, and engineering; (2) King’s College 
Theological Department ; and (3) University of London 
King’s College for Women. In the case of the Col- 
lege for Women, the arts and science departments 
were transferred to King’s College, Strand, last 
January, and the Household and Social Science De- 
partment is now situated at Campden Hill, London, 
W. "J'he faculty of engineering provides a systematic 
Course of study of university character for those in- 
tending to devote themselves to engineering. It is 
so arranged as to give preparation for those wishing 
to take a degree in engineering at the University of 
London, and the diploma of the college. Owing to the 
removal of the Strand School, the engineering depart- 
ment has obtained additional accommodation. For 
electrical engineering a new lecture theatre and rooms 
for research, including wireless telegraphy, are pro- 
vided. The new rooms arc now ready for use, and 
the laboratories are well equipped with boilers, steam 
engines, gas engine, steam turbine, refrigerating and 
other experimental plant. The scientific principles 
which underlie all branches of engineering, together 
with the methods of applying those principles, are 
taught in carefully arranged and graduated courses. 
A noteworthy section of the calendar provides a list 
of original papers and publications issued by the 
various departments of the college dupng the year 
1913-14; it runs to some nine full pages, and is excel- 
lent evidence of the facilities for research provided by 
the authorities. 

In March last, « Mr. Asquith, in moving the second 
reading of a Bill to give emergency powers to univer- 
sity authorities, said : — “ In no sphere of our national 
life has the war produced a greater change than in our 
two ancient Universities.” Two recent .articles in the 
Morning Post deal with some of the effects of the 
war on higher education, and serve excellently to 
demonstrate that not Oxford and Cambridge alone 
have responded patriotically and abundantly to the call 
to arms, but the newer universities have taken up the 
burden with equal manliness and energy. We have 
no doubt that when Scottish, Welsh, and Irish univer- 
sities and those in more distant parts of the Empire 
are dealt with the author will he able to. record an 
equally glorious response. The most conspicuous 
result of the war from the point of view of Oxford 
University has been the immense reduction in the 
number of undergraduates and of resident fellows of 
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colleges, fully two-thirds of the undergraduates who | 
would otherwise have been in residence being absent \ 
on military service. The number of resident under- 
graduates in the University of Cambridge, which was 
3306 in Michaelmas term, 19x3, fell to 1658 at Michach 
mas, 1914, and a still further decline was observable 
last term. The number was 1097 at the commence- 
ment of the term, but many had disappeared before ; 
the conclusion. A similar reduction in numbers is ' 
reported, in the articles, in the Universities of Birm- 
ingham, Bristol, Durham, Leeds, Liverpool, Man- 
chester, and Sheffield. To mention a few instances : 

At Durham there are 573 students as against 947 in 
1913-14; at Liverpool the undergraduates attending 
classes this session number 420 and the post-graduates 
150, while in 1913-14 the numbers were 548 and 289 
respectively; at Manchester there is a decline of more 
than 500 in the number of men students as compared , 
with 1913. ; 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, November 18. — Sir William Crookes, 
president, in the chair. — Lord Rayleigh : The theory of 
the capillary tube. In a recent paper Richards and 
Coombs comment on deficiencies in the mathematical 
treatment of the capillary tube, some of which it is 
here attempted to renriedy. In the best experimental 
arrangement a wide and a narrow tube are connected 
below, and the difference between the levels of the 
lower parts of the two meniscuses is measured. In 
the interpretation of the results for deducing the sur- 
face-tension of the liquid, two problems arise (i) how 
to allow for the weight of the meniscus in the narrow 
tube, and (ii) to find what diameter is necessary for 
the wide tube in order that the elevation due to curva- 
ture of the liquid surface may be neglected. The first 
problem was considered by Poisson, but his results in 
the only really important case, viz., when the liquid 
wets the walls of the tube, have been disputed. 
Poisson’s formula is here confirmed and extended. 

If f denotes the radius of the tube, h the measured 
height of the meniscus, above the truly plane level, 

T the surface-tension, g gravity, and p the density of ! 
the fluid, 2T/g’/t).r=/n-r/3— "o-i288r*/h+oi3i2r®/h*, 1 
an approximation which should suffioe for experi- \ 
mental purposes. It may be remarked that the first j 
two terms on the right correspond to the assumption * 
of a spherical surface, which is legitimate when r is 
small enough. A completely adequate solution of the 
second problem is more difficult. But it is easy to 
show theoretically that such diameters as are some- 
times used for the wdde tube (2-5 cm. or 3-0 cm.) are 
quite insufficient, at any rate in the case of water, a 
conclusion reached also by Richards and Coombs in 
^direct experiment. It appears further that the widest 
tube used by these observers (3-8 cm.) would be in- 
sufficient to take advantage of the actually achieved 
delicacy of reading. An approximate calculation of 
the diameter necessary for this purpose gives 4-7 cm. 
— Prof. C. H. Lces: The effect of the form of the 
transverse section on the resistance to the motion of 
an elongated body parallel to its length through a 
fluid the viscosity of which is not negligible. When 
a very elongated body moves parallel to its length 
through a fluid, the resistance due to the viscosity of 
the fluid varies considerably with the form as well as 
with the magnitude! of the cross-section of the body. 
Values of the total resistance and of the resistance per 
unit area of contact with the fluid are given in various 
cases. In all cases so long as the fluid is in stream, 
line motion, the law of resistance can be expre^ssed in 
a simple form, and it is desirable that measurements 
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of the resistance when the motion is* turbhleht should 
be made in order to determine the extent to lvHich 
these laws may be utilised in. practical engi^eeri^g^ — 
Prof. J. Joly : A method of estimating distance at sea 
in fog or thick weather. The* metbod . proposed 'hi 
based upon the different velocities of <li^tirbaii^ .ip 
differing media. If aerial and subjmnrine signais^are 
simultaneously emitted at a lighthouse Station by 
ship the lag of the aerial compared wjith*^ the .I1& 
marine sound is about 4 3 seconds to the.nautit^'n^ley 
An approaching ship picking up the 
measuring the lag to an error even of one . ' 

becomes aware of her distance to less than 
of a mile. Similarly, wireless signals and 
signals, or wireless and aerial signals, may' bUs 
If the faster-moving signals be sent out in gr^oupfti,' thjjf 
individual signals being spaced to regular inteifvals-^^ 
say, of one second — and the slower movfng sighal 
be always emitted simultaneously with the first' signal 
of a group, the navigator has only to count the faster 
signals until the slower signal reaches him, in order 
to esliniute his distance from the signal station. Iii. 
this case the signals themselves tell him his distance^ ' 
and no actual time-measurements are required on-** 
board ship. It is shown that this system enables the 
mariner to determine his position completely in all 
circumstances which may arise.- -Prof. J. Joly: \A^. 
method of avoiding collision at sea. T.iis paper details' 
with an extension of the method described 
preceding paper for estimating di.stance at sea to tnfe 
problem of avoiding collision in fog. It is shown- tf|4t 
if vessels possess the means of emitting a loud aird 
crisp sound signal which can be sent out simultane- 
ously with a wireless or a submarine signal, the deter: 
mination of distance rendered possible thereby, along 
with wireless information as to course and speed, will 
enable the navigator on each ship to determine with 
certainty (i) whether there is risk of collision or 
whether there is no risk, and (2) the point upon his 
own course and the moment at which collision is 
threatened. The solution of the problem is based upon 
the fact that at each instant the rate of mutual ap- 
proach is the maximum if the ships are advancing so 
as to collide. A simple geometrical construction, which 
by its character is unlikely to involve error, enables 
the mariner to solve the problem immediately the 
sign.als are received. — S. W. Richardson : The flow of 
electricity through dielectrics. — S. Chapman : The 
kinetic theory of gaseous vi.scosity and thermal con- 
duction, and the law of distribution of molecular 
velocities in the disturbed state. The first object of 
the paper is to determine the veloci tv-distribution func- 
tion / («, V, w) in a gas in which there arc small 
variations of temperature and velocity from point to 
point. Both simple and mixed gases are considered ; 
the mixtures are supposed uniform, the study of diffus- 
ing mixtures being deferred to a later paper. 

Zoological Society, November 9. — Dr. S. F. Hanrter. 
vice-president, in the chair. — Dr. G. E. Nicholls ; The 
anatomy of Rana tigrina, the so-called bull-frog of 
India. Attention was directed to certain features in 
which this species differs from its European congeners. 
— Dr. J. C. Mottram : Pattern-blending with reference 
to obliterative shading and concealment of outline. 
The paper recorded the results Of laboratory expm* 
ments with artificial patterns. The experiments 
showed that obliterative, or counter-shading, xoukl be 
produced. by blended. black-and-tvhite pattern, and that 
beyond the blendlnjgf* distance, interruptions at the 
margin of a pattern, or similarly placed eye^spots, blur 
the margins. The laboratory experiments were com- 

S ared with actual < patterns of • animals.— J. C. 
lettrsm : The distribution of secondary sexual char- 
acters amongst birds, with relation to their liability to 
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the attack of enemies. The paper was based upon a 
statistical inquiry into the possible existence of a 
correlation between these' factors.— *C. Boden Klost: 
Mammals ''fh>m the coast and islands of south-east 
$iahi. More than 500 specimens were collected bj* 
' ithe nuttor. One species and twenty-two subspecies 
' -'were de^ribei^ as new.— ^Prof. W. J. Dakin : The 
fauna of West' Australia. (Two papers.) The first 
^ contained the description of a new land Nemer- 
teaii.^.^b^ .first to be recorded from West Australia. 
The^second paper described a new prawn-like Crus- 
V.fapedq of the. genus Palsemonetes, which genus had 
apt. hitherto, been recorded in Australia. 

\V>Blfiieraloglcal Society, November 9. — Mr. W. Barjow, 
. president, ,in the chair. — ^W. Barlow : Crystallographic 
' 'i^ttons of allied substances traced by means of the 
law of valency volume. The ordinary parameters of a 
crystal* do not necessarily express the actual ratio 
between the minimum translations of the crystal struc- 
ture, and it is justifiable to multiply one or sometimes 
two of them by a small integer in order to obtain the 
equivalence parameters. A number of cases were 
■ taken which showed that in crystals which either con- 
tain^the same radicle or closely related radicles the 
sirhilar parts are arranged in identical strata intor- 
palated between the remaining constituents of the 
c;i;^slal. — ^A. F. Halllmond : Torbernite. From measure- 
ments made on several specimens the axial ratio, 
a:c=:i:2*947 was determined, and the forms 00 1, 
loi, Z03, izi, 1 12, besides vicinal faces, w^erc observed. 
The mineral becomes unstable at vapour-pressures 
about one-third that of water, and passes into Rinne’s 
mota-torbernite I. At higher temperatures the transi- 
tion-curve rises sharply, and meets the vapour-pressure 
curve of water at 75® C., above which torbernite has 
no stable existence in air. — T. V. Barker : The solution 
of the problem of four tautozonal poles. The indices 
of two poles, C, D, may be expressed as functions of 
those of the other two, A(a6c), B (dc/) in the form 
{pa+qd, pb + qe, pc+qf)^ (ma+nd, m6 + nc, mc + n/), 
where p, q, m, n are small, positive or negative, in- 
tegers. Since np cot AD = (np--mq) cot AB + mq cot AC, 
a table of natural cotangents enables a numerical 
example to be solved rapidly. Usually /»=:q = i, and 
the equation reduces to ncot AD = (n~w)cot AB f 
m cot AC. — L, J. Spencer : Crystals of iron phosphide 
(rhabdite) from a blast-furnace. The small, acicular, 
tin-white, and strongly magnetic crystals were found 
sparingly in cavities in a large mass of metal at the 
bottom of a blast-furnace near Middlesbrough. They 
are tetragonal (sphenoidal-hemihedral) with the axial 
ration a : cai ; 0*3469. — Dr, G, T. Prior ; The meteoric 
stone of Cronstad, Orange Free State. 

Boyal Meteorological Society, November 17. — Major 
H. G. Lyons, president, in the chair. — J. S. Dines : 
The mounting and illumination of barometers and the 
accuracy obtainable in the readings. The author 
described the method of mounting and illuminating 
the barometer in accordance with the plan adopted 
at the Meteorological Office, South Farnborough. 
This consisted in hanging the barometer against a 
window^ with a thin wooden screen, 6 in. wide, -placed 
behind it about i in. from the tube. In this screen 
was a narrow slit J in. wide, which came immediately 
behind the top of the mercury column, and admitted 
light from the window. The opening in the screen 
was covered with a piece of ground glass or thin 
paper, which prevented the passage of direct sunlight 
and gave a diffused illumination in, all circumstances.. 
AnoAer feature of the mounting was the clamping of 
the bottem of the tube as was generally done in the 
case of instruments of the Fortin type, in order to 
prevent swinging of the barometer. The paper also 
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contained an account of several sets of comparative 
readings of the barometer taken by different observers 
and between different types of instruments, which 
showed a remarkably close agreement with one 
another. The prevalent habit of tapping the instru- 
ment before reading was not considered desirable. — 
N. A. Comissopulof/: The seasonal 'variability of 
rainfall over the British Isles. This paper dealt with 
a method of presenting rainfall statistics brought for- 
ward the year previously by Dr. H. R. Mill and Mr. 
C. Salter in a paper entitled “ Isomeric Rainfall Maps 
of the British Isles.** The author has treated the 
paper in a slightly different manner from the methods 
in the paper he has discussed, and has made use of 
the standard deviation as a measure of variability. 
The conclusions relating to the distribution of rain- 
fall which arise from this method of discussion are 
the same as those given by the isomeric maps. 

Paris. 

Academy of Sciences, November 15. — M. Ed. Perrier 
in the chair. — ^T. H. Gronwall : Minimum surfaces 
forming a family of Lamd. — L^on Bouthllllon ; The 
application to wireless telegraphy with sparks of the 
method of charging condensers by dynamos of con- 
stant E.M.F. — ^Albert Colson: Heats of equilibrium 
and the law of saturated solutions. — Paul Bary : The 
velocity of solution of liquids in india-rubber. The 
experimental results of G. Flusin are shown to be 
exactly represented by a simple formula. — Emile 
Saillard : The action of copper solutions on saccharose. 
The estimation of invert-sugar in presence of sac- 
charose. — F. Kerforne : The presence of mylonites at 
the base of the Cambrian at the south of Rennes. — 
Repelln : New observations of the tectonic of the north- 
east portion of Basse Provence. — Henri Conpin : The 
ferment action of marine bacteria. Forty-three species 
of bacteria of marine origin have been studied from 
the point of view of their action on sugars and 
starches. Only four species caused no fermentation, 
and twenty-eight out of the forty-three fermented 
glucose. — M, Marage : Treatment of loss of speech 
resulting from shock. Loss of speech is frequently 
caused by the explosion of shells of large calibre, with- 
out any apparent lesions, and this is frequently accom- 
panied by deafness. Details of treatment are given 
for five cases. — G. A. Lc Roy : Waterproofing military 
cloths and fabrics. The materials are treated with 
solutions of sodium aluminate, dried, and then passed 
through a bath of weak acetic or formic acid. The 
material thus treated is waterproof, but not impervious 
to air. — R. Kcehler : Description of a new species of 
Astrophiura. — A. VayssRre : The Eupteropods collected 
during the scientific expeditions directed»by S.A.S. the 
Prince of Monaco. — Mile. Janina Wliznlcwika : Anti- 
phenol serum. In certain fermentative processes in 
the intestine a specific substance is produced, always 
producing by injection into animals definite lesions. 
Although behaving like a phenol with the reagents 
used for detecting phenols, it is distinct from oxy- 
phenylacetic acid or other known phenol derivatives, 
by injecting this substance into the norse, an anti-body 
is produced in the serum of the animal, and this 
neutralises the antigen, both in vitro and in guinea- 
pigs, rabbits, and dogs. 

Washington, D.C. 

National Academy of Sciences (Proceedings No. ii, 
vol. i.). — R. G. Harrison : Experiments on the develop- 
ment of the limbs in Amphibia. At the time of 
appearance of the tail bud, the anterior limb of 
i^mblystoma is already determined in the mesoderm 
cells of that region of the body-wall which lies close 
to the pronephros and ventral to the third, fourth, and 
fifth myotomes. The prospective significance of this 
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group of cells as a whole thus is defined some time 
before differentiation becomes visible.— C. G. Bull : A 
mechanism of protection against bacterial infection. 
Bacteria circulating in the blood are quickly removed 
when they are agglutinated or clumped, and the 
clumps deposited within the organs are taken up by 
phagocytes and digested. They appear not to be 
destroyed by solution or lysis through the operation 
of serum constituents of the blood. — ^C. A. Rofoid and 
Elizabeth B. Christiansen : The life-history of Giardia. 
Giardia mutts and Giardia microti produce a readily 
recognisable enteritis in mice, and both binary and 
multiple fission take place in the free non-encysted 
stage. There is no Octomitus stage. The morpho- 
logical characters separate six si)ecies. The parasite 
in mice appears to be distinct from that in man.- - 
F. W. Clarke and W. C. Wheeler : The stony corals 
have been repeatedly analysed and with generally con- 
cordant results. Thirty analyses here made have con- 
firmed the older data. The object of the investigation 
is^ to determine what each group of organisms con- 
tributes to the formation of marine limestones. The 
highest proportions of calcium phosphate are com- 
monly associated with high values for magnesia. — 
C. R. Stockard : An experimental analysis of the origin 
and relationship of blood corpuscles and the lining 
cells of vessels. Vascular endothelium erythrocytes 
and leucocytes, although all arise from mesenchyme, 
are really polyphylctic in origin; that is, each has a 
different mesenchymal anlage. 
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WORK AND WORTH. 

T here has been much discussion recently as 
to ways and means of national economy. 
We referred to the matter a few weeks ago in 
connection with a circular issued by the Treasury 
in which it was suggested that all vacancies in 
universities and like institutions of higher educa- 
tion should be left unfilled, and that some institu- 
tions and departments should be closed, so that 
members of the staffs could be set free to seek 
other employment and relieve the institutions of 
^the payment of their salaries. All of us are in 
sympathy with the efforts being made to reduce 
unproductive expenditure of public moneys, but 
« grants for purposes of higher education and re- 
search Can scarcely be placed in this category ; 
and it is characteristically British that they should 
come in for early attention at the present juncture. 
The University of London is to drift along with- 
out a Principal, and vacant scientific chairs are 
to remain Without occupants, though since the 
war three new judges have been appointed with 
salaries 'of 5000!. each, and a Lord Chancellor’s 
secretary at a salary of 2000I. 

A correspondent of the Times points out, in 
addition, that the salary of the Lord Chancellor 
is lojooof. per anilum, and that there arc three 
cx-Lord Chancellors receiving pensions which 
amount to 15,000!. per annum, and six Law Lords 
with total salaries of 36,000!., as well as several 
ex-Judges. The position of the Attorney-General 
is said to be worth some 20,000!. per annum, and 
that of Solicitor-General about 18,000!. No 
attempt seems to have been made on the recent 
appointments to curtail the remuneration of these 
officials, who, with other Ministers, absorb about 
120,000!. annually in salaries, but professorial 
post^ with salaries of 600!. a year or so are to 
remain unfilled, and many holders of these and 
lesser positions in our educational institutions have 
agreed to let thbif salaries be reduced by 10 per 
cent, or mo^ in order to effect economies. . Can 
anything be said in justification of the disparity of 
treatment thus given to men who are discovering 
the laws of nature in comparison with thc'sc who 
are concerned with the laws of the land? 

The necessity to economise has been impressed 
upon the governing b^ies of all university and 
technical institutions ofi account of loss of inconffe 
rom fees, and other sources in Consequence of tho 
war. Notwithstap,!i^g the reduction of staffs and. 
J^alaries, these institutions are in most bates MoCd ' 
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with serious deficits, which are likely to qk^ase, 
and will in many cases prevent the contmuance 
of valuable work. Not only most of the students, 
but also a high proportion of the members of the 
staffs of military ajge, are on active service^ or in 
training for his Majesty’s Forces. Those who 
remain are mostly not eligible for such service, 
or are engaged upon work of direct value to the 
country in its present emergency. The reduction 
in the number of students has enabled members 
of the scientific and engineering staffs of universi- 
ties and colleges to undertake national work to an 
extent which would have been impossible under 
normal conditions of instruction. Every labora- 
tory in the country has been at the disposal of the 
Government, and the services of experts in science 
and technology in university institutions have 
been utilised for training munition workers and 
undertaking tests and inquiries of military sig- 
nificance. 

While commercial agents connected with the 
supply of war materials are receiving tens of 
thousands of pounds as commission for effecting 
business between manufactories and war markets, 
while substantial salaries are demanded for legal 
talent, whatever the country’s need may be, and 
medical consultants accept retaining fees for their 
expert advice, men of science of equal emineVlce 
in their particular spheres of work give their 
special knowledge freely to the State; and they 
are glad of the opportunity of thus showing their 
patriotism. None of the scientific men working 
on war problems in connection with committees of 
the Royal Society and other scientific societies 
receive any payment from the societies. The 
Munitions Inventions Department of the Ministry 
of Munitions has an advisory panel ol twenty-six 
scientific and other experts who are certainly 
among the leading representatives of applied 
science in this country; yet the Comptroller in- 
forms us that these gentlemen arc not paid, and 
that their services «ire in all cases voluntary. This 
is true also of the central committee and the panel 
of consultants of the Board of Invention and Re- 
search connected with the Admiralty. No pay- 
ment is asked for or given, though the financial 
value of the expert knowledge which these com- 
mittees and panels of consultants have brought to 
bear upon national problems must be very,, great. . 
Let us hope that the voluntary services thiis ren- 
dered cheet'fully, i^ order to make our armed ^ 
forces more effective, will not be forgotten when 
provision for instruction and research in institu- 
tions of science and technolc^ is under considera- 
tion by administrators of State funds. 
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Voluntary work should be expected oi all 
classes in these times ; but it is unfortunately true 
that such services are expected of science at all 
times. Scientific men have themselves largely to 
thank for the low financial value placed on their 
services. They are ready to work for little or 
nothing, especially if the task offers opportunity 
for research; and in a business world, which 
assesses expert knowledge by the fees it can com- 
mand, takes them at their own low valuation. 
They accept pittances from governing bodies of 
universities and technical institutions which would 
not be offered to any other professional men of 
like standing. They sign agreements not to 
undertake paid outside work, though such work 
is often the surest means of keeping science in 
touch with problems of industry, and they are 
willing to give valuable information as to scientific 
materials and processes to manufacturing firms 
which arc rich enough to pay handsomely for the 
advice. University authorities, business men, 
and the Government all exploit the scientific 
worker, who is .so much taken up with his in- 
dividual studies that he is content to consider 
science as its own reward, and to let anyone who 
cares derive profit from his knowledge. 

Personal reward — as the world understands it — 
for work done or results obtaAned is the last 
thought of a student of science. “ I have no time 
to make money,” was the reply of Louis Agassiz 
to an offer to lend himself to a legitimate and tempt- 
ing financial scheme. A like remark was made by 
JPasteur to Lady Priestley, ” I could never work 
for money, but I would always work for science.” 
Yet, according to Huxley, Pasteur’s work for the 
prevention of anthrax, silkworm disease, and 
chicken cholera added annually to the wealth of 
France a sum equivalent to the entire indemnity 
paid by F^iance to Germany after the war of 187Q. 
If Pasteur had chosen to keep his discoveries to 
himself, he could have been one of the most 
^wealthy men in the world, but he gave them to 
the human race, and was content to end his 
career as a professor of chemistry in receipt of 
a modest salary from the Government of his 
country. Most scientific work is done without 
expectation of reward. The man who devotes 
himself to the advancement of knowledge is con- 
tinually finding himself without the means of 
obtaining the instruments or other material neces- 
sary for the pursuit of his researches. He has 
to carry out a fair amount of work successfully, 
and to use hisvown limited resources for it, before 
he can hope to secure a portion of the modest 
grants in aid available. 
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When men of science ask for funds for scientific 
research they do not wish to bury the talents they 
receive or to derive personal profit from them. 
Whatever amount is entrusted to them is returned 
a hundredfold in the results achieved. How many 
are the researches worthy of assistance, and how 
small are the funds available for investigations 
having no obvious practical application, are 
understood only by men of science themselves. It 
would be a revelation to people endowed with a 
larger share of worldly riches to be present at a 
meeting of the Committee of Recommendations 
of the British Association when the allocation of 
grants for scientific purposes is being made, A 
score or so. of the leading scientific men in the 
British Isles debate for two or three hours how 
to divide the sum of about loooL, which repre- 
sents the amount available from the sale of ticketsY 
at the annual meeting. There are many applica- 
tions for grants from committees of each of the 
twelve sections of the Association, and the amount 
required has usually to be whittled down to 5I. 
or I of., which often does not cover the expense 
of stationery and postage of a research com- 
mittee. Not one penny goes into the pockets of • 
the men who are conducting the researches, yet 
claim after claim has to be passed, or reduced to 
its lowest limits, because the fund is far too small 
to meet the demands made upon it. 

Prof. T. B. Robertson suggests in the Scien- 
tific Monthly for November that a certain 
proportion, no matter how small, of the 
wealth which science pours into the lap of the 
community should return automatically to the 
support and expansion of scientific research. 
”Thc collection of a tax upon profits accruing 
from inventions (which are all ultimately if in^ 
directly results of scientific advance), and the 
devotion of the proceeds from this tax to the 
furtherance of research, would not only be a policy 
of wisdom in the most material sense, but it 
would also be a policy of bare jui^ice.” Prof. 
Robertson points out that the value of the elec- 
trical machinery, apparatus, and supplies produced 
in the United States alone in 1909 was 44,a0p»oool. 
In 1907 the value of the electric light and power 
stations in the same country was 2x9,400,000!., 
of the telephones 164,000,000!., and the combined 
income from these two sources was 72,000,000!. 
Nor do* these sums represent a tithe of the values 
which Faraday’s researches on electromagnetics 
have placed at the disposal of the world, which, 
while accepting the ri^es, has not returned one 
millionth or a discernible fraction of the wealth 
for the continuance of research. Faraday de- 
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liberately devoted his life to the increase of natural 
knowledge' rather than the pursuit of wealth, and 
the community has been content to reap the 
benefits of his discoveries without any sense of 
responsibility as to payment for them. 

The question of payment for scientific researches 
is raised by Sir Ronald Ross in Science Progress 
for October in a note headed Mr. Lloyd George, 
the Nation of Shopkeepers, and the Pied Piper 
of HSamelin.” We are very glad that Sir Ronald 
Ross has made formal application to the Govern- 
ment for a subsidy in recompense for the work 
which he has accomplished in connection with 
tropical medicine. We are not surprised that his 
application has been refused; at the same time 
he has done good work in directing attention 
the absence of any provision for such compensa- 
y tion. It is true that we have Civil List pen- 
sions, but, as he points out, these are quite in- 
adequate, and, moreover, partake largely of the 
nature of cliaritics. The precedent of Jenner 
shows that the Government did actually vote a 
grant of money to the pioneer of preventive 
medicine, but this was many years ago, and Mr. 

' Lloyd George *s secretary informed Sir Ronald 
Ross that such a recommendation was not in 
accordance with modern usages. Thus while 
large salaries are paid to political ollicials, the 
man who is capable of conferiing* the greatest 
benefits on mankind is passed over. lie has 
either to lose the income which he might other- 
wise earn, or to leave undone most or all of what 
he ought to have done. If he adopts the first 
alternative he will not be able to work at his 
proper efficiency. The nation is calling out for 
more and more scientifically trained men, but when 
has produced them the payments offered for their 
services as teachers are deplorably low, and beyond 
these there is little hope of further reward, what- 
ever the national worth of their work. We look 
for the coming of the time when the State will 
take the lead^li showing juster appreciation of the 
men who are extending and organising the know- 
ledge upon which modern advance depends. 

RECENT DEVELOPMENTS IN CHEMICAL 
TECHNOLOGY. 

Manijdls of Chemical Technology. II. The Rare 
Earth Industry, By S. J. Johnstone. Together 
with a chapter on Tlie Industry of Radioactive 
Substances. By Dr. A. S. Russell. Pp. xii + 
136. (London : Crosby Lockwood and Son, 
1915-) Price 75. 6d. net. * 

Manwls of Chemical Technoldgy. III. Industrial 
Nitrogen Compounds and Explosives. By Dr. 
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G. Martin and W. Barbour. Pp. viii+125. 
(London: Crosby Lockwood and Son, 19x5.) 
Price 75. 6d. net. 

T hese volumes form part of a series of 
manuals ,of ^ Chemical Technology which 
is being produced under the editorship of Dr. 
Geoffrey Martin. The series consists largely of 
compilations, each extending to about 120 octavo 
pages, suitably illustrated (where illustrations are 
available) with process cuts, and provided with 
fairly full bibliographies and references to 
original sources of information. But it must be 
obvious that in such limited space there is not 
much room for descriptive letterpress or for de- 
tailed accounts of technical methods. 

In this respect, therefore, the manuals compare 
unfavourably with standard treatises designed 
primarily as works of reference, and for the in- 
formation of actual manufacturers. At the same 
time, certain of the books in the series may be 
said to have a special value at this present junc- 
ture, when the future of chemical manufacturing 
in this country is so dark and so full of anxiety. 
It is quite certain that, in the fierce industrial 
struggle which will follow the cessation of hostili- 
ties, we shall be confronted with new difficulties 
and dangers. There will be a gigantic effort on 
the part of our present enemies not only to re- 
acquire the markets which have now I:)een prac- 
tically closed to them for upwards of a year, but 
also to wrest from us our pre-eminence in certain 
branches of manufacturing chemistry — limited in 
number but large in output — ^which we have been 
accustomed to regard as among our staple in-; 
dustries. 

Leaders of chemical technology in Germany 
openly declare their intention to bring all their 
powers of organisation and their manifold re- 
I sources — educational, industrial, and financial — 
to bear upon the realisation of this consumma- 
tion. The struggle will be all the keener^ and tell 
I more hardly against us, from the circumstance 
' that much of thf economic advantage we have 
hitherto enjoyed will be greatly curtailed, and it 
is possible that nothing short of a revolution in 
our fiscal policy will be required to maintain what 
is left of it. No doubt our competitors, like our- 
selves, have their labour problems, but it is doubt- 
ful whether these have reached the acute stage, 
that we witness in this country. There would 
seem to be nothing like that deep-rooted antago- 
nism between labour aqfl capital in Germany that 
we are painfully conscious of, and which has made 
itself so deplorably evident, even at a time when 
our very existence as a nation is at stake. The 
combination which the largest, richest, and 
most powerful of our trade unions — all concerned 
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in those fundamental industries upon which our 
national prosperity ultimately depends — have re- 
cently succeeded in effecting among themselves 
is ominous of impending revolution — to break out, 
it may be, when the time of inflated wages comes 
to a stoppage and when the country is suffering 
from the industrial depression which inevitably 
awaits it. 

Anything, then, which tends to open our eyes 

fresh possibilities and new departures in pro- 
duction is to be welcomed. Hitherto our main 
chemical industries have been on too restricted 
lines. Our manufacturers have mostly confined 
their efforts to the limited class of products known 
as “heavy chemicals,” and have paid little heed 
to the production of many things which modern 
civilisation and recent industrial development re- 
quires. It is a notorious fact that with us the 
application of organic chemistry to chemical in- 
dustry has been painfully slow, and it is very 
problematical whether we shall ever succeed in 
regaining a position which at one time was well 
within our grasp if our manufacturers had pos- 
sessed the perspicacity, knowledge, and skill re- 
quired to retain it. But even in many of the 
newer applications of inorganic chemistry to in- 
dustrial pursuits we have let slip opportunities 
which a little energy, enterprise, and foresight 
might have secured. 

Mr. Sydney Jdhnstone’s monograph on “The 
Rare Earth Industry ” affords a striking illustra- 
tion of this fact. We were the pioneers in gas 
lighting, but Carl Auer’s discovery, twenty-five 
years ago, of the effect of certain “earths” jn 
enhancing the illuminating power of a gas flame, 
was to us as seed falling by the wayside. Certain 
of our men of science, notably the late Sir George 
Stokes, attracted by the remarkable phenomena 
which Auer von Welsbach’s discovery revealed, 
probably recognised, and in other circumstances 
might even have succeeded in making more gener- 
ally known, the possibilities that were latent in 
it. But Stokes moved in an orbit in which manu- 
•^facturers as a class never enter. Such is the gulf 
existing in this country between science and in- 
dustry that probably not one in a hundred of them 
had even heard of his existence. He was as far 
removed from them, in fact, as an archangel from 
an apothecary — or at least that type of apothecary 
whose chief concern is with an “effective window 
, display ” and the profits of “leading side-lines.” 

We have prided ourselves in the past on being 
pre-eminently industrial inorganic chemists, but 
until quite recently practically the whole of the 
thorium nitrate required. for the world’s consump- 
tion of gas-mantles was made in Germany. 
German financial houses acquired control of the 
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Brazilian output of monazite, and German 
chemists worked out the methods of extraction 
of thoria. Important deposits of monazite, con- 
taining twice as much thoria as the Brazilian 
mineral, are found in southern India, particularly 
in Travancore. Prior to the war, practically the 
whole of the exported product found its way to 
Germany, although India is a British possession. 
More recently France and the United States have 
entered the lists against Germany, but compara- 
tively little thorium nitrate seems to be made*in 
this country. And yet the total consumption of 
incandescent mantles is stated to be 300 millions 
per annum, of which, in 1913, the United King- 
dom imported to the value of 302,576!. 

As Mr. Johnstone points out, the term “rare 
earth,” as applied to ceria and thoria, is now a 
misnomer, as these substances, together with 
certain of the earths associated with them, ari'^ 
now obtainable in larger quantities and at a 
cheaper price than many compounds of the so- 
called “common” elements. The extraordinary 
development of the new industry may be 
gathered from the fact that, whereas the cost of 
thorium nitrate in 1894 was 100!. per kilo, its 
price in the United Kingdom in June, 1914, was 
i8^. per kilo. 

The account of the thorium and cerium in- 
dustry, including the manufacture of incandescent 
mantles and pyrophoric alloys, occupies above 
one-third of the book under review. Most of the 
remainder is concerned with the industrial uses 
of titanium, zirconium, tantalum, columbium 
(which the author miscalls niobium), and tungsten, 
to which is appended a short dc.scription of the 
incandescent electric glow-lamp industry. There 
arc a few pages Alating to the economic uses of 
uranium and vanadium, and Dr. Alexander 
Russell contributes a concise account .of the 
present state of the industry of radio-active sub- 
stances. The authors have succeeded in putting 
together a most interesting monograph on matters 
to which the ordinary text-books have hitherto 
done scant justice. Their, work affords a valu- 
able object-lesson of the potentialities which may 
exist in even the most recondite of chemical 
subjects. 

The volume on “ Industrial Nitrogen Com- 
pounds and Explosives,” by the editor and Mr. 
Barbour, is scarcely commensurate with the large 
and important theme with which it deals. It is 
utterly, impossible to deal n^^uately in the space 
assigned with so comprehensive a subject is that 
which includes the nitrate industry, the manu- 
facture of nitric acidi ammonia and ammoniacal 
salts, synthetic ammonia, the cyanamide industry, 
the production of cyanides and prussiates, and 
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the manufacture of modern explosives. The 
treatment, therefore, is only of the slightest, and 
consequently the work is of little practical value 
to the technologist, except as regards its biblio- 
graphy and patent-lists. At the same time, it is 
of interest to the general reader or the student 
who wishes to gain an acquaintance with the 
characteristic features of some of the latest 
triumphs of applied chemistry, such as the utilisa- 
tion of atmospheric nitrogen and the synthesis 
of immonia and nitric acid — new industries which 
are said to have rendered Germany independent 
of external supplies of nitrates as raw materials 
for the manufacture of explosives, and which, 
whatever be their present position, arc ultimately 
destined to effect a revolution in chemical in- 
dustry. 

The work, therefore, from its very incomplete- 
ticss, is necessarily only of passing interest, but 
as an essay pour servir it may be commended 
to those who, for any reason, are satisfied with 
a superliciaUcnowledge of the vast and enormously 
important subject of which it treats. T. 

ALLIGATORS. 

The Alligator and its Allies. By Dr. A. M. 

Reese. Pp. xi -1-358. (New York and London: 

Cj. P. Putnam’s Sons, 1915.) Price io.v. (id. net. 

P ROF, REESE, of West Virginia University, 
is best known as an embryologist, and the 
author of a memoir on the development of A/h- 
gator mis.sLssippie7isis, published a few years ago 
in the Smithsonian Miscellaneous Collections, a 
reprint of which, with slight additions, forms 
about one-fourth of this book. When hunting for 
embryological material in the s\^amps of Florida 
the author has had many opportunities of study- 
ing the habits of the alligator, and his interesting 
observations are embodied in the chapter entitled 
Biology of the Crocodilia.” The chapters on 
the skeleton and on the nervous system are partly, 
those «.on the digestive, urogenital, respiratory, 
and vascujar systems mainly, by the author. The 
description of the muscular system is a transla- 
tion from the account in Bronn’s “Thierreich,” 
which here and there quoted as the work of 
Bronn himself, the fact being apparently over- 
looked that Prof. H. G. Bronn, the founder of 
the well-known zoological encyclopaedia,. “Die 
Klassen und Ordnungen des Thierreichs,” was a 
palaeontologist who never busied himself with 
reptiles, and died fully ten years before the rep- 
tilian section was taken in hand by Prof. C. K. 
Hoffmann, whose name is not even quoted in the 
very carelessly compiled bibliogri^hjr at the end 
of the book under review. 
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A treatise of ^his kind must naturally be to a 
certain extent a compilation, but it is regrettable 
that more care should not have been exercised 
in selecting matter, and that the author should 
not have drawn directly from the best sources 
instead of taking so much at second hand. As 
an example, we would point out that the map of 
the present distribution of crocudilia, copied from 
the “Cambridge Natural History” is inaccurate 
in one respect of first importance from the Ameri-^ 
can point of view, viz., in the omission of croco- 
diles from Florida, where they are well known 
to exist in addition to alligators, as the author 
himself admits on the very same page. ‘Furthei^ 
the book might have been made far more useful 
to the wide circle for which it appears to be in- 
tended by comments on the bearing of the facts 
recorded on various zoological problems, such as 
phylogeny, ethology, zoogeography, etc. Why, 
for instance, is the question “ ancestry ” jskipped 
over in a few meaningless words, when quota- 
tions from Huxley’s classical memoir, only men- 
tioned in the bibliography, and from the numerous 
recent publications on Triassic reptiles, could 
have been interwoven to make an interesting and 
instructive chapter? The fact that the egg of the 
alligator is laid containing an embryo, often of 
considerable size, surely might have been the 
opportunity for a brief allusion to the question of 
viviparous and ovoviviparous reptiles and to the 
intermediate degrees known to connect the latter 
with the normal state in various lizards and 
snakes. 

There was no necessity, in a book like this, 
to enter into details on the various species of 
crocodilians, but, as the subject has been in- 
cluded, there is no excuse for leaving out four of 
the most interesting types, viz., the Malay Falsc- 
gharial, Tomistoma schlegelii^ the gharial-like 
crocodiles, Crocodilus caiaphractus ^nd john- 
stonily and the alligator-like Osteolaenius tetmspis. 

G. A. B. 

PLA'NE S UR VE YING. 

Surveying and Field Work: A Practical TexU 
Booh on Surveying, Levelling, and Settings 
out. By J. Williamson. Pp. xxii-f363. 
(London: Constable and Co., Ltd., 1915*) 
Price 75. 6d. net. 

I N a very practical work the author gives a 
comprehensive account of the methods em- 
ployed in the measurement of the earth’s surface 
when comparatively small areas are concerned, 
so that the portion dealt with may be considered 
as being a horizontal plane. 

I Cham-.surveying is fully described, and is cont- 
I veriiently used to introduce the beginner to the 
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various operations which result finally in the 
finished map or plan. A valuable feature of the 
book is that the accuracy attainable in an opera- 
tion is clearly stated, and the surveyor is taught 
to plan his work according to the accuracy which 
the purpose that it is to serve demands, while not 
attempting such a degree of precision as would 
lead to an expenditure of time and money which 
would not be economical under the conditions 
existing. In this connection a little more might, 
perhaps, be said on the selection of the scale of 
maps as determined by the permissible errors of 
the work and the limitations of the draughtsman. 
A short account of the theory of errors and its 
application to survey measurements would also 
seem to fall within the scope of this text-book. 

The theodolite and its adjustments arc fully 
dealt with as regards vernier instruments, since 
those fitted with micrometer microscopes are con- 
sidered , to belong to the more precise work of 
higher surveying. At the same time, it may be 
questioned whether the simpler forms of micro- 
scope which are in use abroad arc not both more 
easy to read and less liable to injury than the 
vernier. 

The execution of a small triangulation, in 
which plane trigonometry only is required, fur- 
nishes an instructive example of the various opera- 
tions involved, base measurement, selection of 
stations, and measurement of angles, and these 
are discussed with special reference to the errors 
which arc liable to occur, and the limits within 
which they may be expected to fall. 

Levelling with the spirit-level is dealt with in 
the same detailed manner, and a simple formula is 
given to guide the leveller in judging of the 
accuracy of his work. 

In the chapter on the calculation of areas, the 
mon; modern patterns of planimeter might be 
mentioned, since with them the instrumental 
error can be eliminated from the result by 
changing the position of the fixed point and re- 
peating the measurement ; also a convenient check 
on the accuracy of the measurement is provided. 
A reference to the slide rule, and to computing 
machines, computing table, etc., would be of 
value as indicating to the surveyor ways in which 
he may save time in his work. 

The tacheometer is not mentioned, since it is 
probably considered as more suited for topo- 
graphical surveys, but in many countries it is 
largely employed in preliminary surveys and in 
much large scale work. 

Theoretical accounts of most operations are 
given, and these might even be extended with 
advantage^ since they indicate clearly the 
directions in which errors are to be anticipated, 
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and the conditions under which they tend to in- 
crease in magnitude. 

The book is well illustrated and contains 
numerous practical examples, which have been 
well chosen with the view of showing such cases 
as may be expected to occur in ordinary practice. 

H. &,L. 

OVR BOOKSHELF. 

Unit Photography. By F. M. Steadman. Pp. xi 

+ 160. (London: Constable and Co., Ltd., 

1914.) Price Ss. 6d. net. 

The author deplores the “whole train of lament- 
able conditions in photography relative to ex- 
posure,” and sets himself “to establish a rational 

I scientific foundation for the practice of photo- 

* graphy and for the study of light as it is daily 
observed in nature.” He says that the apertures 
of lenses, the sensitiveness of emulsions, ^nd thi^ 
chemical energy of lights lack simple units or 
measurement, and that therefore photography is 
not scientifically practised. He adopts //64 as 
the unit for lens apertures, calling the figures 
which represent the intensities of the ordinary 
apertures up to f/i the “cone unit values.” His 
standard of “actinicity ” is “that rate of emission 
which will produce a least visible tint in one 
minute (or 64 seconds) when the convergence is • 
f/i (or 4000 cone units).” This is an “aclino.” 
“The speed of an emulsion is defined as the time 
required for it to suffer an effect which is known 
as normal exposure, when it is exposed to a sur- 
face having an intensity of one actino and 
through a diaphragm having a convergent value 
of one cone unit.” He gives full instructions for 
the use of these standards, and works out a 
number of problems that will prove of much in- 
terest to the curious. His “//i actinometer” is 
a box which has an opening equal in diameter to 
its distance from the opposite side, where a piece 
of sensitive paper is placed. The first experi- 
ment suggested in “ unit actinometry “ is ^ 
measure or estimate the average diameter of a 
flame, put the sensitive paper at a distance of two 
diameters {f/2) from it, and time the period neces- 
sary to produce the first visible effect. The calcu- 
lation as explained gives “the average ii\tensity 
of the flame in actinos.” 

The volume contains useful suggestions, though 
wc cannot see that the methods propounded are 
any more “ scientific ” than the ordinary procedure 
with commercial exposure meters, and we dis- 
tinctly differ from the author in his idea as to the 
“lamentable condition” of photography with re- 
gard to exposure, so far as this country is con- 
cerned. It may be different in America. 

The Student* s System. By V. Russell. Pp. 

(London : J. M. Dent and Sons, Ltd.; 1915*) 

• Price 15 . 6 d. net. 

This book advocates the use of a loose-lit f note- 
book by University' students, and by all who are 
engaged in study or research. It is claimed that, 
by adopting this system, a student need not carry 
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more than one Notebook into his various class- 
rooms, because, provided he is careful to turn 
over the page when he comes to a new subject, 
he can take out the loose leaves at his leisure and 
sort them into suitable receptacles. A student 
will also find as he pursues his study that he 
acquires further information supplementing his 
previous notes. By writing upon loose leaves he 
will be able to sort the new matter into its proper 
place. 

Conscientious students are inclined ' to waste 
much time in making a fair copy of the notes they 
have taken at lectures : such copying often 
becomes mechanical, so that nothing is learnt 
during the process. The loose-leaf method should 
make this mechanical work unnecessary, at all 
events when the original notes are intelligible. 

The loose leaves relating to any given subject 
should be so arranged as to make reference easy. 
For this purpose the author gives several examples 
Jhf classification in which registration letters and 
.lumbers are employed. As to the significance to 
be given to these letters and numbers, we would 
advise the student to consult one of the’ com- 
prehensive Works of reference, such as, in the 
case of science, the International Catalogue of 
Scientific Literature, and to adopt, so far as pos- 
sible, the plaiA there set forth. 

An Histofical Atlas of Modern Europe from 1789 
to 1914, with an Historical and Explanatory 
Text, By C. G. Robertson and J. G. Bartho- 
lomew. Pp. 24 + 36 maps. (London : Oxford 
University Press, 1915.) Price 35. 6d. net. 

This is an atlas on new lines, for it deals only 
with modern Europe, and, except for a few general 
maps, makes no attempt to illustrate the historical 
evolution of the British Empire. The size of the 
atlas is a distinct advantage, as it allows of plates 
12J X 9J in. Most of the maps are of this size. 
Central Europe and the Balkan lands are specially 
well shown, as would be expected, but we miss a 
separate map of the Iberian peninsula. No doubt, 
nowever, the question of expense entailed the 
omission of the less necessary maps. 

A map of Europe is the only orographical map 
given. ^ 'l^e other maps cither show no relief or 
show it in the old caterpillar fashion. ' That is 
disappointing, and certainly lessens the value of 
me largcr-scale maps. There is, of course, a 
difficulty^ in showing relief by contours on a map 
with political colouring, but that might be over- 
come in many plates by omitting the political 
flouring and . indicating boundaries by red lines. 
Most of the plates are otherwise admirably *exe- 
^ut a few — Russia in Central Asia and the 
ethnographical map of south-eastern Europe — 
scarcely come up to the high standard of tech- 
nique which we expect from the firm of Bartho- 
lomew. 

- Introduction is an excellent commentary on 
the maps, and keeps the geographical standpoint 
in View throughout. The atlas is good value for 
the money and can be highly recommended. 

R. N. R. B. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, reijected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

A Question of Albedo. 

The past summer in the Kashmir Valley has been 
one of extraordinary dryness, with continuous blue 
skies and hot sunshine. These conditions have ex- 
tended into the autumn, and during the month of 
October even the surrounding mountains, so often 
clouded, have been entirely clear. The snow-line, in- 
stead of descending to lower elevations with the ad- 
vance of the season, has steadily risen, until at the 
date of writing only a few isolated patches of white 
can be seen on the Pir Panjal range on the south-west 
side of the valley, and no snow at all on the moun- 
tains towards the east. It was with a distinct shock 
of surprise, therefore, that at sunset on the date 
October 22 we noticed a beautiful dome of snow just 
topping the eastern mountains, which were still bril- 
liantly illuminated by the sun. For a few moments 
the only possible explanation seemed to be that one 
of the higher p<iaks of the central Himalayan ranges 
had made a prodigious upward thrust of several 
thousands of feetl However, the earth’s rotation 
movement rapidly transformed this snowfield into the 
familiar features of the full moon. 

The question I would ask is : Why does the moon 
appear so while if it is composed of rocks similar in 
reflecting power to those on the earth? The average 
albedo of the moon must have been determined, and 
it is no doubt well known how it compares with Venus 
or with Jupiter when these are reduced to unit dis- 
tance from the sun. The rock surface of the moon 
should reflect far less light than the cloudy surfaces 
of these planets, and it would be of interest if those 
who know would explain the apparent whiteness of 
the moon as seen in daylight. 

A direct comparison of the moon with terrestrial 
rock surfaces illumined by sunlight is possibly to some 
extent vitiated by the superposed blue light scattered 
by the intervening air, which may affect the colour of 
the moon. Yet it is very difficult to believe that this 
can convert the greys and browns of rock surfaces 
into an almost pure white. On several occasions^ in 
this valley I have compared the waning moon, setting 
behind the Pir Panjal mountains, and, oi course, in 
full sunlight, with extensive snowfields. These snows 
are pc'ihaps fifty miles distant, and there is a con- 
siderable amount of blue scattered light superposed on 
the snow, although less than on the moon; also the 
light absorbed by the atmosphere is approximately, 
and may be exactly, the same for each, if one con- 
siders the whole path of the light from sun to snow 
and thence to the observer. When the air is trans- 
parent enough to see the moon clearly, it appears to 
me to be distinctly whiter than the snows, which seem 
dull and yellowish in comparison. 

The daylight colour of the moon suggests, in fact, 
that Parmenides was right when he considered it to 
be composed of earthy material mixed^ with celestial 
fire, only I should say that the celestial fire greatly 
predominates ! 

One does not hear much nowadays of the glacial 
theory of the moon’s surface, but it would be interest- 
ing to learn whether the daylight aspect of the moon 
has been considered by those who believe its surface 
to be composed of rocks. J. Evershbd. 

Srinagar, Kashmir, November 2. 
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Duty-Free Alcohol. 

A SHORT time ago some letters on this subject ap- 
peared in Nature, complaining of the difficulties ex- 
perienced by scientific workers in obtaining permission 
to use such alcohol, and of the absurd regulations accom- 
panying such permission. Perhaps the complainants, 
amongst whom, I remember. Sir William Ramsay 
was one, were somewhat unreasonable, for they should 
have considered that the officials in the Excise Depart- 
ment, as in other Government departments, are mostly 
of the ** kings and captains " type ; they really do not 
know what a laboratory or scientific work means ; they 
certainly do not know what distillation implies, and 
probably their only idea as to alcohol is that it is 
something which is always either under- or over-proof, 
like the old lady\s idea of stocks and shares, as being 
those things which go up and down in the City. 

I W’as lucky enough to obtain permission to use 
duty-free alcohol, though only after long negotiations, 
ana on the explicit assurance that 1 would not use it 
for running motor omnibuses round my laboratory. 
But recently the need for economy induced me to apply 
for permission to recover my waste spirit by distilla- 
tion. After the usual six weeks’ delay, and sheaves of 
official documents, an officer was sent to examine my 
stills, and was shown several shelves of retorts ancl 
flasks; but on my explaining to him that not more 
than one of these would be in use at the time for the 
purpose in question, we filled in the form of application 
for one still of about a litre capacity to be used in 
redistilling alcohol : and a permit for doing so even- 
tually reached me. But in the course of the next few 
months the transaction had permeated to the domain 
of some higher official, whoso %agle eye detected a 
flaw.^ Was I using a condenser in this distillation, 
and, if so, how many, and with what* object? Again 
the official visited me, and was shown three condensers 
in a dusty corner of the lal-oratory : so the form of 
application was altered accordingly; and I am now 
the proud possessor of full official permit, granted ” as 
an indulgence,” to use in my laboratory a still of not 
more than quarter-gallon capacity with three Liebig 
condensers. Spencer Pickering. 

Standards and Functions of Museums. 

‘‘W. P. P,” is in error in his article on the 
''Standards and Functions of Museums,” which 
appeared in Nature for September 23, when he says 
that the Department of Public Health in the American 
Museum of Natural History answers to no more than 
one aspect; of the Department of Economic Zoology 
of the British Museum of Natural History, that which 
concerns the organisms injurious to man. 

The Department of Public Health does cover more 
than this;^ the exhibits so far arrapged come under 
the following heads : water supply, sewage disposal, 
bacteria and bacterial diseases, insect-borne diseases, 
^nd military hygiene; while the exhibits in course of 
preparation deal with problems of diet. Especial stress 
natur^ly has been placed upon the bubonic plague, 
malaria, and yellow fever, as well as on the sanitation 
of the Panama Canal zone. Other aspects of the 
relations of^ insects to man are treated in the exhibits 
of the division of entomology, such as the importance 
of insects, benefits due to insects, and injuries caused 
by^ them. There is no collection of domesticated 
animals other than that illustrating variation under 
domestication, and, owing to lack of funds and space, 
no attempt can be made to bring together such a 
collection. F. A. Lucas. 

American Museum of Natural History, 

New York, October 19. 
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Dr. Lucas’s brief summary of 4 he ground . covered 
by the Department of Public Health in the American 
Museum of Natural History is more complete than 
that which appeared in the forty-sixth annual report 
of the museum, which formed the subject of the article 
against which Dr. Lucas now lodges his protest ; hence 
the “error” of the writer. We contend that only by 
a very elastic use of the term ” Natural History 
Museum *' can such subjects as the disposal of sewage, 
and water supply, be included. These are surely 
mure fittingly themes for a Museum of Technology, 
while military hygiene and problems of diet would 
find a more suitable home in a Museum of Physiology. 
If these were omitted the funds a,nd space which they 
absorb would be available for the collection of domes- 
ticated animals which Dr. Lucas is now obliged to 
neglect, to the great hurt of his museum. 

W. P. P. 

Multiple-Character Evolution. 

One should have thought that a meeting of the 
Palaeontological Society of America was scarcely 
a propitious occasion for promulgating as .a newiu 
discovered law that a body equals the sum of all itj 
parts. As your reviewer has rightly remarked 
(Nature, p. 286), it has been said before that every 
organism is made up of a great number of characters, 
each of which is in a state of fiux. The obvious fact 
that any species has more than one differential 
character (of which we use only those which take 
our fancy) never had need of rediscovery, but it has 
occasionally been neglected, merely not thought of, 
sometimes with appalling consequences, as, for in-, 
stance, it has been solemnly pleaded that if one char- 
acter distinguishes a species, two should inake a 
genus. H. Gadow'. 

Zoological Laboratory, Cambridge, ** 

November 26. 


EGYPT AND THE FAR EAST.^ 

P ROF. ELLIOT SMITH has long established 
his position as our principal authority on 
the anatomical study of ancient Egyptian mummi- 
fication. Before he undertook the systematic 
examination of mummies during the years be 
spent in Egypt, the vaguest and often the most 
erroneous notions were current with regard to tl^ 
technical treatment of the corpse and its intes- 
tines by the ancient Egyptian cmbalmers. To 
the average Egyptologist such details necessar.ly 
appeared of a rather gruesome character, and, as 
a consequence, Prof. Elliot Smith, who brought 
expert medical knowledge to bear on an unrivalled 
collection of material, was able to obtain im- 
portant results in what to all intents and purposes 
was a virgin field of research. His volume of 
the Cairo Catalogue, which was reviewed in 
Nature on its publication, piarked, as was 
painted out at the time, a fitting culmination to 
his labours.' When, therefore, its author has any- 
thing to tell us in connection with the subject he 
has made peculiarly his own, he is entitled to more 
than a respectful hearing. If on some essential 

1 ** On the Signifiennee of the GeosrapHical Distribution of the Praeti<^ 
Mummification. A Study of the MrKrations>of Peoples and tl» Sprwd.ot 
certain Customs and BeWa.'' By Prof. G. Elliot Smith. Fimn 
pan ii , of Memolri and Procoedinea of the Mancheater Literarv and 
aophiotl Society, Sesaion 1914-15. Pp. 143. (Mancheater l 36 George Street 
1915*) Pike ex. 6<f. 
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points we are inclined to reserve judgment, it is 
because his' theory opens up a number of collateral 
problems which demand independent examination. 
But there can be no doubt that the theory as he 
propounds it is very attractive, and it has the ad- 
vantage of ranging over a number of detached 
and separate fields of study. Even for those who 
may not go quite so far as to believe with him 
that the influence of ancient Egypt ever spread to 
the Far East and to America, it is well to re- 
examine the grounds for scepticism, and, in the 
process, to take perhaps a less restricted view 
of the possibilities of intercourse in the ancient 
world. 

The present monograph is the direct outcome 
of a paper read before the Anthropological 
Section at the meeting of the British Association 
last year in Melbourne. At the three preceding 
meetings its author had already developed his 
thesis that the geographical distribution of cer- 
J^ain ‘practices, such as mummification and mega- 
lithic building, point, on his view of the evidence, 
to their distribution from a common centre some- 
where in the neighbourhood of the eastern Medi- 
terranean. When setting out for the Australian 
meeting it had been his intention to develop his 
argument from megalithic monuments, while 
using the geographical distribution of the practice 
of mummification merely as a subsidiary means of 
corroboration. But on his arrival at Sydney he 
examined the mummy from Torres Straits in the 
Ma^leay Museum, and studied the literature re- 
lating to the methods of embalming in that 
region ; and, as^ a result, he formed the conclusion 
that the methods employed in; the Papuan 
mummies must be of Egyptian origin. Moreover, 
since the practices which he there noted were not 
prevalent in Egypt until the time of the New 
Empire, and some of them not until the time of 
the XXIst Dynasty, he further concluded that 
they could not have left Egypt on their long 
journey to the Torres Straits at the earliest before 
the ninth century b.c. 

The work before us was written as an answer 
to one of the criticisms of the theory at the 
British Association* meeting, to the effect that 
there were no links between Egypt and Papua to 
indicate that the custom of mummification had 
spread’ from the one region to the other. Prof. 
Elliot Smith here replies that there are plenty 
of links ; and he works out the course of a great 
culture-migration, which, he suggests, began a 
world tour from Egypt, and, coasting eastward 
to India and Ceylon, was carried far out into the 
Pacific, and eventually reached the American con- 
tinent. There is, of course, no continuous chain 
of mummification customs, or even of megalithic 
monuments, on which this world-wide theory may 
rest; but traces of the migration, deduced from 
common distribution, are said to be visible also 
in sun-worship, serpent-worship, I3ie tradition of 
a worM'-wide deluge, petrifaction myths, the use 
of the swastika emblem, and the practices of ear- 
oiercing, tattooing, couvade, the artifidal de- 
formation of the head, etc. If each of these be- 
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liefs or practices be considered alone there arc 
many breaks in the chain ; but taken together the 
gaps may be filled in. 

Such in outline is the theory, and in the space 
at our disposal it wpuld be quite impossible to do 
adequate justice to any one of its many facets. 
We may perhaps mention two small points. 
Should we be on quite sure ground in assum- 
ing close maritime intercourse between the Per- 
sian Gulf and India from the eighth century b.c. ? 
The evidence is surely in favour of a later date 
by some two or three centuries. And should we 
be justified in regarding the custom of burning in- 
cense before the corpse, when no attempt was 
made to preserve the body, as an indication of the 
influence of the Egyptian custom of mummifica- 
tion. Apart from such an influence, is incense- 
burning so inexplicable? Wc may be quite sure, 
with Prof. Elliot Smith, that it was never used 
for “disguising the odours of putrefaction.” But 
his view surely assumes that its funerary use in 
Egypt, to restore magically its natural odours to 
the desiccated body, was its only possible use. 
Whereas in Babylonia, to mention but one 
country of the East, the ritual use of incense has 
descended from immemorial antiquity, and was 
doubtless present in funerary rites with quite 
other associations. L, W. K. 


INDUSTRIAL SCIENTIFIC RESEARCH. 

U NDER the above heading the Quarterly 
Review for October contains a timely and 
interesting paper by Mr. T. L. Humberstone, 
which reviews comprehensively the problem how 
best to apply the results of physical science, as 
studied in the universities and colleges, to the 
requirements of the industrial world. 

At the outbreak of war the fact that this 
country was almost dependent on Germany for 
dyes seemed to come with the force of a rough 
awakening to the majority of British manufac- 
turers, who during the last forty years had been 
deaf to the warnings which had l^en shouted at 
them repeatedly by the scientific chemists. The 
lesson of the dyes is being taken to heart to some 
extent by other manufacturers, and the urgent 
questions which have now to be answered have 
aroused much discussion. The Government of 
this country has also, at last, confuted to 
acknowledge the importance of science in ^ 
national sense by appointing a committee of the 
Privy Council, assisted by an advisory committee 
of eminent scientific men. The functions of these 
bodies is to discover in what way scientific educa- 
tion can be modified, and the results of research 
made more widely applicable, so that both may be 
utilised to the advantage of industry and trade. 

The discussions which have already taken place 
show how much opinions may differ about the 
working of such a scheme, but one or two things 
seem clear. As Mr. Humberstone properly points 
out, our ''universities and colleges must in future 
train a much larger number of students with the 
direct object of fitting them for an industriid 
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career. On the other hand, employers must be 
prepared to resort more commonly to methods of 
research and to engage a larger number of well* 
educated scientific assistants, to whom they must 
be willing to offer prospects of a satisfactory 
career. 

In dealing with this question the natural re- 
luctance of many manufacturers to divulge indis- 
criminately any part of their processes which, 
rightly or wrongly, they suppose to have a special 
value, must be recognised. Hence the difficulty 
of getting them to resort to a university or other 
laboratory of research outside the works. 

Space does not permit us to discuss these points, 
but there appear to be only two ways out of the 
dfificulty. If the services of highly-trained scien- 
tific men are to be utilised more than has been the 
case hitherto, as must be done if we are not to 
be out of the runnings altogether, our manufac- 
turers must not expect to get manufacturing 
experts direct from the universities, for it is cer- 
tain that industrial applications of science can 
only be properly learnt in the works. The plan 
long ago adopted in Germany, and to some extent 
in America, consists in engaging thoroughly well- 
informed young men, usually graduates, for a 
period of years, at a salary on which they can 
at least live, while they are learning in practice 
to apply their knowledge to the business. Future 
advancement, of course, depends on the aptitude 
and diligence shown in the first year or two. 

The other plan is represented by the scheme of 
industrial fellowships inaugurated by the late 
Prof. Kennedy Duncan in connection with the 
Universities of Kansas and Pittsburgh, as ex- 
plained in Nature of October 21 (p. 203), The 
essence of the idea is that in such an institution 
as the Mellon Institute at Pittsburgh arrangements 
of a confidential character can be made whereby 
the services of one of the fellows working at the 
institute can be secured, on mutually agreed 
terms, by any manufacturer who has problems 
which he desires to investigate with due privacy. 
All we can do is to await with interest the results 
of experience gained at Pittsburgh, or try the plan 
on a smaller scale at one of our own universities. 
In any case it is certainly imperative that co- 
operative relations be forthwith established be- 
tween our universities and the industries which 
are dependent on science. 

THE SUPPLY OF NITRATES, 

O NE of the minor misfortunes to the cause of 
the Allies, coming through no fault of their 
own, has been the landslide in the Panama Canal, 
which has interfered with the import of nitrate 
of soda from Chile by prolonging the time of the 
voyage. Nitrates are, of course, required in 
enormous quantities for explosives, but a very 
considerable amount of nitrate of soda — no less 
than 100,000 tons per annum — is used in agricul- 
ture for manurial purposes. No modern farmer 
would like to try to do without it; indeed, any 
increase in food production almost necessarily 
means an increase in nitrate consumption. . Yet 
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Mr. Acland recently stated in the House of 
Commons that the quahtity now in this country, 
or on the way to it, was only about 30,000 tons. 

As yet the situation is not serious. Farmers 
do not use nitrate of soda until spring-time; 
February or March would represent the earliest 
date when most people would apply it to their 
crops. Further, the Board of Agriculture has 
already made an arrangement whereby farmers 
can buy the sulphate of ammonia produced in 
this country, and formerly exported, at a price 
not much above the pre-war prices — 14Z. lo^. 
per ton instead of 12Z. ioj. To this extent the 
situation is relieved, but, nevertheless, no one 
would care to see the supply of nitrate too much 
restricted. 

There are two ways of dealing with the diffi- 
culty. One is to leave it alone, and trust that 
matters will somehow right themselves before 
February; the other is to arrange forthwith for 
j a supply of artificial calcium nitrate. This sub-w 
stance was on the market as a fertiliser before^ 
the war ; it has been tested on the large scale, and 
is known to give satisfactory field results; its 
defects have been studied, and a body of experi- 
ence has been gained which would now prove 
j very useful. But somehow it seems to have dis- 
I appeared as a fertiliser since the war began. It 
I ought not to prove impossible of manufacture, 
and in any case the situation ought not to be 
allowed to develop too seriously before steps arc 
taken to cope with it. 

PROF. THEODOR BOVERI. 

D r. THEODOR BOVERI, whose death on 
October 15 was announced in Nature of 
November ii, was born on October 12, 1862, and 
was the successor of Carl Semper in the chair of 
zoology and comparative anatomy in the Univer- 
sity of Wurzburg, He received his university 
education in Munich, where he had the good for- 
tune to be one of Richard Hertwig’s first pupils. 
There he studied natural science and medicine^ 
graduating in both and becoming privat^docenr 
in 1887. In 1893 he was called to WQrzburg, 
where, in spite of offers of other appointments, 
he remained for twenty-two years. In 1913 he 
declined the post of director of the Kaiser Wilh<dm 
Research Institute in Berlin. Extensions * of his 
overcrowded research laboratories were granted, 
and he was made “Geheim Rat.*' In 1905-06 ht* 
was rector of the University. He held the member- 
ship of many scientific academies. But probably 
honours and titles had little meaning for Boveri, 
for, like Semper, he was a very 'modest man: 

Among modern zoologists Boveri occupied a 
somewhat unique position. Properly speaking, 
only one of .his memoirs, his masterly study of 
the excretory organs of Amphioxus — which he and 
Weiss discovered independently — can be described 
as purely zoological. His other work — and its 
total is by no means small or unimportant — re- 
lated mainly to cytology. For research in this 
field Boveri had a positive genius. To him we owe 
the first proof, in Ascarls, of the true nature of the 
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polar bodies of odgenests as rudimentary gametes. 
He set up > the numerical law of the chromosomes, 
and adduced cogent evidences in favour of the 
persistence of their individuality^ from cell- 
generation to cell-generation. He discovered the 
curious “casting-out of chromatin” in Ascaris, 
and some of his beautiful experiments relate to 
the history of an organism destitute of maternal 
attributes, due to the fertilisation of an egg- 
fragment by OTif or two sperms. His cytological 
memoirs, among the classics of the science, are 
contained mainly in the six published parts of the 
“ Zellenstudien ” (1887-1907), in Richard Hert- 
wig’s “Festschrift” (1910), and in the magnificent 
monograph on the development of Ascaris, which 
he contributed, as one of his pupils, to the 
“Festschrift fiir Kupffer ” (1899). 

ADOLPHE GREINER. 

y A DOLPHE GREINER, director-general of the 
John Cockerill Co., Seraing — the foremost 
steelworks in Belgium and one founded by an 
Englishman of that name many years ago — and 
president of the Iron and Steel Institute, died at 
his residence near Li^ge on November 20. 

Mr. Greiner was born in Brussels in 1843 and 
was the eldest son of Gustave Greiner, private 
secretary to King Leopold, the first King of the 
Belgians. Educated at the University of Lifege 
he obtained the diploma of the School of Mines 
in 1864, and shortly afterwards was elected to 
the post of engineer chemist to the Society 
Anonyme John Cockerill, which was the first 
steel manufacturing company on the Continent to 
adopt the Bessemer process. Five years later he 
was appointed manager of the steel works, and 
in 1887 be became director-general, a position he 
continued to fill until his death. He was respon- 
sible for the introduction there of the basic pro- 
cess for steel making, and was one of the earliest 
promoters of the use of blast furnace and coke 
^ven gas for the direct driving of internal com- 
^bustion engines. 

Not only was he one of the most distinguished 
figures in the industrial life of Belgium, but he 
played an important part in the development of 
the iron and steel industries of other countries. 
Numerous honours were conferred on him during 
his long career by the sovereigns of his own and 
other countries. He had been president of all 
the leading scientific Belgian societies, and as 
president of the central committee of industrial 
labour he had rendered important services to the 
social welfare of Belgium. He joined the Iron 
and Steel Institute in 1876, was a frequent 
attendant at its meetings, served for many years 
on the council, and was elected president in May, 
*9*4- The year previous he had been awarded 
the Bessemer Gold Medal. 

During the siege of Liige in August, 1914, 
Mr. Greiner remained at his post continually, 
with his unfailing spirit the members 
of his staff and his workmen, and organised means 
tor the alleviation of distress among the large 
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population dependent on his company for employ- 
ment. In the following months he set on foot 
experiments in the heating of open-hearth fur- 
naces by means of tar in order to overcome the 
difficulty of the shortage of gas coal. His results 
were presented to the Iron and Steel Institute in 
a short paper in May of this year, and this last 
contribution will remain as a record of his courage 
and resource in the midst of many difficulties and 
adversities. He was a man of large mind and 
wide sympathies, and towards the members of 
his staff and the thousands of operatives employed 
at the works he occupied a kind of patriarchal 
position, and was ever ready to help any of them 
from the highest to the lowest with his advii:^ 
or benevolent assistance. 


ANNIVERSARY MEETING OF THE ROYAL 
SOCIETY. 

T he anniversary meeting of the Royal Society 
was held on Tuesday, November 30, when 
the report of the council was presented and Sir 
William Crookes delivered his presidential address, 
extracts from which are subjoined. In the report 
of the council particulars are given of the various 
committees of the society concerned with scientific 
problems connected with the war. We hope to 
publish the main part of this account in another 
issue, together with a description of the work 
of other committees with like objects. Mean- 
while, we give Sir William Crookes's outline of 
the Royal Society's activities in this direction. 

Towards the end of last year a war committee and 
sub-committees were appointed to consider a variety 
of questions, including the supply of drugs and other 
chemicals which hitherto have been mostly imported. 
It was finally decided that it would be best for the 
council as a whole to act as a general war committee, 
the original sub-committees being converted into four 
sectional committees, which have met regularly 
throughout the year. A memorial to the Prime Minis- 
ter was drawn up, directing attention to the urgent 
need for closer co-operation between those engaged 
in scientific research and the directors of the nation’s 
industries, and was presented by delegates of the 
I Royal Society and the Chemical Society.^. The Presi- 
I dent of the Board of Education ha.s since issued a 
scheme for the organisation .and development of scien- 
tific and industrial research, which has met with 
approval on all sides, and indicates that the Govern- 
ment is ready to give the country a strong lead in the 
way of recognition of the value of scientific training 
and work. An important step has been taken in 
ap{X>inting a committee to prepare a .scheme for the 
establishment of a permanent board in collaboration 
with technical and other scientific societies for the dis- 
cussion of questions in which joint action appears 
desirable. 

Owing to unavoidable delay in printing, the Royal 
Society’s Catalogue of Scientific Papers has pro- 
gressed only slowly, and there appears to be no likeli- 
hood of its being completed at the present rate until 
the middle of 1021. The director of the^ catalogue, Dr, 
McLeod, who has been indefatigable in his labours, 
has been obliged by ill-health to retire. It is proposed 
not to appoint a new director, but to continue the 
work under tl^ able management of the chairman of 
the Catalogue Committee, Prof. Silvanus Thompson. 
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Another of the society's tasks, the magnetic re- 
survey of the British Isles, has been continued at a 
reduced rate, and with some interruptions throughout 
the year just passed. At present only the Hebrides, 
Isle of Man, Channel Isles, and six points in Eng- 
land and Wales remain unresurveyed. 

The Copley medal has been conferred upon Prof. 
Ivan Petrovitcu Pavlov, one of our most distin- 
guished foreign members, whose researches in physio- 
logy have led to the acquisition of valuable know- 
ledge. By a most ingeniously worked-out and original 
method of making fistulas or openings to the exterior. 
Prof. Pavlov has successfully studied the interrelation 
of the functions of the alimentary canal. His experi- 
ments have shown how the presence of food in one 
cavity controls the secretion of digestive juices into 
the next, and he has made many discoveries concern- 
ing the conditions which influence the secretory pro- 
cess, while his method has facilitated the study of 
the chemical changes which occur in the food as it 
passes through the canal. Moreover, by the method 
which he calls that of conditioned reflexes. Prof. 
Pavlov has studied, from a physiological point of 
view, the influence of the higher brain centres upon the 
secretion of saliva. Ho has also investigated the 
mechanism of the muscle by which bivalves open and 
close their shells, and the nervous control of the heart, 
especially through the sympathetic nerves. His re- 
sourcefulness and skill have enabled him to make 
important contributions to physiological science, and 
his work, the true worth of which has, perhaps, 
not yet been rightly prized, deserves the fullest recog- 
nition. 

The Royal medal given annually for physical inves- 
tigations has been awarded to Sir Josf.pii Lakmor, 
whose work in mathematics and physics includes a 
very wide range of subjects— geometry, dynamics, 
optics, electricity, the kinetic theory of gases, tlie 
theory of radiation, and dynamical astronomy— upon 
all of which he has published illuminating memoirs. 
Possibly his chief claim to distinction is the estab- 
lishment of the theory that ladiant energy and intra- 
molecular forces are due to the movements of minute 
electric charges. This theory is fully worked out in 
his treatise, “iEther and Matter.” For a long lime 
Sir Joseph Larmor acted as secretary to the Roval 
Society, performing the duties of the office with great 
success, at the same time continuing with unabated 
Vigour original research. The offer of the Royal 
medal is a mark of the society’s appreciation and 
admiration of his invaluable services to science. 

The otherr Royal medal, for work in the biological 
sciences, is this year conferred upon Dk. William 
Halsk Rivers Rivers, whoso work in ethnology has 
contributed largely to the establishment of the subject 
upon a scientific basts. He was the first to^ use the 
genealogical method in ethnological investigations. 
His remarkable originality, combined with sound judg- 
ment, have enabled him to produce work which will 
rank with the best that has been done in ethnology. 

All chemists will agree that the award of the Davy 
medal to Prof. Paul Sabatier is fully justified. His 
lengthy researches on the use of finely divided metals 
as catalysts are universally known. The hydrogena- 
tion of unsaturated organic compounds, especially bv 
means of nickel, has been thoroughly elucidated by 
Prof. Sabatier and his co-worker, the Abb6 Senderens, 
The industrial application of the process to the un- 
saturatod acids of the oleic series has already acquired 
considerable industrial importance. It gives me^ great 
pleasure to announce the award, so well eariM by 
Prof. Sabatier,' 

j|The Hughes medal is awarded tg Prof, Paui. 
LANVEGiN, who has made valuable contribution? to 
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electrical science, both , on the theoretical and experi- 
mental sides. He has fdund by experiment the rate 
of re-combination and the mobility of ions produced 
by different processes in gases at various pressures, 
and he has made an exhaustive study of the theo- 
retical aspects of the interdiffusion of gases and the 
I mobility of ions. 

The nation’s attitude towards science is, I think, 
largely due to the popular idea that science is a kind 
of hobby fallowed by a certain class of people, instead 
of the materialisation of the desirg experienced in 
various degrees by every thinking person to learn 
something about innumerable natural phenomena stiU 
unsolved; and, having learned, to control and apply 
them intelligently for the benefit of the human race. 
Many attempts have been made to explain exactly 
what is meant by science, and to differentiate true 
science from its counterfeit; and it is by no means 
easy to define it so that the vague general idea of the 
average man can be replaced by clear and precise con- 
ception. Even the most patient investigator, the most 
acute observer, must constantly feel, “Oh, what a 
dusty answer gets the soul when hot for certainties inw 
this our life.” If we refer to our charter, we shall! 
find that the aim of the Royal Society is promoting 
natural knowledge by experiments, and if we regard 
science as synonymous with natural philosophy we 
may describe it as knowledge relating to natural ob- 
jects and phenomena connected therewith based upon 
experiment.s. Life has been defined as the act of corre- 
spondence with our environment, and science may 
equally tersely be defined as the use of intelligence in 
effecting that correspondence. 

I Wieve that the ” Hobby ” attitude is due to our 
national character, and can only be rectified slowly, 
step by step. We cannot suddenly become a truly 
scientific nation, cither now during the war, or imme- 
diately on its conclusion. We shall have to make 
many fundamental alterations in our ideas and almost 
to change our natures before such a change can be 
effected. First among our defects must surely be 
placed mental inertia, our reluctance to do our think- 
ing for ourselves, and the slowness of our intellectual 
apprehf;nsion. This condition ds fundamentally 
different from docility of mind, and its results are 
more disastrous because it tends to inhibit action on 
the part of those who should be leaders. Associated 
with it, of course, is our inherent stolid conservatism, 
which makes us too readily satisfied to continue in thi^ 
ways of our forefathers — ways which, though good” 
enough once upon a time, are now obsolete and un- 
desirable, We are sometimes prone to undcr-estimate . 
our opponents’ abilities and powers, and usually we 
have a hearty contempt for outside criticisms of our 
methods. Our mental inet^ia makes us slow to put 
our latent organising power into action. 

The problem before us is- twofold. We have, first, 
to find out how best to organise all our present forces 
and employ the material at our disposal to win victory. 
Many suggestions have recently been made as to the 
best way to mobilise science and invention, so that, 
for example, schemes that show some likelihood of 
having military or naval value can be put at once to 
the test. At the beginning of the war the Royal 
Society appointed committed for .this purpose. Their 
scope could be extended usefully. They include 
of naval and military experienoef whose practical skill 
and knowledge supplement the theories of -men of 
science. 

The second part of the proMem- is closely interwoven 
with the first, and its importance |o . the nation is 
hardly inferior. If we neglect to alter 6ur ways, if wo 
continue to disregard the value of scientific work and 
are content with ignorance of scientific methods oii 
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the part of the authorities, we shall assuredly suffer 
total defeat in the industrial war which must of neces- 
sity follow upon the conflict of arms now raging. This 
is a matter in which men of science have a great 
responsibility to. the nation. We must not cease to 
bring to the notice of the public the facts of which 
we are too fully aware. The attitude of the Govern- 
ment and the public towards science has been mis- 
taken. For this formidable error we suffer and, 1 
fear, must long continue to suffer. The remedy in- 
volves many sacrifices and heavy expenditure, prob- 
ably at first without apparent return. It is to 
the new generation now being educated that we must 
look for betterment of our position; and it is for 
youth we must now make plans. We must make all 
education more scientific. It is admitted wc have 
much to learn from our adversaries; we must bring 
scientific methods to the fronf. 

Should not science be represented on the Privy 
Council? It is astonishing that in so august a body 
science is almost ignored. Ought we not to have in 
the Cabinet a Minister of Science with a board of 
advisers similar to that of Agriculture, with the pro- 
viso that the Minister of Science should hold his office 
primarily by virtue of his scientific capacity? Power 
of organisation and general business ability should 
be regarded as essential secondary qualifications. The 
newly appointed Science Councils and Committees 
might be incorporated under the Ministry of Science 
— then and then only pure research would begin to 
take its place as an invaluable profession, with a 
status of its own at least on a level with that of other 
learned professions. The leaders of its rank and file 
would be doing work of fully as much value to the 
nation as the work of the officers of our naval and 
military forces. Then, I feel convinced, the next 
generation would see the disappearance of listless co- 
operation between manufacturer and scientific work- 
men, and we should hear less of the inferiority of 
British science as compared with that of our opponents. 
Given equal opportunities, our men would speedily 
give proof of fertility of ideas, of organising powers, 
and of resource and initiative. Research could be so 
thoroughly well organised that suitable workers would 
be jointly engaged with those problems for the speedy 
elucidation of which there is the greatest need, and 
the results of their investigations would be at the 
disposal of all British manufacturers. It rests with 
us to keep these ideas before the mind of the public 
now that at last it is ripe to consider them. “Be 
wise to-day; ’tis madness to defer.” 

In conclusion, Sir William Crookes referred in 
felicitous words to the election of Sir J. J. 
Thomson as his successor in the presidential chair 
of the society. 


NOTES. 

The Amsterdam correspondent of the Morning Post 
announces that the' Dutch Royal Academy of Sciences 
has awarded the gold Leeuwenhoek medal for 1915 to 
Surgeon-General Sir David Bruce. 

.The Croonian Lecture of the Royal Society will be 
delivered on Thursday, December o. by Dr. W. M. 
Fletcher and Prof^ F. G. Hopkins, on “ The Re.spiratory 
Process in Muscle, and the Nature of Muscular 
Motion.” 

The death atifiouficed, at his residence in Dublin, 
of Dr. Frahds T. Heuston, formerly protesbr of 
anatomy in the Royal College of Surgeons, Ireland, 
NO. 2405, VOL. 96] 


and lecturer on anatomy in Cannichael College, Dub- 
lin. Dr. Heuston was well known as a consulting 
surgeon, and contributed many papers on professional 
subjects to the medical journals. 

At the annual meeting of the Iron and Steel Insti- 
tute, to be held next May, Sir William Beacdmere;, 
Bart., will be inducted into the chair as the new 
president of the institute, in succession to Dr. Adolphe 
Greiner. The Bessemer gold medal for 1916 will be 
presented to Mr. F. W. Harbord, honorary consulting 
metallurgist to the Ministry of Munitions. It has been 
decided not to hold an annual dinner next year. 

At the meeting of the Faraday Society on Wednesday, 
December 8, a general discussion on “The Corrosion 
of Metals — Ferrous and Non-ferrous,” will take place. 
The president. Sir Robert Hadfield, will take the 
chair. The members of the Iron and Steel Institute 
and of the Institute of Metals have been invitied tp 
attend the meeting. Other persons desirous of attend- 
ing can obtain tickets on application to the secretary 
of the Faraday Society, 82 Victoria Street, S.W. 

It is announced officially that arrangements have 
been made between the Army Council and the Ministry 
of Munitions for the transfer to the latter of responsi- 
bility for designs, patterns, and specifications, for the 
testing of arms and ammunition, and for the examina- 
tion of inventions bearing on such munitions. In- 
structions have therefore been given for the immediate 
transfer to the Ministry of Munitions of the Ordnance 
Board, Research Department at Woolwich, Experi- 
mental Establishment at Shoeburyness, and the War 
Office Inventions Department. 

The death is reported, at the age of seventy-two, of 
Dr. E. L. Greene, the head of the botanical department 
at Notre Dame University, Indiana. He was pro- 
fessor of botany at the University of California from 
1885 to 1895, and at the Catholic University of 
America from 1895 1904. He had also had an 

official connection with the Smithsonian Institution. 
Dr. Greene, who was the author of several mosio- 
graphs and of a flora of the San Francisco district, 
was president of the International Congress of Botan* 
ists held in connection with the Chiesrgo Exposition 
of 1893. 

‘ At tiie November meeting of the Royal Physical 
Society of Edinburgh, the following office-bcarem 

1 were elected for the 145th session, 3915-16: — Presi- 
dent; Prof. Arthur Robinson; Vice-presidents: P, H. 
Grimshaw, Prof. D’Arcy W. Thompson, Dr. J.. H. 
Ashworth ; Secretary : Dr. Janies Ritchie, Royal 
Scottish Museum ; Assistant Secretary : J. A. S. Wat- 

1 son ; Treasurer : Wm. Williamson ; Librarian : L. W. 
Hinxman; Councillors: Hugh Miller, Dr. Malcdbn 
I^urie, J. Kirkc Nash, Dr. B. N. Peach, Dr. J. F. 
Gemmill, Dr. John Rennie, Dr. 0 . C. Mclntoeih, 
Principal O. C. Bradley, Wm. Evans, Prof. T. Hud- 
son Beare, T. H. Gillespie, and Prof. D. C. Matheson. 
In ^he Report of Council it was stated that two 
fellows of the society, Mr. L. N. G. Ramsay and Mr. 
C. H. Martin, had been killed in battle in Frano)^ 
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At the request of General Sir O’Moore Creagh, 
military adviser to the Central Association Volunteer 
Training Corps, an Engineer Volunteer Corps has 
been formed to meet the needs of members of the 
engineering profession who, by reason of age, physique, 
or employment on Government work, arc prevented 
from joining the Regular or Territorial Forces. The 
official regulations of the association say that the 
policy of the Government is to encourage every man to 
take his part in the present struggle ; and they advise 
all who are debarred by the reasons mentioned above 
to join a Volunteer Corps, so that their services may 
be available as a trained man in case of invasion. 
All men with engineering experience should join an 
engineer corps, where they can be trained in military 
engineering, especially field and fortress work (includ- 
ing telegraphs, searchlights, etc., in addition to in- 
fantry drill, musketry, etc.). Such a training, com- 
bined with the experience which they have gained 
in civil life, will render them invaluable to the authori- 
ties at a time of emergency. The Engineering Insti- 
tutions Volunteer Engineer Corps gives such a train* 
ing ; and although the corps has not been in existence 
six months, a number of men are already proficient 
in searchlight work, and available in case of need. 
Sir John Snell is hon. commandant of the corps, and 
the general committee contains many prominent mem- 
bers of the engineering profession. The headquarters 
of the corps are at Chester House, Eccleston Place, 
S.W., but full information may be obtamed from 
Lieut.-Colonel C. B. Clay, Marconi House, Strand, 
W.C. 

The death of Sir Allen Young, C.B., announced in 
the Times of November 20, removes one of the last 
survivors of the Franklin search expeditions. In his 
early days Allen Young entered the mercantile marine 
and commanded a troopship in the Crimean War. 
When Lady Franklin in 1857 organised an expedition 
to follow up Dr. John Rae’s discoveries concerning 
the fate of her husband and his expedition, Allen 
Young was appointed master of the Fox, under 
Captain (afterwards Sir Leopold) McClintock. Young 
contributed largely to the finances of the expedition, 
and refused any remuneration for his services. On 
this expedition, Young accomplished important work. 
In a long sledge journey he completed the discovery 
of Prince of Wales Island, and the west coast of 
North Somerset. He found McClintock Channel 
blocked with heavy icc and unnavigable, and pointed 
to Franklin Channel as the route of the north-west 
passage. Amundsen has since proved the truth of this 
contention. In 1875, in his steam yacht Pandora, 
Young led an expedition to Lancaster Sound and 
Bellot Strait, and in 1876 to Smith Sound. In 1882 
he led the Leigh Smith search expedition in the Hope. 
Among other services, Young took part, in i860, in the 
survey of the proposed North Atlantic telegraph route 
from the Faroes by Iceland and Greenland to Labra- 
dor. Sir Allen Young, who was knighted in 1877, 
was born at Twickenham eighty-five years ago. He 
was a younger brother of Trinity House, and a former 
member of the council of the Royal Geographioal 
Society. * : * 
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By the death of Dr. James Holms Pollok on Friday 
last, November 26, Ireland has lost a very earnest and 
able scientific worker. Dr. Pollok was for many years 
on the staff of the Royal College of Science for Ireland, 
in the chemical department of which he was lecturer 
on physical and metallurgical chemistry. He had 
achieved a well-earned reputation as an industrial 
chemist, and was ever alert for new openings in the 
applications of chemistry which might benefit this 
country. Workers in science will remember that he 
was honourably associated with the late Sir Walter 
Hartley in researches in spectroscopic analysis — work 
that he continued after the death of that investigator. 
As a result of working with vacuum tubes, he suffered 
for some months from a very painful form of eczema 
(ultra-violet light dermatitis), induced by the rays 
emitted from these tubes. On the outbreak of war he 
devoted himself to the services of the common cause, 
and in time organised the Royal College of Science 
Voluntary Aid Detachment, and with this detach* 
ment, of which he was quartermaster, he per- 
formed very valuable services on the several occa- 
sions on which wounded soldiers have been landed in 
Dublin. Dr. Pollok’s published contribulions to chem- 
istry and spectroscopy are represented by twelve 
papers communicated to the Chemical Society and the 
Royal Dublin Society. The chemical papers deal with 
a study of glucinum and its compounds, the analysis 
of Irish kicselguhr and the separation of rare earths. 
His spectroscopic researches were devoted to an exam- 
ination of the spark and vacuum tube spectra of the 
rare and common metals, and to the utilisation of these 
spectra in quantitative analysis. His loss will be 
deeply felt by the Department of Agriculture and Tech- 
nical Instruction and by the Royal College of Science 
for Ireland, where he was held in great esteem and 
affection by his colleagues and students. He leaves a 
widow and two daughters to mourn his loss. 

At the monthly general meeting of the Zoological 
[ Society of London, held on November 17, the report 
of the council for the months of August, Sep- 
tember, and October was read. Herein it was stated 
that during these months 406 additions had been 
made to the society’s menagerie. Some of these were 
of exceptional interest. Special mention may be made 
to the entries for September, which included a tiger- 
bittern {Tigrosoma sahnoni), ten Wilson’s birds of 
paradise (Schlegelia wilsoni)^ ten red birds of paradise 
{Paradisea rubra), and one bjack manucode (Manu- 
codia atra). The attendance at the gardens during 
the months covering this report was most gratifying, 
since no fewer than 436,733 passed the turnstiles, 
being an increase of 128,907 over the corresponding 
period of last year. 

An address by Mr. C. P. Lounsbury, on “Some 
Phases of the Locust Problem,’’ delivered before the 
South African Association for the Advancement of 
Science, is published in the South AfricAM Journal of 
Science for September. Prom this it is apparent that 
“the Union is entering upon a cycle of years when 
swarms of locusts will be widespread and destructive.” 
The invading hosts have in the past been made up 
of two distinct species~-the brown locust (Locusta 
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pardalina) '"and the red locust (Pachytylus capensis). 
The author briefly and lucidly reviews the previous 
records of such visitations, from 1653 to the present 
day. From the data thus collected he is enabled to 
show that these outbreaks follow close on the heels 
of seasons of prolonged drought, and is further always 
associated with large tracts of naturally arid country, 
where the rainfall is both scanty and erratic. lie 
gives valuable notes on the life-histories of these in- 
sects, and on their natural enemies. In regard to 
the brown locust, he is of opinion that the eggs pre- 
serve their vitality for years in the absence of adequate 
moisture for their development. If indeed this be the 
case, it is certainly very remarkable. 

The ravages of locusts forms the subject of a sp<}rial 
bulletin issued by the United Stales Department of 
Agriculture (No. 293). This deals with the “Grass- 
hopper Outbreak in New Mexico during tho Summer 
of 1913." The species mainly concerned is tho long- 
. winged grasshopper {Dissostera longipennis). The 
author, Mr. Harrison E. Smith, traces the history of 
this insect in America, and then proceeds to describe 
the life-history in detail. Among its numerous enemies 
birds, lizards, and toads are the most effective in keep- 
ing down its numbers. No less important are a para- 
sitic fly (Sarcophaga kellyi)^ and sphccid and bcmbecid 
wasps. The former deposit living larvae upon the 
adults, which are then doomed to be devoured alive, 
while the wasps paralyse large numbers and store 
them to serve as food for their young. But in spite 
of the ravages of their enemies it seems necessary 
to resort to artificial remedies to exterminate these 
pests. Of these the most effective is that afforded by 
a mixture of Paris green, bran, and molasses, to which 
is added the skin and pulp of oranges or lemons. 
The effect of the wholesale distribution of poison on 
other animals is not stated. 

Two species of the genus Rhizoctonia of some 
economic importance in India form the subject of a 
paper by Messrs. Shaw and Ajrekar in Memoirs of 
^ the Department of Agriculture in India, vol. vii., 
No. 4. These are R, napi, West, which was found 
as a virulent disease on mustard and on grasses, and 
R. destruens t Tass., on potatoes. Betel vine {Piper j 
hetle) is also seriously affected by this latter fungus in [ 
Bengal and Bombay. R. napi is an omnivorous para- 
site, and was found to attack all plants in the vicinity 
of the mustard plot where it first appeared. Methods 
of soil sterilisation and for disinfecting potato tubers 
are given. It seems possible that under the nanie 
Rhizoctonia we are dealing with an artificial group 
of which the different species are vegetative stages of 
widely separate fungi with morphological similarities, 
and a study of R, napi strengthens this suggestion, 
since it appears that it is merely a sclerotial stage of 
a Botrytis. The paper is illustrated by six plates. 

The genus Antcnnaria is represented in Greenland 
by several well-marked species, though usually con- 
sidered to be merdy forms of A. alpina, a species 
closely allied to’ the well-known A. dioica of Europe.^ 
M. P, Porsild, in Meddelelser om Gronland, U., de-’ 
scribes and figures four species, of which he has made 
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a close study at the Danish Arctic Station at Disko, 
Greenland. A, alpina is a widely distributed Arctic 
alpine form extending into North America. A. 
glabrata appears to be confined to Greenland. A. 
groenlandica is a rare plant met with in southern 
Greenland, and pr<^bably American in origin, and A. 
intermedia, also a rare species, is found chiefly near 
Disko, whero it may form large colonies. It is of 
interest to notice that A. alpina has been found at an 
altitude of 4100 ft. on Jensen’s Nunatakker, in 
southern Greenland. All the species set seed freely, 
but they are apparently apogamous, as there is no 
record of any male plants having been seen in Green- 
land. 

The jand forests of the Punjab are spread over 
the arid, alluvial plains, where, as a rule, the rainfall 
does not exceed 10 in. The area covered is some 
3500 square miles, and the three dominant trees are 
jand {Prosopis spicigera), wan {Salvodora oleoides), 
and karil {Capparis aphylla). Of these jand is a fairly 
valuable tree of local importance. It is chiefly remark- 
able owing to the length of its tap-root, specimens 
having been found with a tap-root as much as 84 ft. 
in length descending vertically to a depth of 64 ft. 
Mr. B. O. Coventry, in his paper on these forests in 
the Indian Forester,^ vol, xli.. No. 9, 1915, points out 
that this tap-root enables the tree to obtain its water 
from the permanent w^ater supply in the subsoil. 
Doubtless at one time the jand lived in a region 
liable to floods, since it has been found that no natural 
regeneration occurs in the jand forests, though in 
irrigated or flooded districts the jand is reproduced 
readily from seed. It scc*ms probable that the ex- 
planation of the long tap-roots is due to the effort 
on the part of the tree to keep pace with the gradual 
lowering of the water table in the soil, resulting from 
the lowering of the river-beds by erosion. 

Owing to the large number of papers of funda- 
mental significance to agriculture that are awaiting 
publication in the Journal of Agricultural Research, 
the Secretary of the Department, Washington, 
announces that, beginning with vol. v., a number 
of the journal will appear each week. Since Russell 
and Hutchinson put forward their theory of the in- 
fluence of protozoa upon soil fertility, much work has 
been done in America in .the field opened out by their 
researches. In No. 3 of the new volume, Kopeloff, 
Lint, and Coleman describe a method for quantita- 
tively separating protozoa into classes as flagellates, 
small ciliates, and large dilates. The culture solution 
under examination is filtered through from one to 
five thicknesses of sterile filter-paper. The protozoan 
content in the filtrates passing through in the first 
minute is then recorded in triplicate by the authors* 
method described in a previous paper. The filtrates 
are further incubated to allow the development of 
any encysted forms. By treating soil and hay in- 
fusions in this way, it was found that the large 
dliates are unable to pass through filter-paper at all, 
as noted by Russell and Hutchinson, while thfee 
thicknesses of the paper were required to remove^ all 
the small ciliates. No protozoa were found in the 
filtrate from five papers. In this way, mass cultures 
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of flagellates and small or large dilates may be 
employed as necessary in attacking the difficult 
problems In soil protozoology that await solution. 
An attempt to prepare, by similar means, cultures of 
protozoa free from bacteria was unsuccessful, as only 
90 per cent, of the bacteria could be removed. It 
appears unlikely that a complete separation could be 
effected by this method. 

We are indebted to Mr. Otto Klotz, of the seismo- 
logical observatory of Ottawa, for a copy of the seismo- 
gram of the remarkable earthquake of September 6-7. 
The record was obtained by means of a Bosch photo- 
seismograph. Mr. Klotz estimates that the epicentre 
was 3750 kilometres from Ottawa, in lat. 14® 14' N., 
long. 90® 30' W., that is, beneath the Pacific, a short 
distance from the coast of Guatemala. 

Survey work in New Zealand was seriously curtailed 
last year owing to decrease in staff due to many 
enlistments. The triangulation made slow progress, 
and other survey operations suffered, though in a less 
degree. The report on the survey o|>erations for the 
year 19x4-15 (Wellington, 1915) mentions the comple- 
tion of maps of New Zealand on scales of an inch 
to ten miles, and one to a million, and annouces their 
publication at an early date. 

In an article on the underground waters of Australia I 
in the Scientific Australian (vol. xxi.. No. i, September, < 
1915) Mr. T. Parker directs attention to the diminished 
flow of water in many of the artesian wells of New 
South Wales, Queensland, and South Australia. An 
interstate conference which considered the matter 
heard a good deal of conflicting evidence, but came 
to the conclusion that the decrease was mainly due 
to a reduction in the supply of underground water. 
The opinion is held, however, that it may be due 
to corrosion causing defective casings in the wells, and 
by shocks causing breakages and leakage. Mr. 
Parker advocates a n<*w invi'Stig.ation and a systematic 
survey of the wells. He hints that several of the 
States will shortly undertake this. 

Recent political events lend exceptional interest to I 
the three Illustrated articles which form the contents 
of the National Geographic Magazine for October I 
(Washington,* D.C. : National Geographic Society). I 
Mr. George Higgins Moses, formerly United States 
Minister to Greece, contributes an article on ** Greece 
of To-day," containing photographs both of Greek 
people and of historic remains. Under the author- I 
ship of "Hester Donaldson Jenkins," we have an 
article on Armenia and the Armenians. The Ulus- | 
tratlons in this case mainly depict the features of 
different types of the Armenian race; in addition, 
there is a beautiful frontispiece of Mount Ararat, 
evidently printed by an efficient differential method. 
The writer of this article contributed a previous 
article to the same magazine in Aprlf last under the 1 
title "Bulgaria and its Women." Lastly, we have ‘ 
Mr. James Howard Gore’s article on " Roumanla the 
Pivotal describing the effects on that nation 

of Roman Goth and Hun Invaders, and show* 
ing pictures 01 Its modem towns. In the concluding 
sentences the author says " Just now a greater 
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conflict is raging, and the aid of Roumanla is eagerly 
sought. Is she a pivotal* State? If so, which way 
will she turn and what will be her reward?" 

We have received from the 'Carnegie Institution of 
Washington a classified list of its publications. The 
list is worth examination as an example of careful 
bibliography. It begins with a numbered list of the 
publications, giving the bibliographic details. This is 
followed by a catalogue of the same works 
classified according to subject-matter. Short accounts 
giving a clear idea of the argument of each of the 
publications form a special feature. These risumis 
appear to have been written by the authors of the 
books catalogued, and are in many cases in themselves 
quite interesting. The title often gives a very in- 
adequate idea of the contents of a book or paper, and 
it is therefore much to be desired that authors should 
make a practice of giving a short argument or abstract 
as a preface to their longer papers. An alphabetical 
list of authors’ names, including the names of col- ^ 
laborators, forms a useful appendix. In addition to« 
the well-known " Index Medicus," which has now 
reached its fourteenth annual issue, there are in the 
catalogue more than 200 books and pamphlets dealing 
for the most part with scientific questions. These have 
all been published during the last ten years. Most of 
the physical and biological sciences arc represented. 
Included in the list are collections of zoological papers 
from the Tortugas Laboratory of the Carnegie Insti- 
tution and from the department of marine biology of 
the institution. The admirable way in which the 
list has been drawn up makes it possible to realise 
how much the Carnegie Institution has done, and is 
doing, for science. 

The September number of Terrestrial Magnetism 
and Atmospheric Electricity contains the first part of 
an article by Dr. W. F. G. Swann on the origin and 
maintenance of the earth’s electric charge. After a 
short account of the leading facts of atmospheric elec- 
tricity— the increase of electrical potential with alti- 
tude, the negative charge on the earth’s surface, the 
positive charge of the atmosphere — ^Dr. Swann shows ^ 
how difficult it is to account for the maintenance of 
these conditions, and how inadequate are the theories 
which have been put forward to explain them. Ellectro- 
dynamical theories give forces too small ; the emission 
of electric charges by the sun fails to account iqjr the 
phenomena at night; the rain precipitation theory is 
not supported by measurem^ts; the mdlulity theory 
has been shown to postulate ai property of the negative 
ions they do not possess; and the theory that ionised 
air from cavities in the earth’s crust is responsible ior 
the principal phenomena fails to account for the ob- 
servations made over the ocean. It is to be hoped 
that the second part of Dr. Swann’s article will pro- 
vide some more satisfactory explanation of these 
puzzling phenomena. 

Technological Paper No. 53 of the United States 
Bureau of Standards contains an. account of an inves- 
tigation of fusible tin boiler plugs. Sudi plugs arc 
fitted to the top of the boiler furnace and are normally 
surrounded by water. Should the water level in the 
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boiler fall' to a dangerous extent, the plug becomes 
hot, melts, and blows out, thus extinguishing the fire 
before ovei'heating of the furnace plates can take place. 
It is well known that the behaviour of fusible plugs 
is somewhat er^-atic, and that they may be a source of 
danger on account of the false sense of security which 
they induce. It appears that there are two types of 
failures, those in which an oxide is formed as an inter- 
locking network throughout the tin of the fiHing, and 
those in which the oxide forms as a solid hard mass 
at the fire end of the plug. In more than 1000 plugs 
examined, lead and zinc were found to be the principal 
impurities present, and an explanation of the forma- 
tion of the network type of oxidation is found in the 
presence of zinc in amounts varying from 0*3 to 4 per 
cent. The use of pure tin of the quality of Banka 
(lead, traces up to 001 per cent.; zinc, traces) or of 
Straits (lead, up to o-o8 per cent.; zinc, traces up to 
0 015 per cent.) would probably eliminate the danger 
of oxidation of these plugs in servi^. 

A PAPER on the chemical and mechanical relations 
of iron, molybdenum, and carbon was read at the 
Institution of Mechanical Engineers on November 19 
by Profs. J. O. Arnold and A. A. Read. Practical 
metallurgists estimate from lathe and drill experi- 
ences that, roughly, the steel-hardening power of 
molybdenum is from two to three times as great as 
that of tungsten. Theoretically, one atom of carbon 
is about 2*28 times as powerful in producing hardenite 
in true ferro-molybdenum slccl as it is in forming 
the hardenite of true tungsten steel. Unfortunately, 
molybdenum is much more erratic in its behaviour 
than tungsten, and the latter, though the less power- 
ful element, still sits unshaken on its throne, because 
of its trustworthy behaviour. The authors direct 
attention to the exceedingly poor mechanical proper- 
ties of molybdenum steels compared with the corre- 
sponding steels containing tungsten. High moly- 
bdenum steel quenched out at a proper hardening 
temperature is very brittle, and it is clear that so 
powerful a steel-producing element should be used 
sparingly, avoiding large percentages. With low 
percentages it exerts a beneficial influence on certain 
classes of steel, when used cautiously either per se, 
or to replace about 2 5 times its percentage of tungsten. 

The annual report of the Board of Regents of the 
Smithsonian Institution for the year ending June 30, 
1914, has been received from Washington. The first 
part of the volume, which runs to 729 pages, is 
devoted to the report of the secretary, which contains 
a summary of the researches and explorations 
carried out under the auspices of the institution, and 
eight appendices dealing with the year’s work of the 
United States National Museum, the Bureau of 
.^erican Ethnology, the National Zoological Park, 
the Astrophysical Observatory, and other organisations 
subsidised by the institution. But the most attractive 
section of the volume is the general appendix of nearly 
600 pages containing jthirty-two articles on recent 
advances and developments .in science. These contri- 
butiOna are selected from sci^tific publications all over 
the world, and many are not easily accessible. The 
following translatioils of foreign scientific papers de- 
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serve special mention : — Modern theories of the sun, 
M. Jean Bosler, astronomer at the Meudon Observa- 
tory; Some remarks on logarithms apropos to their 
tercentenary. Prof. L’Oeagne, professor at the Ecole 
Polytechnique, Paris; The geology of the bottom of 
the seas, Prof. Li de Launay, professor at the Ecole 
sup^rieure des Mines, Paris; Recent oceanographic 
researches. Dr. Ch. Gravier; Homoeotic regeneration 
of the antennae in a plasmid or walking-stick, Mr. 
II. O. Schmit-Jensen, of Copenhagen; Latent life: its 
nature and its relations to certain theories of contem- 
porary biology. Dr. Paul Becquerel; Excavations at 
Abydos, M. Edouard Naville; The r61e of depopula- 
tion, deforestation, and malaria in the decadence of 
certain nations, Dr. Felix Regnault; and a sketch of 
the life of Eduard Suess, by M. Pierre Termier, of 
the Paris Academy of Sciences. As usual, the volume 
is profusely and beautifully illustrated. 

OUR ASTRONOMICAL COLUMN. 

Comet 1915^ (Mei.lisii). — The Copenhagen telegram 
announcing the discovery of this comet gave its posi- 
tion on Sc.'ptember 19. According to the Astronomische 
Nachrichten (No. 4820), it was first seen by Mr. 
Mellish on the night of September 13, whilst on ^p- 
tember 18 it was independently found by van Bies- 
broeck, Yerkes Observatory. 

OccuLTATioNs BY THE MooN. — Oil thc cvenuig of 
December 10 thc distant planet Uranus will be occulted 
by thc moon. The disappearance of Uranus will 
occur at 6.2 p.ni., and the reappearance at 6.10 p.m., 
so that the object will be hidden for a short period 
only by the limb of the moon in the apparent S.E. 
region of her disc. She will be four days old at 
the time, and visible as a narrow crescent with the 
opaque part perceptibly involved in earthshine. At the 
time of occurrence of the phenomenon the objects will 
be situated in the S.W. sky at a low altitude. Our 
satellite sets at 8.28 p.m. 

On the night of December 18 some of the stars 
forming the Pleiades group will suffer occultation 
between iih. 55m. and 1311. 51m. astronomical time. 
The occultation of these stars, and al.so that of Uranus 
on December 10, will require a fairly good telescope 
to be witnessed effectively, as the stars and planet 
are small, and will be partially overcome by the 
moon’s light, 'fhis, however, refers more particularly 
to the occultation of the Pleiades, which takes place 
at a time when the moon is nearly fulk 

The Pekseio Meteors in 1915. — Meteoric astronomy 
is not only considerably alive in this country, but is 
also attracting increasing attention in the U.S.A., and 
we learn that* there has recently been a very great 
increase in the membership of thc American Meteor 
Society, from a report by Mr. Charles P. Olivier on the 
August meteor campaign (Monthly Reg. Soc. Pract. 
Astr., vol. vii.. No. 6). Attention was mainly given 
to secure data for estimating the heights of the Perseid 
meteors. Observers situated at four stations ar- 
ranged to maintain a watch on the same absolute 
section of the earth’s atmosphere from i2h. to i4h- 
on each night from August 9-13 inciqsive. Two 
nights (10 and ii) were totally cloudy. In the present 
report Mr. Olivier gives a summary of the observa- 
tioos made at one of the stations (Leander McCormick 
Observatory). The maximum of the shower occurred 
on August 12, whilst August 13 was notable for the 
brilliancy of the meteors seen. The publication of the 
complete results obtained will be awaited with con- 
siderable interest. 
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Radial Velocities and Distances of the Stars* — 
The very puzzling relationship between the linear 
velocities of the stars and their spectral type has given 
ri^ to much speculation. Eddington’s suggestion 
that the relationship is fundamentally between distance 
and velocity received support from the results obtained 
by Kapteyn for the K-type stars. Dr. W. S. Adams 
has recently extended the analysis to stars of the other 
main types (Proc. Nat. Acad. Sci., vol. i., p. 417; also 
Astrophysical Journal^ November), with similar results 
— stars of types F, G, K, and M, having large proper 
motions, have also high linear velocities. For stars 
of types B and A the velocity difference is not so 
marked, but the range of proper motion is also con- 
siderably less. 

The low average velocity of the distant stars of 
types F to M — stars of high absolute luminosity — to- 
gether with the exceptionally great average radial velo- 
city of the observed absolutely faint stars, stars of 
probably small mass, is held to favour Halm’s hypo- 
thesis of the equipartition of energy among the stars. 

A New Astronomical PunLicATiON. — Under the 
aegis of the French Committee of Astronomy there has 
recently been launched a new periodical, entitled 
Journal des Ohservateurs, The editorial duties have 
been assigned to M. Henry Bourget, director of the 
Marseilles Observatory. The journal is to be strictly 
and exclusively devoted to the publication of observa- 
tional matter concerning — for the present — planets and 
comets. The first number contains series of observa- 
tions of comet Mellish (igi^a), from Lyons, Algiers, 
and Marseilles, together with observations of minor 
planets. Numbers are to be published as occasion 
demands, and the terms of subscription are 25 francs 
per volume of twenty parts. We wish the new venture 
every success. 

LANCASHIRE SEA-FISHERY INVESTIGA- 
TIONS. 

'NOTWITHSTANDING the fact that investigations 
at sea practically ceased with the outbreak of war, 
the report of the Lancashire Sea-Fisheries Laboratory 
for 1914 shows that much useful work was still carried 
on under the more restricted conditions which the w«ar 
imposed. As Prof. Herdman points out in his intro- 
ductory chapter, the present seems an opportunity to 
concentrate attention upon the cultivation of the shal- 
lower seas, and any increase of employment on the 
seashore or in shallow waters may be of direct and 
immediate advantage, both to the fishermen and to 
the country. “^Such industries as shellfish cultivation, 
shrimping and prawning, whitebait and sprat fishing, 
if extended and exploited judiciously, will add to em- 
ployment, will increase the food supplies of the 
country, and may lead to the establishment of per- 
fnanent industries of a profitable nature.” 

One of the most useful sections of the report is the 
memoir by Dr. James Johnstone on the bacteriology 
of shellfish, which records the results of experimental 
work on the methods of cleansing mussels from .in- 
gested sewage bacteria. The self-cleansing of sewage- 
polluted mussels by placing them for some days in 
pure sea-water had previously been demonstrated. 
The experiments now described deal (i) with the 
periodic bacteriological examination of mussels from 
a polluted source, which were laid down either on the 
shore or in floating tanks in localities where pure 
sea-water is found ; and (2) with similar bacteriological 
examination of mussels from^ a polluted source which 
were kept in sqa-water sterilised by the addition of 
five parts in a million of chlorine. In both cases the 
number of organisms in the mussels was so far re- 
duced that the shellfish might be safely used as foqd. 
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In an appendix to the memoir, Dr. Johnstone gives 
a more minute and detailed examination of the 
scientific methods employed in his investigations and 
of the principles involved, which will be greatly valued 
by specialists in this line of work. 

A second memoir by Dr. Johnstone deals with 
diseased and abnormal conditions of marine fishes, 
and forms a substantial addition to his previous work 
on this subject. The greater part of the memoir is 
devoted to the description of tumours found in fishes. 
Both benign and malignant tumours occur, the malig- 
nant being rare. All the malignant tumours the 
author has seen in fishes are sarcomata, due to an 
excessive growth of connective-tissue and almost 
always of the subintegumen'jary connective-tissues. 
Cases of haemangioma in the eye of a stickleback and 
of papillary cystadenoma in a ling are also described. 

A paper of high scientific value is that by Prof. 
B. Moore and Messrs. E. B. R. Prideaux and G. A. 
Herdman, entitled ” Studies of Certain Photo-synthetic 
Phenomena in Sea-water.” In this paper, seasonal 
variations in the reaction of sea-water in relation to 
the activities of vegetable and animal plankton are 
investigated and discussed. It is shown that the 
alkalinity of the water in the Irish Sea increases in 
the spring and summer months. This increase in 
alkalinity is not due to increasing temperature dis- 
turbing the equilibrium between the carbon dioxide of 
sea-water and atmosphere, for the rise in alkalinity 
clearly precedes in time the rise in temperature. It is 
caused, the authors state, by photo-synthesis, as is 
shown by its coincidence in its occurrence with the 
rapid lengthening of the day in March and the in- 
creasing sun’s altitude, as also by the great changes 
in alkalinity which may be produced by exposure of 
sea-water containing alg?D to sunlight. 

Other subjects dealt with in the report arc the 
plankton of (he Irish Sea, the spawning period of the 
common shrimp, the whitebait fisheries of the Menai 
Strait, measurements of the Irish Sea race of herrings, 
and the variations in the amount of fat in these her- 
rings at different seasons. The report as a whole 
shows that much valuable work is being carried out, 
and the Lancashire Sea-Fisheries Committee is to be 
congratulated upon it 


THE ACTION OF GASES ON IRON AND 
STEEL. 

RY a curious coincidence, three out of the eight 
papers presented at the recent autumn meeting 
of the Iron and Steel Institute deal with the effects 
of a gas or its compounds when present in iron or 
steel. The gases dealt with arc oxygeif, by Mr. Wes- 
ley Austin; nitrogen, by Prof. N. Tschischewski, of 
Tomsk ; and blast-furnace gases, by Mr. T. H. Byr6m. 
The prominence thus given .to the question of the 
action of gases reflects the increasing attention which 
this subject demands in practice. During most 
ordinary manufacturing processes our metals are ex- 
posed— often for prolonged periods-r-to the action of 
gases, and a knowledge of their action is thus of 
great importance. The subject is, however, beset with 
difficulties, since in many cases it is not at all easy 
to prepare alloys containing a given gaseous element 
in any desired proportion, while even the analytical 
determination ot the nitrogen or oxygen contents of 
steel is by no means free from doubt and difficulty. 

These difficulties are evident in the two papers 
named above, which deal with oxygen and nitrogen. 
Mr. Austin’s specially prepared ” oxygen alloys” con- 
tatti relatively very largd amounts of oxygen, and this 
niakes it difficult to bridge the gap between his 
laboratory series and even the most highly oxygenated 
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steels met with in practice. The same difficulty occurs 
in regard to Prof. Tschischewski’s paper, which does 
not, thei'efore, set at rest the vexed question whether 
the very minute quantities of nitrogen which are 
found in industrial steels— and particularly in those 
made by the Bessemer process, are really responsible 
for the injurious effects which are sometimes ascribed 
to them. It was therefore satisfactory to hear that 
the whole question of the influence of nitrogen was to 
be placed on a more satisfactory basis by systematic 
research under the auspices of Dr. J. E. Stead. Mean- 
while, the results of the Russian investigator furnish 
the best available data in regard to nitrogen in steel. 
In order to introduce nitrogen into steel, Prof. Tschi- 
schewski found it necessary to expose the heated 
metal to ammonia vapours, since free nitrogen appar- 
ently does not combine with iron except, possibly, at 
very high temperatures. Incidentally, this result is of 
importance from the point of view of experiments on 
iron and its alloys at moderately high temperatures, 
since it indicates that an atmosphere of pure nitrogen 
would be without action on the material. 

Interesting from what is, at first sight, an entirely 
different point of view, arc the results obtained by 
Mr. Byrom in his observations of the carburising action 
of blast-furnace gases at temperatures not exceeding 
500° C. Hitherto it has been generally held that the 
carburisation of iron does not take place until the 
temperature of Ac, — about 700° C. — is exceeded. ^ Tly; 
explanation given has been that since iron carbide is 
not soluble in alpha iron, which can alone exist at 
such lower temperatures, carburisation would not 
occur, or, if it did, must remain strictly confined to 
the surface. Mr. Byrom, however, with the co- 
operation of Dr. Stead, has shown that in the stream 
of gases which come from a blast-furnace, iron be- 
comes rapidly carburised, and is, in fact, converted 
into a carbide of iron so rich in carbon that the 
presence of a carbide, FejC, in addition to the w'ell- 
known Fe.,C is suspected. There is, however, a 
simultaneous increase in the sulphur-content of the 
material. 

The contradiction between these observations and 
the previously accepted views is not so groat as at 
first sight appears. An examination of the iron after 
partial carburisation bv these gases at once shows 
that there really is no diffusion of the carbides through 
the iron, but that the carbide is formed in situ bv 
the interaction of the gas, which has diffused through 
the iron as such, and the iron immediately in contact 
witU it. It is, further, very doubtful indeed, if it has 
not actually been disproved, whether any such car- 
burising action would occur if the blast-furnace gases 
were replaced by pure carbon monoxide; it is almost 
certain that some of the other gases present in the 
blast-furnace, such as the carbon oxy-sulphide which 
Mr. Byrom suggests, play an important part in the 
reartibn as “catalytic agents.” 

This consideration also affects a theoretical bearing 
to which attention was directed by Prof. Carpenter 
in the discussion on Mr. Byrom *s paper. The point 
in question is that of the supposed “meta-stable” 
character of iron carbide. This conception of the 
nature of the carbide, and its tendency to dissociate 
into free carbon and iron, lies at the base of the 
.'Widely accepted equilibrium diagram of the iron- 
carbon system. If. however, it could b6» shown that 
iron and carbon could unite to form iron carbide at these 
moderate temperatures, then the idea that the carbide 
is meta-stable at these temperatures would have, to 
be abandoned. As was pointed out by Dr. Rosenhain, 
however, the results obtained bv Mr. Bvrom do mot 
at all establish such a fact ; all that thev do establish 
IS that in the complex system consisting of iron, 
carbon monoxide, and a number of other gases, iron 
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carbide can be formed at temperatures in the neigh- 
bourhood of 500° C. But it is quite possible, and 
even probable, that the equilibrium ranges of such 
a substance as iron carbide may be very considerably 
altered in the presence of three or more components. 
The fact that the presence of another component does 
frequently alter hr depress the lines or surfaces of 
equilibrium in a thermal diagram is well known, and 
it may be that what is frequently termed “catalytic 
action ” is simply due to such an effect. Therefore, 
although interesting and important in themselves, 
Mr. Byrom *s results appear to leave the question of 
the stability or otherwise of iron carbide much where 
it was before. 

The two papers on the nitrogenisation and the 
carburisation of iron brought out one common feature 
of great interest. In both it was shown that the 
gases penetrated along the boundaries of the crystals 
of the metal and from these spread into the masses 
of the crystals along the cleavage planes. Both the 
carbide and the nitride of iron exhibit the distribution 
typical of such .action most clearly — so much so that 
attack by means of gases would seem to offer possibili- 
ties for the study of the crystallographic data of the 
material by rendering visible certain cleavage planes. 

The phenomenon is, however, interesting in itself, 
and demands explanation. Such an explanation was 
offered in the discussion, on the basis of the 
“amorphous cement” hypothesis of Dr. Rosenhain. 
If the crystals are held together by thin layers of 
amorphous metal, then these layers would naturally 
serve as channels for the diffusion of gases. Liquid 
metals arc well known to possess greater powers of 
dissolving gases than the solid material, and the 
“amorphous” condition is at all events closely akin 
to the liquid phase, even if it is not entirely identical 
with it. Even iron carbide would be soluble in the 
amorphous layers, and its distribution along the 
crystal boundaries would thus be readily explained. 
On the cleavages also, traces of amorphous metal 
might well be left as residues of the amorphous metal 
which would — ^according to the views of Beilby and 
Rosenhain — be formed on those planes whenever the 
metal was “wrought.” It will be seen that these 
results of experiments on the action of gases throw 
an unexpected sidelight on a theory which is still the 
subject of controversy; they even suggest the possi- 
bility of employing gases as “ reagents ” for the detec- 
tion and location of any amorphous metal which may 
bo nresent in a specimen. 

Finally, it should perhaps be stated — although it 
is obvious enough — that the results contained in 
these papers are of some considerable practical im- 
portance, but in this place thev have been regarded 
rather from the point of view of scientifle interest. 


SCIENCE AND CIVILISATION.^ 

'T'HE San Francisco meeting has been appointed 
^ with the double purpose of encouraging the 
development of science in the Pacific region and of 
uniting with other organisations in celebrating the 
completion of the Panama Canal. There could 
scarcely be a better illustration of the relations of 
science to civilisation than the canal supplies. This 
great waterway has been constructed, not so much by 
the potency of our national wealth irt gold, not so 
much by the wonderful engineering and administra- 
tive ability which we all delight to honour, as by the 
victory of pure and applied science over the sources 
I of malarial and yellow fever infection. Three centuries 

Aridrru (slightiv abridged) to ibe American Auociaii n for the Advance* 
ment of Science, delivered at the San Francisco meeting, August a, by the 
- F^esideht, Dr. W. W. Campbell. 
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of research in the various branches of biology, as pure 
sciences, inaugurated by Vesalius’s anatomical dissec- 
tions (about 1530),“' by Harvey’s discovery of the circu- 
lation of the blood (about i6i6), by Hooker’s introduc- 
tion of the microscope (about 1665), by Leeuwenhoek’s 
discovery of protozoa (1675), and indeed of bacteria 
(1687), and continued by a succession of unselfish men 
whose names are as household words to all biologists, 
had led up naturally to the mighty contributions of 
Pasteur, Lister, and Koch in bacteriology. Then fol- 
lowed, logically, the investigations of Reed and others 
upon yellow fever infection, and of Laveran, Manson, 
and Ross upon malarial infection. Except for such 
voluntary tests as were made at the peril of their 
lives by Drs. Lazear and Carroll in Cuba in the year 
1900, in which Lazear paid the extreme penalty of 
death from yellow fever, and for the tests made by 
many other volunteers, csjjecially in Italy, as to 
malaria, in order to determine the precise conditions 
under which certain mosquitoes transmit these | 
diseases, the canal would not be complete to-day. I 
Our Government might not, in fact, have started upon I 
its construction ; or, if the Government had started I 
blindly to lead the blind, there would have been failure | 
as miserable as that recorded by the French canal 
company, and for the same reason. We forget un- 
leasant facts quickly; for example : that of thirty-six 
rave French nurses who came together to the canal 
zone, only twelve returned to France; that out of 
eighteen ambitious young French engineers who 
crossed the Atlantic on the same ship for service on 
the canal, only one was alive at the end of thirty 
days; and that the labourers died by the thousands. 
The project of constructing the canal was surrendered 
to an unknown enemy. Let us assume, however, 
that such sacrifices had prevailed in their purpose, and 
that the canal had been completed in accordance with 
the engineering plans. With malaria and yellow fever 
still ruling in the canal zone, and with the zone as 
a centre of infection for all ports of the Atlantic and 
the Pacific, would a completed canal be a valued asset 
to commerce, or would it be a constant menace and a 
nuisance? Let Memphis and Havana and New 
Orleans answer. A grateful people could worthily 
erect by the Golden Gate a monument to Lazear, who 
gave all that he had to make the construction of the 
canal possible, and to make the completed canal of 
permanent value. 

The minds of all thoughtful people are^ dwelling 
daily upon another great application of science — the 
European and world-wide war. During the past 
twelve months the resources of the leading European 
nations have been applied with the utmost intensity 
to purposes of destruction — to turning the hands of 
civilisation backward. The most recent discoveries in 
science and the latest inventions are utilised in dealing 
death to the foe, from the air, from the land, from the 
sea, and from under the sea. It is a fact that the 
efficiency of the engines of death in all nations is 
measured by the state of science in those nations. 
By way of comment upon this lamentable truth, what 
shall we who advocate the advancemimt of science 
sav for the faith that is in us? The prostitution of 
science to the killing and crippling of men is indeed 
an ugly fact, but its results are negligible in com- 
parison with the daily ministrations of science to the 
people’s needs. A conflagration may burn a great 
city; but the inhabitants of that city do not ask that 
fire, the most useful servant of the human race, shall 
be banished from their daily lives. The remarkable 
advance in the civilisation of the leading nations 
during the past four centuries has been due, chieflv, to 
the daily and hourly influences of accurate knowledge 
and scientific meth^; and this advance has been made 
not by virtue of, but in spite of, wars and the imple- 

NO. VOL. 061 


ments of warfare. In this connection, let us note 
that the scientific spirit is* all but unlmown among 
the Turks, the Moroccans, the Mohammedans in 
general, the Hindoos, the Egyptians, the Chinese. 
Amongst all these peoples, comprising three-fifths 
of the human race, can any one of us to-day recall 
the names of three men who have contributed appre- 
ciably to the advancement of science in the past two 
centuries? The very limited introduction of scientific 
method into their countries is the work of alien 
governors or alien influence. The unscientific nations 
are threatened with absorption by their more scientific 
neighbours, not so much because they do not invent 
or perfect the most powerful cannon, the sturdiest 
Dreadnought, the speediest aeroplane, or the subtlest 
submarine, as because the scientific peoples forge 
ahead of them in the arts of peace, in the modes of 
thought, in the affairs of daily life. The unscientific 
peoples are without influence in the world, not because 
they are unwarlike — the Turks and essentially all 
Mohammedans are warlike enough to suit the most 
e.xacting -but because they are lacking in the every- 
day efficiency which accompanies the scientific spirit. 

The term science may be defined in several ways. 
From the point of view which interest.? us to-day, we 
may say that science is the relationship of cause and 
effect. Wherever wo observe an effect t.here has been 
a cause; wherever causes are operating there will be 
effects. The same causes, acting under precisely the 
same conditions, will produce preci.sely the same 
effects. This is the experience of every investigator 
in every subject, and no one has the slightest reason 
to doubt the correctness of the principle. There is no 
room for the operation of the arbitrary and the 
capricious ; in fact, the arbitrary and the capricious do 
not exist in nature. If in one case out of a hundred 
the result which interests us is different from what 
we had expected, we may rest assured that in this one 
case some change occurred in the forces acting; a 
new force entered, an old force became inoperative, or 
the relative intensities of the active forces changed. 
When we do not understand why certain events 
occurred it moans that we do not understand the forces 
which acted to produce the events. The correct ex- 
planation of the events means that we have isolated 
the causes and have been able to express the laws of 
their action. 

The forces which have interested mankind range 
from those cosmic forces which operate on a scale 
so stupendous that we have no control over them, 
down through those forces which we can control to 
a limited extent, and on to those which are absolutelv 
subject to human control. We are not able to limit 
or to increase the output of the sun’s heat, and we 
cannot guide the movements of the comets, planets, 
and stars in their orbits. We do not know how* to 
stay the wind and the rain, but we can apply them, 
in a limited degree, to our purposes, and we can do 
much to protect ourselves from their injurious effects. 
The forces which govern the daily life of the indi- 
vidual, the community, and the nation, and which 
govern the relations of individuals, communities, and 
nations to each other are, with rare exceptions, either 
absolutely under human control or such control is a 
hopeful aspect of the near future. These forces are 
the means to certain logical ends, and we cannot 
question thift they also operate unerringly according 
to law. * Whether they shall be applied for civilisation 
or against civilisation is for man to decide. • The 
automobile may be used to bring the physidan on 
an errand of mercy, or to hasten the robber to a place 
of concealment and immunity. Hip’h explosives will 
cut a canal through the Culebra ridge, or deal de- 
struction from a 12-in. shell. The American army 
may establish local self-government in Cuba from the 
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highest of humanitarian motives, or it may wage a 
war of conquest on a weak neighbouring country 
from the low motive of increasing the power of human 
slavery as a national institution. 

From our experiences upon the earth we have 
learned to place faith in certain simple laws oi nature, 
amongst which are the following : — 

(1) Every particle of matter attracts every other par- 
ticle of matter, in accordance with the law of gravita- 
tion. 

(2) Heat always flows from a hotter body to a colder 
body. 

(3) The volume of a given quantity of gas or vapour 
is a function of the temperature and pressure to which 
it is subjected. 

If a rifle, elevated at a certain angle above the level 
surface of a lake, gives a certain muzzle velocity to the 
bullet, the bullet will describe the curve which the 
law of gravity says it should describe, and strike the 
water where the law says it should strike, provided 
we lake into account two small factors that are also 
acting — the resistance of the air and the rotation of 
the earth. 

A red-hot cannon ball and a red-hot bullet, Ihrowm 
into a great bank of snow, will both cool down to 
32® F. ; the great cannon ball slowly and the little 
bullet rapidly. 

A rubber balloon containing a given quantity of 
hydrogen gas can be so proportioned that if thrown 
from a high tower on a hot summer day it will expand 
and rise, or on a cold winter day it will contract and 
fall. 

If a comet, a hundred million miles away, more or 
less, is observed very accurately as to its direction 
from us to-night, again next Monday night, and a 
third time in two weeks from to-night, Newton’s law 
of gravitation will enable us to determine the curve 
in which the comet is travelling around the sun, and 
to say where the comet may be seen three months 
or six months later. 

The great stars and the small stars radiate their 
heat energy into surrounding space : the great stars 
cool off extremely slowly, and the small stars com- 
paratively rapidly. Examples of this principle, it is 
believed, are the great sun, on one hand, its volume 
1,300,000 times the earth’s volume, its surface tem- 
perature higher than io,<k)o° F., and its interior tem- 
perature immensely higher yet ; and the little earth, on 
the other hand, cool on the surface and relatively cool 
in the interior. 

As the great gaseous suns radiate their heat energy 
unceasingly into surrounding space, they undoubtedly 
grow slowly sifialler under the force of their own 
internal gravitation, which strives constantly to pull 
each molecule of gaseous matter to the centres of the 
sUu-s. 

There is every reason to believe that the three 
simple laws which we have quoted and illustrated are 
fundamental, and operate invariably throughout the 
stellar universe. 

And so it is, so far as human experience has gone, 
with all the laws of nature. 

To some people this infallible and* universal 
obedience to law — the strict accountability of effect to 
— seems a bard and cruel fact and counter to 
'idealism in its various forms. This is a hasty and 
faulty view. -It is the cause-and-effect relationship 
which gives us something dependable upon which to 
build our civilisation. The recognition of this prin- 
ciple, whether conscious or unconscious, is the chief 
difference between modern civilisation and the civilisa- 
tions ^ich prevailed in fhe days of the inquisition 
and of’ the Salem * witchcraft. Looking at the subject 
from the* idealistic point of view, the conception 
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that all matter in the universe is endowed with the 
property of obeying law — unalterably obeying law — is 
incomparably grander than tlie conception ot one law 
prevailing here, another law prevaiKng there, of irre- 
sponsible caprice operating both here and there. 

History affords no more remarkable phenomenon 
than the rctrpgrhde movement in civilisation which 
began with the decline of Roman power and continued 
for more than a thousand years, approximately to the 
epoch of the Horgias, Columbus, and Copernicus. 
There had once existed a wonderful Greek civilisation, 
but for twelve or fifteen centuries it was so nearly 
suppressed as to be without serious influence upon the 
life of the European people. Greek literature, one of 
the world’s priceless possessions, not surpassed by the 
best modern literatures, was as complete two thousand 
years ago as it is lo-day. Yet in the Middle Ages, if 
we except a few scattered churchmen, it was lost to 
the European world. A Greek science never existed. 
Now and then, it is true, a Greek philosopher taught 
that the earth is round, or that the earth revolves 
around the sun, or speculated upon the constitution 
of matter : but excepting the geometry of Euclid and 
Archimedes, wc may say that nothing was proved and 
that no serious efforts were made to obtain proofs. 
There could be no scientific spirit in the Greek nation 
and civilisation as long as the Greek religion lived and 
the Gretjk people and Government consulted and were 
guided by the Greek oracles. If there had been a 
Greek science, equal in merit with modern science, 
think you that stupidity and superstition could have 
secured a strangle hold upon Greek civilisation and 
have maintained a thousand years of ignorance and 
degradation? Intellectual life could not prosper in 
Europe so long as dogma in Italy, only 300 years 
ago, in the days of Bruno and Galileo, was able to 
say, “Animals, which move, have limbs and muscles; 
the earth has no limbs or mu.scles, therefore it does 
not move”; or so long as dogma in Massachusetts, 
fewer than 250 years ago, was able to hang by the 
neck until dead the woman whom it charged with 
“giving a look toward the groat meeting-house of 
Salem, and immediately a demon entered the house 
and tore down a part of the wainscoting.” It was 
the re-birth of science, exemplified chiefly by astro- 
nomy, and secondarily by medicine, which gave to the 
people of Europe the power to dispel gradually the 
unthinkable conditions of the Middle Ages. 

Shall we try to estimate what astronomy, an ideal 
science, sometimes called an unpractical science, has 
done for mankind? We shall not dwell upon its so- 
called practical applications, such as the supplying of 
accurate time, the srAiling of ships precisely to their 
destinations on the other side of the great oceans, 
the making of accurate m.'ips of the continents and 
islands, the running of boundary lines between 
nations, the predicting of times of high and low tides, 
and so on ; we shall consider only the pure knowledge 
side of the subject. 

Conceive of the earth as eternally shrouded in thick 
clouds so that the earth’s dwellers could never see 
the sun, the moon, the stars, and the nebulae, but 
not so thick th.'it the sun’s energy could not penetrate 
to the soil and grow the crops. Under these condi- 
tions, we might know the earth’s rock strata to the 
depth of a mile or two, we might know the mountains 
and the atmosphere to a height of two or three miles, 
wc might acquire a knowledge of the oceans^ but we 
should be creatures of exceedingly narrow limits. Our 
vision, our life, would be confined to a stratum of 
earth and air only four or five miles in thickness. It 
would be as if the human race went about its work 
of raising corn for food and cotton for raiment, always 
looking down, never looking up, knowing nothing of 
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the universe except an insignificant stratum of the 
little earth. This picture is only a moderately unfair 
view of life as it existed on our planet four hundred 
years ago, before the days of the telescope, the spectro- 
scope, and the photographic plate, and before the days 
of freedom of speech and thought. The earth is no 
long^er flat, supported on the back of a great turtle 
which rests upon nothing; it is round, and we know 
why ; and it revolves around tlje sun in exact obedience 
to law. The stars are not lanterns hung out in the 
sky by angels at night; they arc suns, hundreds of 
millions of suns, each on the average comparable in 
size to our sun. Exists there an intelligent man in 
the world whose thoughts, every day and many times 
a day, are not adapted to these facts? Who can 
estimate the value of this knowledge to the human 
race ? 

We have not yet seen little earths revolving around 
any stars except our own, nor do we know that 
intelligent beings live upon surh planets and arc look- 
ing down towards our system and seeing our sun as 
a little star in their night sky; but everybody now 
holds as absurd the view that our star is the only one 
of the hundreds of millions of stars which has* little 
planets revolving around it, or that our earth is the 
only one that is inhabited by intelligent life. Can 
there be a more inspiring thought than that intelli- 
gent beings arc probably living here and then^ through- 
out the universe, in whatever direction we may look? 
The spectroscope has shown that the chemical elements 
which compose the earth are also the constituents of 
our sun and of the other suns. We have no reason 
to doubt that the chemistry of the <jarth is the chem- 
istry of the universe. The 'spectroscope and the photo- 
graphic plate are telling us of the close relationship 
of the nebulae to those stars which we call the youngest 
stars, of the young stars to the middle-aged stars, 
and of the middle-aged stars to the old stars. We 
cannot doubt that the stars are growing older, as we 
are growing older, as everything in nature is changing 
and growing older, and in accordance with the same 
laws which govern the changes on the earth. I'lie 
student of double stars finds that the movements of 
the two components of a distant double star system 
are in accordance with the law of gravitation. Every 
particle of our experience leads us to lielieve that the 
reign of the laws which control our everyday afiairs 
is universal; that the strict relationship of cause and 
effect applies throughout the stellar system. Does 
not this broad and stable foundation give valued con- 
fidence to those who are building the structure of the 
other sciences, the structure of everyday life, the 
structure of civilisation? 

It is now quite difficult to find a subject that is not 
being studied scientifically somewhere by somebody. 
It is this fact which accounts for the rem'arkable pro- 
egress^ of civilisation in the past half-century, and 
especially in the last thirty years. With rare excep- 
tions, all important interests are pulling together for 
the welfare of mankind, and their efforts are effective 
because they are advancing over the firm foundation 
of scientific method. Every branch of science, every 
nation’s literature and art, every element of “religion 
pure and undefiled," every clement of commerce con- 
ducted upon the dignified basis of mutual respect and 
mutual profit of buyer and seller, is a contributor to 
the forward ^.movement. It would be a pleasure to 
support this thesis by reference to definite contribu- 
tions in itlany subjects, but time is available for only 
a few accomplishments of the past and a few needs 
of the future. 

The discover&s in prev^tive and curative medicine 
undoubtedly rank amongst the most valued contribu- 
tions to civilisation in the entire range of scientific 
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research. I am disposed tp place the names of Louis 
Pasteur, Joseph Lister, and Robert Koch veiw high 
on the list of the world’s great benefactors. Pasteur 
was a professor of chemistry whose first investigations 
lay in the domain of abstract chemistry, and his 
subsequent successes, which put the world in the way 
of preventing and eradicating all infectious diseases, 
proceeded naturally from his application of the methods 
of research in pure chemistry to the problems of fer- 
mentation. He proved that wine, beer, and milk fer- 
ment and turn sour because minute organisms, ahVays 
present in the atmosphere, invade these liquids, mul- 
tiply enormously, and corrupt them. Break the skin 
of tho grape, the atmospheric parasites enter the 
wound, and fermentation develops. Exclude the air, 
or destroy tho germs in the air, the wound in the 
vegetable structure remains clean and healthy in- 
definitely. 

These discoveries by Pasteur attracted the immediate 
attention of Lister, who applied them in surgical 
operations. Antiseptic surgery, one of the most 
glorious works of man, is the result. 

Pasteur proceeded upon the theory that just as fer- 
mentation is the work of foreign organisms, so certain 
diseases of animal life are the work of microbes which 
have entered the body of the sufferer. His first suc- 
cesses in preventive medicine related to cholera in the 
French fowls, and anthrax in the French cattle and 
sheep. His treatment reduced the death-rate of the 
fowls and animals from about lo per cent, to fewer 
than I per cent. The great British authority, Thomas 
Huxley, estimated that the savings in these sources 
of wealth to the French nation in two decades were 
sufficient to pay the war indemnity of 1871. Proceed- 
ing further along the same lines, Pasteur inaugurated 
the curative treatment of hydrophobia. The fatalities 
from this horrible malady dropped suddenly from 
nearly 100 per cent, to fewtV than i per cent. Do w’c 
realise that this was only thirty years ago? 

In the next three decades followed the preventive 
and curative treatments by several renowned investi- 
gators for diphtheria, tetanus, yellow fever, malaria, 
spinal meningitis, typhoid fever, and other maladies. 
Progress has been notable in the treatment of tuber- 
culosis, bubonic platjue, cholera, typhus fever, and 
sleeping ^sickness. There are faith and hope in the 
future as to preventives and ^curcs for tuberculosis, 
scarlet fever, measles, and cancer. The practice of ex- 
treme cleanliness and the use of anaesthetics in surgery 
have enabled surgeons to reach hitherto inaccessible 
parts of the body, to reduce the death-rate enormously, 
to diminish the suffering of the patient, and to afford 
health and strength after healing. ^ Wonderful opera- 
tions upon the brain, upon intestines, upon severed 
nerves, veins, and arteries are now performed. The 
general health of communities has b^n Improved* by 
♦he theory and practice of cleanliness and fresh air. 
The average length of life has increased by many 
vears since the principles discovered by Pasteur have 
been applied. The increase has been greatest for 
*'hildren and women and those not in robust health, 
but it has also been great for those healthy men who 
have been accepted as risks by the life insurance com- 
panies. Life-insurance business has been based upon 
mortality tables which represented the expectation of 
life under the relatively unhealthy conditions which 
existed a half-century ago. Those tables do not fit 
modern conditions. The number of deaths Is now 
smaller than the insurance tables predict. This means 
that the actual cost of insurance is correspondingly 
reduced. The. statistics for the saving from this 
source are not readily available. It can be said; how- 
ever, that the increase in the duration of the lives of 
those healthy men who carry insurance, during the 
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past thirty years, has meant a money saving greater 
in amoupt than all the expenditures ever made by the 
universities, research institutes and individuals in sup- 
port of medical investigation. This reckoning does 
not include the saving of the lives of women and 
children, nor take into account the economic values 
of the lives of the men, women, and children saved. 
The reckoning likewise omits the vastly greater factor 
of human happiness which proceeds from healthful and 
complete family life. 

We have referred at considerable length to progress 
m medical science and have said that this progress 
followed naturally from Pasteur’s investigation of 
fermentation as a problem in pure chemistry. We do 
not intend to detract in ^ny sense or to any extent 
from the glory of Pasteur's work, from the glory 
of Lister’s, Koch’s, Roux’s, Behring’s, Ross’s, Ehr- 
lich’s, and Flexner’s services, when we record the 
simple fact that the structures which they erected and 
which mankind is finding of incalculable value were 
built upon the broad and firm foundations which the 
#‘arlier investigators in biology and chemistry had 
made ready. 

The development of the other subjects which have 
Oecome so vital in modern life have essentially 
paralleled that of biology, chemistry, and medicine. 

It is so well known as to bo a trite subject that elec- 
tricity was studied a full century, following Volta and 
Oalvani, before it was seriously applied to the arts. 
It is not so well known that the immense value of 
electricity in current life, as applied by the electrical 
engineers, is due chiefly to ‘the work of two men : 
Faraday, in the Royal Institution of London, who, 
studying electricity as a pure science and with no 
apparent thought for its possible applications, dis- 
covered the principles of magncto-eloclric currents, 
upon which all modern dynamos and transformers, 
electric lighting, telephoning and telegraphing, and 
the transmission of power depend; and Maxwell, of 
Cambridge Universitv. who wrought Faraday’s results 
into a foundation of complete and rigorous theory upon 
which future electrical engineers might build. 

The X-rays and radium are the products of research 
in pure science, and quite regardless of so-called 
utility ; yet what is to-day more useful than the X-rays, 
and what promises greater usefulness than radium 
and its related radio^-activc substances? 

Pure science studies in the broad fields which we 
may call botany and chemistry have made scientific 
agriculture possible. We cannot exaggerate the im- 
nortance of science in farming for the future of the 
human race. 

A few months ago the people of the Pacific coast 
acquired the power of telephoning directly to Atlantic 
coast points. Newspaper accounts made much of the 
fact as a great advance, and so it was; but the news- 
papers left Hamlet out of the play. Improvements in 
the insulating system, to reduce losses of current along 
the line,' were involved; but Bell at New York and 
Watson in San Francisco inaugurated the long-distance 
conversations by using the same transmitters and 
receivers which these same gentlemen had used in the 
beginning of telephoning, in 1*^76, over the line two 
miles long between Boston and Cambridge. The great 
improvements in the thirtv-nine intervening years lie 
ejsewhere in the system. It is nossible for San Fran- 
cisco to talk with New York and Boston, and at quite 
reasonable expense, because Prof. Pupin, of Columbia 
University, as a result of. systematic study, construc- 
tion, and test, discovered that by placing his invention, 
the so-called ** loading coils,” at certain appropriate 
mtltrvals In an electric line, thus making what elec- 
tricians call a suitable balance between inductance^ 
electrostatic capacity, and resistance, the current could 
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be compelled to go through to its distant destination 
with little loss of strength. Pupin’s loading coils are 
inserted at frequent intervals in the San Francisco-New 
York line. It might be possible to construct a line 
without the Pupin coils which would let us talk 
directly with New York, but the installation expenses 
for very large cbpper wires and other costly items 
would be so high as to impose prohibitive tolls. The 
happy result has been reached because the telephone 
company combined an ^exceedingly liberal and far- 
seeing policy with the latest discoveries in electricity 
as a pure and applied science; and all concerned are 
entitled to receive the grateful thanks of the Pacific 
and Atlantic peoples. 

Wireless telegraphy has been a priceless ^rvant to 
those whose friends go down to the sea in ships. It 
has averted many frightful disasters in the past decade. 
This branch of electricity was made possible by the 
researches of the lamented Hertz and others who 
studied the properties of electrical waves as we study 
the light-waves from the nebulae — from the point of 
view of pure knowledge. 

While the foundations of the sciences have, for the 
most part, been laid under the auspices of the univer- 
sities and the special research institutions, it is visually 
the combination of men of science and successful men 
of affairs which makes the sciences useful to the people 
in general, and therefore great factors in the advance- 
ment of civilisation. To mention only one subject, 
electricity; we cannot compute the world’s indebted- 
ness to the pioneers, Volta and Galvaiii, or to the 
great developers of the subject, Faraday and Maxwell ; 
but it is a fact that electricity did relatively little for 
mankind in general before the year 1865. The world 
is unable to compute its indebtedness to Edison, Bell, 
Marconi, and other great inventors and business men 
combined, who have brought electricity to everybody’s 
house and office, to every factory, to every village, to 
every ship as an obedient and ever-ready servant. 
That these gentlemen have made commercial successes 
of their ventures seems to have caused certain persons 
to lose interest in them as men of science. I have no 
sympathy with that point of view. Only those who 
have tried it can know how much courage is required 
to risk everything in a new venture, how many hours 
of day and night are given to thought of the subject 
from all possible angles, how unceasing must be 
the maintenance of discipline in great business organisa- 
tions. Not only is financial success doubly earned, and 
most desirable as an incentive to the succeeding genera- 
tions, but financial success is .absolutely synonymous 
with making the subject useful to mankind. It is a 
fortunate fact that there are Stephensops and Fultons, 
Edisons and Marconis, as well as Newtons and 
Laplaces, Darwins and Helmholtzes. The latter have 
laid the foundations broad and deep, but the former 
have erected , superstructures upon these foundations 
which the civilised world is using every minute with 
great advantage. And, further, these structures, 
which are visible in the daily life of the people, are 
the incentives which lead to the provision of splendid 
opportunities for the extension of the foundations. 
The value of science as a factor in advancing the race 
depends at least as much upon the applied as upon 
the theoretical side. There can be no durable structure 
without the foundation, but the foundation alone, 
possessing wonderful potentiality, is largely a latent 
force. History confirms the view that real progress 
in civilisation is most rapid when applied knowledge 
is not too far behind theoretical knowledge. 

The human race needs above everything else the 
conviction that the principles of science rule every- 
where, and that the problems of personal and national 
life are not solved so long as any important forces are 
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ignored. The need is especially great in our own 
country, where isolation from other countries and the 
existence of immense reservoirs of natural resources 
have let us seem to keep up with international pro- 
gress in spite of our wasteful and inefficient methods. 
It were well to recognise that entry upon world affairs, 
which we cannot long avoid, will reveal costly weak- 
nesses. 

The appeal of science for the adoption of scientific 
methods in the daily life of tl!e people, in the govern- 
ments of community, State, and nation, in the settling 
of international questions, is not an appeal for efficiency 
at all costs. The life that is for ever bent over the 
exact equation, two plus two are four, a life that 
tries to express all its experiences in equations equally 
exact, is liable to bo narrow, distorted, unhappy, and 
misspent. The man who worships scientific efficiency, 
like the man who is a slave to gold, or the man who 
pushes his religion too far, may acquire a harsh and 
selfish view of life; pity and charity may drop out 
of his vocabulary. 

Our appeal is for the scientific method of treating 
the problems which are before us for solution. The 
scientific method is that which takes account of all the 
forces acting. It is therefore the just method. It is 
in full harmony with the golden rule, “ Do unto 
others as you would have others do unto you.** It is, 
if you please, in full harmony with the spirit of Christ. 
Support is given to research by the Governments and 
by generous men and women in order that the truth 
may be found and be made available in the service of 
mankind. The investigational laboratories of the uni- 
versities, the observatories, the private institutions for 
research, have precisely these ideal purposes, and no 
other purpose. The various nctivilies of the world 
contribute to the advancement of civilisation in propor- 
tion as they contain the ideal and the unselfish. That 
which is purely practical, containintr no element of 
idealism, may sustain existence and to that extent 
be valuable, but it does not civilise. I believe it is the 
idealism of pure knowledge, the idealism in applied 
knowledge, the idealism in industry and commerce, 
the idealism in literature and art, the idealism in 
personal religion, which leavens the life of the world 
and pushes forward the boundaries of civilisation. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — The Herbert Spencer Lecture for 1916 
will be delivered by Prof. J. Mark Baldwin, honorary 
professor of the University of Mexico, in the lecture- 
room at the University Museum on Wednesday, March 
15, 1916, at 2.30 p.m. The subject of the lecture is 
not yet announced. 

The Vice-Chancellor has just issued a memorandum 
^dealing with the present position of University finance. 
He points out that by voluntary contributions from 
profes.sors, examiners, and other officials, supplemented 
by grants from various funds and certain windfalls, 
the estimated deficit of i2,oooI. for the present year 
has been met, and a small credit balance left to be 
carried over for next year’s working. This, however, 
does not make the position secure. The deficit for 
IQ16 can scarcel}r be less than 12,000!., and it is shown 
that the University cannot count on a repetition in full 
of the voluntary contributions or of many of the grants, 
"rtie Michaelmas term matriculations have fallen from 
580* in 1914 to about 250 in the present year, and there 
seems no prospect of any increase in the number of 
undergraduates during the war. The heads of depart- 
ments have mdde considerate 'retrenchments, but it 
is ndt easy to carry out a verv drastic policy in this 
direction. It is pointed out that in some cases the 
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needs of medical students prevent the closing^ of a 
department, and in several of the laboratories impor- 
tant Government work is being carried on. 


It is stated in Science that by the will of the late 
Mr. A. F. Eno, his residuary estate, which may be 
very large, is bequeathed to Columbia University. 

The eleventh report of the University of Leeds has 
now been published. It has been found desirable that ‘ 
the annual report should in future appear in the’ 
autumn immediately following the close of the financial 
year, and consequently the present report covers the 
two sessions 1913-14 and I9i4<-i5, and records the 
work of the University to September last. Every 
department of the Universitj^ has been affected by the 
war, and the report is an inspiring record of the 
patriotic response of the staff and students to the calf 
to assist the country in the great struggle. Since the 
beginning of August, 1914, 415 members of the Leeds 
University contingent of the Officers Training Corps 
have received commissions. In addition to this, a 
large number of the members of the University have 
joined the Army and Navy and are serving in the y 
ranks. About one-third of the members of the teach- ' 
ing and administrative staff, and about the same pro- 
portion of the undergraduates who were in residence 
at the University in the session 1913-14, are now .on 
active service. The roll of the members of the Univer- 
sity on active service with his Majesty’s Forces sint'e 
the outbreak of the war now includes 917 names. 
There had been up to the date of the report sixty-six 
casualties among the members of the University serv- 
ing with tho Forces of the Crown. The University 
records with sorrow and pride that twenty-eight of its 
members have fallen in action or from the effects of 
wounds or poisonous gas. Seven members of the 
University have received military distinction. 

All admit that the first duty of this country is to 
bring the war to a successful conclusion from the 
point of view of the Entente. The matter of para- 
mount importance is to supply all the needs of the 
Army and Navy, and no unnecessary obstacle to the 
success of Lord Derby’s recruiting scheme must be 
tolerated. But the war must end, and peace will bring 
with it difficulties to be overcome which will rival in 
magnitude the task of completely vanquishing our 
enemies. Problems will arise in connection with the 
health and physique of the nation which will tax the 
resources of the country’s medical service to their ^ 
utmost limit. The clash of arms will be succeeded 
by an equally deadly industrial competition. The re- 
construction of the appalling' devastation will call for 
all the resources of men of science and qualified 
administrators. It behoves us, therefore, to use our 
available men with a wise economy in view of 'the 
many and varied duties in frojit of the nation. Special 
ability in medical or other science, in technolo^, in 
everything, must be utilised with prudence. Tho addi- 
tion of highly trained men in any branch of knowledge 
to the ordinary ranks of Army and Navy must be a 
last resort ; and among the men who arc added to His 
Majesty’s Forces from lime to time those who have 
graduated at a university, or have been highly educated 
in some other direction, should be marked out for 
commissions or special service. There are many 
students of military age in medical and other colleges 
whose duty to their country presents difficulty, and 
the case of medical students has been discussed widely 
recently. It has been decided that rnedicaL students 
in their first, second, and third years should be en- 
couraged to Join the combatant forces of the King, 
and presumably this appfie^ to other stiidents. The 
fourtn and fiftn year students, it has been suggested, 
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should serve in the Royal Army Medical Corps. It 
may be hoped that students of similar standing, who 
have qualified themselves in various branches of science 
and technology, will be found suitable places in other 
branches of the Services, where their special knowledge 
will be used to the best national advantage. 

Thb appeal issued last July from the Office of the 
Board of Education for books to supply the needs of 
the 4000 or more British civilian prisoners interned in 
the concentration camp at Ruhleben in Germany met 
with a hearty response. More than 2000 volumes, 
mostly standard works, were contributed, and for- 
warded to Ruhleben. A second appeal has now been 
received from the camp for more books, and in giving 
publicity to it the Board of .Education desires, to thank 
all those who responded to the original request, whether 
for offers of books or of money. Under the auspices 
of a Camp Education Department a school and a science 
and art union have been organised at Ruhleben, which 
now have numerous classes, and some 150 lecturers 
and teachers, and 1500 students, divided into nine 
departments, which include two in engineering, and 
one each in mathematics and science, elementary 
^ physics, and navigation. The necessary funds for the 
educational work carried on at Ruhleben are raised 
by voluntary contributions among the prisoners them- 
selves, and no prisoner is debarred by lack of funds 
front sharing in the advantages of the camp school. 
In responding to the appeal for additional books of an 
educational character it is requested that intending 
donors will, in the first instance, fill up and return a 
form which will bo supplied on application. A careful 
selection will then be made, and notified to the donor, 
of the books suitable for despatch (through the Board 
of Education) to Germany, so as to comply with the 
very strict regulations which govern the transmission 
of literature to the camp. All communications on the 
•subject should be addressed to Mr. Alfred T. Davies, 
Board of Education, Whitehall, T.ondon, S.W. Enve- 
lopes should have the word “ Ruhleben ” written in 
the left-hand corner. 

The confident prediction in our note last Week on 
the articles in recent issues of the Morning Post on 
British universities and the call to arms, that when 
particulars of other than English universities were 
forthcoming it would be found that a similar satis- 
factory response had bixui made by W’ales, Scotland, 
and so on, is borne out by the third article published 
- by our contemporary on November 23. Taking the 
^ three constituent colleges of the University of Wales, 
the article shows that Bangor has about 230 students 
serving, and that .five have been killed; that Aberyst- 
wyth has 284 in the forces, and that eleven have b^n 
killed or are among the missing ; and . that Cardiff 
has about 285 serving. One of the inevitable effects 
of the flocking of the students to the Colours has been 
a decrease in the number of candidates for examina- 
tions*. Thus, while in June, 1914, the candidates for 
initial degrees numbered 1017, the number fell this 
year to 790. Generally speaking, the decrease in the 
attendance at the Scottish universities since the out- 
break of the war, though very marked, has not been 
as large as in some of the English centres of learning. 
In the case of the University of Edinburgh, up to 
July^ 8, when an edition of the roll of honour was 
published, 853 students were known to be serving with 
the Colours, Insides 2562 graduates and alumni ; 62 
had lost their lives, and 87 had been wounded. It was 
recently estimated that 1500 old students and 600 pre- 
sent students of the UniversiW of' Glasgow were serv- 
with the forces. . About fifty are believed to have 
Wen killed, and many wounded. Apart from these, 
about joo are engaged in munitions work. A number 
of senior medical students who have been invalided 
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are returning to finish their course at the University, 
having been specially advised to do so. About 280 
students of Aberdeen University are serving with the 
forces. The casualties at the end of September num- 
bered 15 killed and 38 wounded. Of the graduates, 
alumni, and students of the University, more than 
1300 are on naval bnd military service, and about 1 10 
are under military training. The response from 
St. Andrews University has also been satisfac- 
tory. The writer of the article had received insufficient 
information to enable him to deal in detail with Irish 
universities. 


SOCIETIES AND ACADEMIES, 
London. 

Royal Society, November 25. — Sir William Crookes, 
president, in the chair. — M. rlack, O. W. iirlfflth, and 
L. Hill : I'he measurement of the rate of heat loss 
at body temperature by convection, radiation, and 
evaporation. An investigation of the rate of cooling 
of a surface at body tempiTature (i) dry, (2) wet, 
under varying conditions of atmosphere, with the 
view of elucidating the effects of climate, and of heat- 
ing and ventilation of rooms on health and comfort. 
A large-bulbed spirit thermometer is employed of 
standard pattern — the Kata thermometer; methods of 
calibrating have been w’driccid out, and a factor deter- 
mined for each, so that the rate of cooling can be 
expressed in milli-calories per sq. cm. jxjr sec. Some 
thousands of observations have been made in still air 
under varying conditions, and the cooling curves 
plotted; the theory of cooling detailed is the work of 
the late O. W. Griffith. Experimental results, in- 
dependently obtained, agree with theory. — E. W. A. 
Walker ; The growth of the body in man. The rela- 
tionship between the body-weight and the body-length 
(stem- length). Observations have been made on in- 
fants, children, and young i>ersons up to early adult 
age in order to determine whether any definite rela- 
tionship could be shown to exist between the body- 
weight and the body-length. By the term body-length 
is meant the stem-lengih measured from the top of 
the head to the line joining the ischial tuberosities. 
This mcasununent corresponds to the body-length in 
animals, and was chosen in order that results obtained 
for man might be brought into comparison with those 
for other animals. The author finds that throughout 
the period of growth stem-length in man can correctly 
be expressed as a function of body-weight, and con- 
forms to the formula, where I is stem-length, 

u» weight, k a constant, and n a power of approxi- 
mate value For the male the value' of n (to two 
places of decimals) is 0-33, for the lemale it is 0*32. 
If the stem-length differ by as much as 16*5 per cent, 
from the valuq calculated from the body- weight by 
means of the appropriate formula, the individual may 
be regarded as abnormal.- -Prof. A. J. Brown and F. 
Tinker ; The rate of absorption of various phenolic 
solutions by seeds of Hordeum vulgarc, and the fac- 
tors governing the rate of diffusion of aqueous solutions 
across semi-jjermeablc membranes. It has been 
pointed out previously that the seeds of Hordeum 
(barley) are enclosed by a membrane which exhibits 
the exceptional property of differential permeability. 
When the dry seeds are Immersed in aqueous solutions 
of most inorganic acids and salts, sugars, etc., water 
alone passes through their containing membran^^J 
with, other classes of solutes, however, such as the 
phenols, fatty acids, and monohydric ajcohols, the 
solute enters the seeds together with water. In order 
to learn something of thc^ physical properties which 
presumably govern the exhibition of differentia] per- 
meability (only recognised to a marked extent with 
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living protoplasm and with the coverings of certain 
seeds), experiments have been made with a series of 
closel3r.related organic solutes, viz., phenol, catechol, 
resorcinol, quinol, and pyrogallol, all of which enter 
the seeds of Hordeum 'when in aqueous solution. 
Experiment appears to justify the conclusion that when 
the temperatures, osmotic pressures, vapour pressures, 
and viscosities of a series of solutions of permeable 
solutes are equal, their rates of diffusion across the 
seed-membrane are inversely proportional to their 
surface tensions. — F. KWd : The controlling influence 
of carbonic^ dioxide. III. — The retarding effect of 
carbon dioxide on respiration. Researches previously 
described led to the conclusion that the resting sta^^e 
of the moist seed is primarily a phase of auto-narcosis 
induced by tissue CO,. Inhibition of germination by 
COa was demonstrated in the laboratory and in the 
field under a wide range of conditions. Inter alia, 
it was sho^m that the inhibitorv value of a given 
carbon dioxide pressure diminishes with a rise of 
oxygen pressure and also with a rise of temperature. 
These researches have now been carried further to 
determine if possible the mechanism COj-narcosis. The 
present paper deals with the effect of CO, upon the 
respiratory function. The outstanding result shown is 
that COj causes a marked retardation of respiration. 

Physical Society, November 12. — Dr. A. Russell, vice- 
president, in the chair. — Prof. J. A. Fleming and P. R. 
Conrsey ; The effect of electric oscillations on the mag- 
negtic properties of iron, investigated by the campo- 
graph. In March last Prof. Fleming exhibited the 
campograph, for photographing and delineating 
physical curves. Since then the optical arrangements 
have been improved, and the effect of electric oscilla- 
tions on the hysteresis and permeability of iron have 
been investigated with the improved instrument. When 
an iron wire is taken slowly through a magnetic cycle 
and a superposed high-frequency magnetising force is 
also applied, then, if the maximum value of the slowly 
periodic longitudinal magnetic force does not exceed 
a certain value, the effect of the oscillations is to 
increase the area of the hystcnjsis loop and to increase 
the magnetisation at the ends of the cycle. If the 
slowly periodic force has a large maximum value then 
the hysteresis loop is diminished in area, but the 
maximum magnetisation remains unaltered. The 
increase in area of the hysteresis loop is generally less 
for high frequency than for low frequency oscillations, 
because in the latter case the oscillatory flux penetrates 
further into the iron wire. If oscillatory currents are 
passed along the iron wire whilst at the same time 
the iron is tal^en slowly through a longitudinal mag- 
netic cycle with continuous current, then when the 
oscillatory current has a small R.M.S. value the effects 
are generally similar to those produced by longitudinal 
oscillatory magnetic forces. If the oscillatory current 
is relatively large then their effect is to reduce the 
Iwsteresis and magnetisation at the ends of the cycle. 
This last action is due to the circular magnetisation 
produced by the longitudinal current, which grips the 
magnetic molecules of the iron, and prevents their 
lon^udinal colineation and reduces also the hysteresis. 
The same effect is seen when a longitudinal continuous 
current is passed along an iron wire. The effect of 
superimposing on a steady feeble longitudinal mag- 
netic force an alternating magnetic force either by 
Undamped or damped oscillations is greatly to increase 
the permeability at the ends of the cycle, provided the 
oscillatory force does not exceed a certain value. Be- 
yond that awdQminution sets in. 

Reyal AntlifOiH»loglcal Intlttiite, NovetWber i6.-*-Prof. 
A. Keith, presid^t, in the chair. — Prof, H. J. Pkare.; 
An anthropological analysis *of the people of Wales. 
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This paper embodied work by Dr. T. C. James and 
the author during the past ten years. Remote country 
districts were sel^tcd, and altogether 2500 natives of 
these districts were examined, thirty points being noted 
and tabulated for each individual. The results were 
plotted out on maps, so that the phvsical characters 
of the native of each district could be detected at a 
glance. Centres of dark dolichocephalic people were 
found around Mynydd Hiraethog, S. Cardiganshire, 
and in the hill country of Glamorgan and Monmouth. 
These and other centres were afterwards found to 1 :^ 
near prehistoric centres of settlement. A very primi- 
tive type was found in the Plynlymon moorland; a 
poor, isolated district, the head form of this type being 
homologised with the Hlackwater skull type. A ty^, 
apparently related to the round-barrow man, but with 
softened features, is characteristic of the valley cleft 
from Bala to Towyn and of its branches. It is very 
distinct physically and psychically from other Welsh 
types. In 'districts on the coast, with a pelagic 
climate, and usually near mcgalithic remains, is found 
a dark brachycephalic type, with strong jaws. This 
may bo the “old black breed” found in the Shetlands- 
There is evidence of a chain of localities occupied by 

E 'i of this type, extending from S.W. Norway 
) along the shores of the Irish Sea, Brittany, 
, Italy, to the eastern Modi terra, lean. This line 
was considered to be connected with a trade route 
of the Bronze age. Nordic types, amongst Welsh 
natives, were noted in certain estuaries! and open 
coast localities, and the possibility of Irish Nordic 
types being represented in mid-Cardiganshire was dis- 
cussed. To explain the distribution of Neolithic and 
other types in Wales, Prof. Fleure maintained that 
the Neolithic inhabitants had occupied only the higher 
lying, wind-swept moorlands, and that the thickly 
wooded river valleys served as barriers to migrating 
peoples. 

Geological Society, November 17. — Dr. A. Smith 
Woodward, president, in the chair. — J. Parkinson : 
Some observation.s on the structure of the northern 
frontier district and Jubaland Provinces of the East 
Africa Protectorate. A floor of gneisses and schists 
is overlain on the western side by lavas, including 
those arising from the volcanoes Kulal, Assi, Hurri, 
Marsabit, etc., and by probably older lava-fields which 
together extend as far as long. 39® E. On the south, 
it was found that the lavas north of Kenya reached 
the Guaso Nyiro, but that a high gneiss country ex- 
tended north-westwards from lat. 1® N. and. long. 
.38® E. to within a short distance of Lake Rudolf. 
Eastwards the coastal belt of sediments proved to be 
of Upper Oxfordian age and to extend to long. 40^® E., 
and these were lost southwards under the great alluvial 
plain of Jubaland. At intervals throughout the alluvial 
plain disconnected exposures were found of soft cal- 
careous sandstones or limestones, the age of which 
cannot now be definitely fixed. Evidences of the desic- 
cation of the country were shown (i) by the laks, or 
water-channels, characteristic of Jubaland, which con- 
tained surface-water only during the rainy season and 
then extremely rarely, if ever, throughout their length ; 
(2) by the presence of fresh-water molluscs .in the 
scarcely consolidated beds of such laks and at other 
places where now no surface-water is present; and 
(3) by the presence of wells along fault-lines and in 
other places where, but’ for the previous presence of 
springs, it appears improbable that the natives would 
have begun sinking. 

LInnean Society, November 18.— Prof. E. B. Poulton, 
president, in the chair. — Dr. E. J. Sallrtwry Photo- 
graphic studies of Welsh vegetation. The suWeet was 
dealt with under the following heads : — (i) The vege- 
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tation of the' limestone : (a) the limestone cliffs; (b) 
limestone pasture, with the dominant species, Festuca 
ovina, accompanied by many of the common chalk- 
down species. Locally small woods of Quercus sessilu 
flora occur, though usually confined to siliceous soils. 
(2) The vegetation of the siliceous soils : (a) the Quer^ 
cus sessiliflora woods, with associated trees as Betula 
spp. and Pyrus aucuparia. Where the water-content 
is high, but the soil not acid, Fraxinus becomes 
common. As a result of felling or exposure Beiula 
pubescens may become the dominant tree. The aver- 
ag?e light-intensity in summer is about 76 per cent, 
of the maximum diffuse illumination outside. The 
shrub layer is usually poor. The flora of the drier 
parts largely consists of heath species; in the wetter 
and more acid parts, Vacciniunt myrtillus is often 
abundant; towards the base of the slopes the ground 
flora is often almost entirely cryptogamic. Epiphytes 
as Poly podium vulgar, Frullania spp., and lichens are 
often abundant. In the valley bottom the Quercus 
sessiliflora woods merge into Alnus woods, with a 
light-intensity of about 3 per cent or under. (6) 
Scrub chiefly of Crataegus. (3) The subalpinc vegeta- 
tion : (a) the subalpine lakes with Suhularia aquatica. 
Lobelia dortmanna, Littorella lacustris, and Isoetes, 
with absSence of marginal vegetation ; (h) the subalpinc 
pastures (Nardus, Lycopodium spp., etc.). 

Zoological Society, November 23. — Dr. A. Smith 
Woodward, ^vice-president, in the chair.— Prof. A. Dcndy : 
Land-planarians from West Australia and Tasmania. 
The collection was made by' members of the British 
Association. Three species were obtained in West 
Australia, all of which proved to be new, and of six 
species collected in Tasmania, two were described as 
new.— G. A. Boulenger : Snakes of East Africa and 
Nyassaland, and of north-east Africa and Socotra. 
Lists were given, with keys to the identification of the 
genera and species. — G. A, Boulenger : A new 
Amphisbaena and a new snake discovered by Dr. 
H. G. F. Spurrell in southern Columbia. — C. Tate 
Began : The morphology of the Cyprinodont Ashes of 
the subfamily Phallostethina:. The author described 
the structure of these extraordinary little Ashes from 
Johore, and particularly the differences in the pria- 
pium of the two genera he recognised. 


^ , Calcutta. 

Asiatic Society of Bengal, November 3.— H, G. 
tiraves ; The invention of Are. An endeavour to trace 
the stages of the “ inventive ** power of man by which 
. ® y?® converted to his use. The Arst advance con- 
sisted in the maintenance of a Are by feeding it with 
fuel ; next came the power of carrying Are from place 
to place, and then followed the ability to originate Are. 
ihe subject is treated in view of the very low mental 

analogies drawn from 
tne development in the manufacture of matches, which 
tl^ian a century ago, it is shown how 
uimcult It IS to apply the inventive faculties, and aher- 
wards how easy it is to minimise the importance of 
any p^t ^vance in view of knowledge at the moment. 

5 >. C. ^ : Demon-cultus in Mundari children’s 
games. The theory is discussed that a goodly number 
j ijfUropean children’s games and a few North Indian 
games, of the well-known “blind man’s buff” type, 
®f.^®*^o*i-worship. It has been suggested 
th^ the blindfolded player represents the masked 
catch the rest of the players, while 
caught. The mask was 
ilic? eyeholes either for making the catch- 

. difficult or for warding off the “ evil eye ” of 

Imitation of bis activities. It Is 
tnat fhe demon’s attempt to catch the rest of the 
^ latter’s evasion of his efforts to seize 
them cannot certainly be called relics of demon- 
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I worship. It is suggested that the games are not sur- 
vivals of demon worship, but . embody vestiges of the 
demon*]ore of primitive, times. There appears to be 
only one game — the “Jack-fruit game,“ played by 
children among the Mundas of Chhota Nagpore — 
which embodies a travesty of demon-worship. 

^ Cape Town. 

Royal Society of South Africa, October 20. — Or. L. 
Pdringuey, president, in the chair. — £. J. Goddard and 
C. S. Grobbelaar : Description of a South African 
^species of Pclodrilus. This is the Arst record of the 
* genus Pclodrilus in South Africa. The specimens were 
obtained from Snecuw Kop, near Wellington, at a 
height of about 4500 ft. The genital pores were dis- 
tinctly made out. The occurrence in South Africa is 
interesting, as the genus has a distribution restricted 
to the Antarctic region. — S. H. Ilaughtoo : Preliminary 
note on ancient human skull remains from the Trans- 
vaal. A description of the skull remains found at 
Boskop, Transvaal, and of the manner of their occur- 
rence. The remains consist of the greater part of the 
skull-cap, a temporal bone, and a portion ot the lower 
jaw. No estimate can be given as to their age. The 
bones are fossilised, and were found embedded in a 
subsoil which overlay and partially consisted of the 
lateritic “ ouklip “ characteristic of some parts of the 
Transvaal. The skull-cap is the longest known, with 
the exception of that of La Chapellc-aux-Saints. Its 
greatest aAinities arc with the skulls of the Cro- 
Magnon type — a Negroid type which lived in southern 
Euro|>e after that of Neanderthal. The back of the 
skull is elongate, a feature displayed both by the Nean- 
derthal man and the Cro-Magnon man, while the 
forehead and anterior half of the skull agree with the . 
Cro-Magnon and Bantu types, and not at all with the 
Neanderthal. The temporal bone is primitive in its 
characters, and seems to indicate a more degraded 
typo than docs the skull-cap, a semblance which may 
t)e due to sex. The lower jaw is small and akin in 
character to that of the Bantu or Bushman type. 
Fragments of limb-bones feund in the neighbourhood 
of the skull-cap are described as human. — A. N. Heo- 
dersoii : The elastic arch continuous over several spans, 
capable only of small rotary motions at the supports. — 
H. Boblc : The heating cocfAcients of rheostats and the 
calculation of resistances for currents of short and 
moderate duration.—]. C. Beattie: Further magnetic 
observations in South Africa during the years 1914-15. 
The declination, dip, and horizontal intensity are given 
for twenty-seven stations, including two repeat stations 
in the Free State, Transvaal, and Cape provinces. — 
J. C. Beattie : True isogonics and isoclinals for South 
Africa for the epoch July i, 1913. The results at 
about 700 stations have been reduced to the epoch 
from observations at about forty repeat stations fairly 
distributed over the greater part of the region. The 
greater number* of the observations was made in 1903 
and 1909. The westerly declination has decreased in 
the ten years 1903-13 by about li® in the west, and 2® 
in the east. In the same period the southerly dip has 
increased by approximately 1® in the east and li® in 
the west. — I. B. Pole Evans : Descriptions of some new 
aloes from the Transvaal. — J. T. Morrlion : A hew 
harmonic analyser. 
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NATWN 4 L NEBDSl ‘ 

H IS kAj'ESTY. THE KING, at the^^i^ping 
.,of the Congress of Applied Chemistry 
held in London six years ago, made the following 
"nolable remark : — 

“I fully appreciate the important part which 
chemistry plays in almost every branch of our 
modern industry. We all recognise that without 
a scientific foundation no permanent superstruc- 
ture can be raised. Does not experience warn us 
that the rule' of thumb is dead, and that the rule 
of science has taken its place, that to-day we can- 
not be satisfied with the crude methods which 
were sufficient for our forefathers, and that those 
great industries which do not keep abreast of the 
^ advance of science must surely and rapidly 
decline? ” 

Little heed was given to this warning then or 
since, and it has needed the most terrible war of 
any time, in which all the resources of science 
and the capacity for scientific organisation are 
brought into action, to awaken the nation partially 
to a sense of the strength of the forces which 
natural knowledge provides, cither to build up or 
to destroy. Attention is necessarily concentrated 
at present upon the mobilisation of science and 
invention for military and naval purposes, but we 
must prepare for the unrelenting industrial war 
which will follow the conflict of arms; and the 
only sure way of doing this is to put into practice 
the sound principles to which the King gave 
utterance in 1909, and which we have persistently 
urged upon a couple of generations. If the 
country is not placed in a position to face all 
competition with confidence, it will be because 
Ministers of State and manufacturers continue to 
disregard British genius for original scientific 
work, and neglect to offer sufficient inducements 
for its development. 

The first thing needful is to change the attitude 
of the general public towards science from that 
of indifference to one of intelligent interest, by 
making all education more scientific. When this 
has been accomplished, ignorance of scientific 
methods on the part of municipal and. Stale 
officials will not be tolerated, and the Ministry of 
Science, which Sir William Crookes adumbrated 
in his presidential address to the Royal Society 
last week, will come within the realm of practical 
politics. Such a Ministry or Board would secure 
the organisation of our scientific forces to' the 
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,^ati^al adyantag^, and wobld, as Sir . William 
*-fcro(&cs said, make Scientific research “ an invalu- 
able profession, with a status of its own at least 
on a level with that of other learned professions.” 
Our scientific an<J industrial history shows that 
we are second to none in capacity for original 
work and invention, but the State has neglected 
its duty to organise the powers it thus possesses, 
and only lately has it done anything to promote 
co-operation between manufacturers and scientific 
workers, by the appointment of the Advisory* 
I Council on Scientific and Industrial Research. 

We have had before us recently several papers 
and addresses, by men of distinguished emin- 
ence, in which reference is made to British and 
I German attitudes towards scientific work, particu- 
larly as regards its relation to chemical industries. 
Dr. C. V. Juritz, in his presidential address to 
the third general meeting of the South African 
Association of Analytical Chemists, held on 
July 9, took as his text the general ignorailce 
which is shown by the State and the great mass 
of the population of the British Empire as to the 

ignorance the remuneration paid to the trained 

chemist, especially to those occupied in industry, 

is, on the whole, miserably inadequate; with the 

result that the best men arc driven to apply their 

talents in other fields of work. It is primarily her 

appreciation of the value of her scientific workers 

which has placed Germany in the forefront of 

modern industry. Britain is suffering in the 

present war because of her neglect of those very 

services which Germany has done so much to 

foster. Science has a right to look for more 

recognition on the part of Government and a 

greater scope for her activities ; the scientific 

worker for better prospects of obtaining good 

remuneration so that he can pursue his work 

without harassing anxiety as to ways and means. 

It is owing to the highly specialised character 

of his work that the chemist has received less 
( 

public acknowledgment than workers in any other 
profession, yet chemistry and related sciences He 
at the base of most industries. 

Dr. L. H. Baekeland, in an interesting address 
on applied chemistry which appeared in Science 
of October 22, reiterates the statement which 
has been frequently emphasised in our columns : 
that a chemist is not a druggist, or even a mere 
analyser of chemicals, but a scientific man upon 
whom, if he is adequately trained, the advance 
of the jDig scientific industries of the world rests ; 
and, further, that the economic welfare of our 

Q 
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country and the health of its citizens are largely 
dependent on the way chemical knowledge is 
used. The present war has done much to give to 
the chemist his true function in national economics. 
It has been called “ a chemical war ** because every 
department of the fighting armies, from tfte Red 
Cross service to the manufacture of guns and 
explosives, involves chemical knowledge inces- 
santly. It has shown us also some results — 
direct and indirect — of State neglect to promote 
the development of scientific industries. 

On account of the war, there has been a short- 
age of artificial dyes and synthetic products in the 
United States as well as in this country, and 
steps have been taken in each ca.se to increase 
the home supply. It may be held, with Dr. 
Baekeland, that the attention given to these pro- 
ducts is out of proportion to their commercial 
value, which only amounts to i,8oo,oooZ. of 
German imports in the States, whilst the national 
industries, which include the manufacture of 
sulphuric acid, the phosphate industry, the manu- 
facture of dynamite, glucose, electrolytic copper 
refining, production of aluminium, calcium 
carbide, alkalis, and bleaching powder, arc 
decidedly more imposing in value than the few 
million imported coal-tar dyes. The national 
value of an import must not, however, be 
measured by the purchasing value alone. 
British industries use annually dyes to the value 
of nearly 2,250,000!., of which about 1,750,000/. 
have come from Germany, but these dyes consti- 
tute an indispensable material in many branches of 
the textile, leather, paper, and other industries, 
and the annual value of the goods in which they 
are an essential or importani part is estimated at 
200,000,000/. 

We can be independent of all supplies of .syn- 
thetic products from abroad if we wish. In 
industry, science, and invention alike England 
has led, and can lead, both Germany and 
the United States. This general thesis was 
developed by Dr. Dugald Clerk in an inaugural 
address at the Royal Society of Arts on November 
17. Germany with its order and method is com- 
pared with “unpractical, illogical, idealistic, 
laughing England ” ; and it is claimed, following 
Buckle, that we are successful because the Engli.sh 
brain is inductive, while the German brain is 
deductive. Dr. Clerk shows that we have 
abundant reason to be proud of our national 
achievements ; and even if the case for British 
ability is over-stated, it is a refre.shing qpntrast 
to the reverse side of the picture often presented ; 
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the truth should probably be sought in some 
intermediate position. 

Germany has produced few men of great emin- 
ence as originators — far less than Britain or 
France — but she has a very large number of men 
of more than average capacity ; and, above all, 
Germany alone has discovered how to make the 
best use of these by organisation and co-operation. 
This is the keynote of her success. 

Various explanations have been given from 
time to time to account for the present unsatisfac- 
tory position of certain of our chemical industries, 
such, for example, as the discouraging patent 
laws, the duty on alcohol, the difliculty of financing 
improved proces.ses, and the lack of research 
chemists. Actually the root of the mischief, as 
Sir James Dewar emphasised in his address to 
i the British Association in 1902, is in the want of 
I education primarily among our so-called educated 
classes, and secondarily among the workmen on 
whom these depend. The commanding advantage 
of Germany is in the abundance of men of or- 
dinary plodding ability, thoroughly trained and 
methodically directed. It is a fortunate thing for 
a country to produce inventors, but it profits 
little if the invention is first converted into a 
paying proposition by the methodical organisa- 
tion of the workers in another land ! More than 
one recent statement testifies to the fact that this 
has actually happened. Proud as we are of our 
British inventors, it is time that it was realised 
that we as a nation are losing the faculty of 
going into the works and applying the invention 
under the stern conditions of commercial com- 
petition. 

The advanlagc gained by the German popula- 
tion owing to the position it has reached in point 
of general training and specialised equipment will 
be diflicult to overcome. Our great national asset 
is the power of dogged determination, which 
never acknowledges defeat. This, coupled with 
the readiness to accept responsibility, and to* take 
I initiative, which characterise so many of the 
[ younger men of our upjier classes, has led to the 
establishment of our great Empire. If it is pos- 
sible to combine scientific knowledge with these 
national attributes so as to produce and organise 
the constructively trained mind, the future can be 
faced with confidence. The difficulties are great, 
particularly by the opposition of vested interests, 
the inordinate amount of attention given to sport 
and pleasure by all classes, and a natural con- 
servatism fostered by neglect of science in educa- 
tion ; but the reward is greater still. 
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THE CHLORINE INDUSTRY. 
Manuals of Chemical Technology: iv., Chlorine 
and Chlorine Products, By Dr. G. Martin. 
Pp. viii + 100. (London : Crosby Lockwood 
and Son, 1915-) ys. 6d. net. 

I N the book before us, the fourth of a series 
of manuals of chemical technology which 
are being published under the direction of Dr. 
Geoffrey Martin, the editor gives a concise account 
of the present condition of the chlorine industry, 
apd of the applications of this substance to the 
manufacture of bleaching powder, hypochlorites, 
chlorates, perchlorates, etc., and of its use as a 
chlorinating agent; with short sections on the 
manufacture and industrial uses of bromine, 
iodine, hydrochloric and hydrofluoric acids; and, 
by way of appendix, a chapter of some half-dozen 
pages, by Mr. G. W. Clough, on recent oxidising 
^ agents — of no very direct connection with the 
main subject-matter of the book. 

It is scarcely to be expected, in a book of 
100 octavo openly printed pages, with much 
of tlie space occupied by illustrations, that 
more than the very slightest and most superficial 
treatment is possible, wholly incommensurable, it 
must be admitted, with the enormous commercial 
importance of the subject. At the same time, the 
little work contains a considerable amount of in- 
formation, and as an aper^u of the contemporary 
state of the relations of the halogens to chemical 
industry, it is interesting, and not without value 
to the student who desires only a general acquaint- 
ance with the trend of recent developments in 
chemical technology. For fuller information the 
reader is referred to special or larger treatises, the 
titles of which are given as headings to the several 
chapters. Indeed, the bibliographies and patent 
^ lists, as in the ca.se of the other members of the 
^.scries, are among the most commendable features 
of the book. It must be stated, however, that a 
considerable number of these references arc to 
German sources, altogether inaccessible to the 
ordinary reader, or even to the majority of those 
specially interested in the subjects. 

During recent years a radical change has 
come over the manufacture of chlorine, and in all 
probability at least one of the processes which 
have originated in this country, and which in its 
day effected nothing less than a revolution in the 
alkali trade, is doomed ultimately to extinction. 
The Weldon process, which at its inception may 
be said to have saved the position of the Leblanc 
soda industry, at one time threatened by the rapid 
development of the ammonia-soda process, has 
now reached apparently it,s full extension, and 
make's no further progress. On the other hand,- the 
competing process of Deacon and Hurter, thanks 
NO. 2406, VOL. 96] 


to the mechanical improvements introduced by 
Hascnclever and to the elaborate investigations of 
Haber, Lunge and Marmier, Vogel von Falcken- 
stcin and others, on the thermodynamical problems 
involved, and on the specific action of various 
“contact agents,^* still holds its own, and is stated 
to be even advancing, in spite of many technical 
difficulties only to be overcome by skill and inr 
telligent management. But it may be doubted 
whether even this process will ultimately survive 
the competition of electrolytic chlorine. 

The application of electrolytic methods to 
chemical manufacture has received great develop- 
ment in America and in Germany, but, although 
there are a few notable exceptions, there has 
been no corresponding activity on the part of our 
chemical manufacturers, and the subject scarcely 
receives the attention it deserves in our technical 
schools and colleges. The Imperial College of 
Science and Technology, we believe, made a 
belated attempt to establish a course of instruc- 
tion on industrial electrolytic methods — a matter 
of the greatest importance to the future of our 
chemical industries, but apparently it was in 
advance of any publics recognition of its vital 
necessity. Some idea of the growing importance 
of electrolytic chlorine may be gleaned from the 
fact that, before the war, Germany produced 
nearly seven-tenths of the amount she needed by 
this process. All the important methods of manu- 
facturing electrolytic chlorine and alkali of which 
published accounts arc .available are mentioned, 
and shortly described, in Dr. Martin’s mono- 
graph, with explanatory diagrams, together with 
a statement of what is known respecting their 
current and encr^fy efficiencies. 

The manufacture of liquid chlorine has 
a special interest at the present time, and, 
as is now well known, large quantities of this 
substance are made in Germany by the Griesheim 
process, and, to some extent, in England by the 
Castncr-Kellner method. Owing to the cir- 
cumstance that dry chlorine docs not attack iron, 
the liquefied gas can be transported in large 
boilers or steel cylinders. Apart from its use in 
warfare, it finds extensive application in the 
manufacture of monochloroacctic acid in the syn- 
thetical indigo industry, and as a chlorinating 
agent in the production of chloroform, chloral, 
and other organic substances. The account by 
Dr. Martin of the process of liquefaction giv^s 
only a partial and imperfect account of ijSt 
methods actually employed. Even more bald is 
the description of the methods of manufacture of 
the alkali chlorates and perchlorates. Apart from 
the bit>liography, it is scarcely fuller than would 
be given by an intelligent and reasonably well- 
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informed student in answer to an examination 
question. Of more importance is the chapter on 
bleaching powder and hypochlorites, and the de- 
scription of recent methods of electrolytic bleach- 
ing is of special value. There can be no question 
that these methods are destined to effect a funda- 
mental change in our textile industries. Already 
they have displaced a considerable amount of 
bleaching powder, and their application is rapidly 
extending, especially on the Continent, where the 
plants of Schuckert, Kellner, and Oettel are 
largely employed. 

The chapters on the manufacture of hydrochloric 
acid, bromine, and iodine present no special fea- 
tures of novelty. Until the outbreak of the war 
practically the whole of the European supply of 
bromine came from the Stassfurt deposits, but 
large quantities are now finding their way into 
commerce from America. The mineral springs 
of Ohio contain nearly four times the amount of 
magnesium bromide that is present in the mother 
liquors obtained from carnallitc. The account of 
the iodine industry is mainly abstracted from 
Prof. Henderson’s article on that subject in 
Thorpe’s “Dictionary of Applied Chemistry.” 
The short chapter on hydrofluoric acid is of in- 
terest as showing the increasing commercial im- 
portance of this substance, not only in etching 
glass, but in the purification of graphite from 
silica, in dyeing, and in the spirit and brewing in- 
dustries. 

The final chapter on peroxides and pcracids 
gives a short description of the more technically 
important peroxides of the alkalis and alkaline 
earths, which come into commerce as “oxone,” 
“oxylith,” etc., and the various pcrhydrols, in- 
cluding hydrogen peroxide. The account of the 
peracids and their salts deals with the so-called per- 
sulphuric acid and permonosulphuric acid (Caro’s 
acid) and the persulphates of the alkalis i sodium 
perborate (used in certain “ dry ” soaps and as a 
washing and bleaching agent); and the alkaline 
percarbonates. These substances have at present 
only a slight technical importance, but their use 
is gradually extending. 

OIL SEEDS AND THEIR PRODUCTS, 

The War and New British Industries, Imperial 

Institute Monographs. Oil Seeds and Feeding 

Cakes, with a Preface by Dr. ^N, R. Dunstan. 

Pp. xxiii+112. (London: John Murray, 1915.) 

Price 25 . 6d. net. 

I F the war has no other results, it is at least 
compelling us to examine our affairs in such 
detail as we have never before attempted, and^ 
the examination has brought to light all sorts of 
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curious facts about industries that we ought to 
have started and di(| not, and products that we 
ought to have made for ourselves but purchased 
instead. Who, for example, would have supposed 
that the palm-kernel oil used in this country, and 
grown in British West Africa, had to be pressed 
out in Germany? It is not to be imagined that 
the British mills were unequal to the task; but 
somehow they did not do it, and consequently the 
outbreak of war threatened West Africa rather 
seriously. Fortunately, Sir Owen Philipps, the 
chairman of the West African Section of the 
London Chamber of Commerce, took the matter 
up, and equally fortunately the Imperial Institute 
energetically turned its attention to the whole 
problem of oil seeds alTected by the war. The 
Institute has already published some important 
reports on the subject, which arc now embodied 
in the book under review. 

The substances dealt with arc copra, palm 
kernels, ground nuts, sesame seed, and mowra 
seed. All these are produced largely in the 
British Empire ; most of them were sent in great 
quantities to Germany and Austria, where the oil 
was expressed, the residues made into feeding 
cakes for stock (except in the case of sesame and 
mowra seed), and both these commodities were 
re-exported to the countries needing them. 

The fact only wants stating to compel atten- 
tion, and Prof. Dunstan has wisely contented 
himself with a recital of economic uses of the oils 
and residues, the amounts available, the markets 
to which the seeds have hitherto gone, and the 
possibilities of extending the industry. No more 
eloquent testimony could possibly be adduced to 
prove the need for establishing this industry in 
our own country at the earliest opportunity. 

The utilisation of oil seeds presupposes two 
distinct conditions. There must be a demand for ^ 
the oil, and it must be possible to utilise the 
residual “cake ” left after the extraction. Usually 
the oil finds application without difficulty. The 
higher qualities are used for margarine, vegetable 
butter, olive-oil substitutes, etc. ; lower grades 
for soap-making, lubricating, and illuminating 
purposes. The residual cake presents a more 
I difficult problem. On the Continent, the copra, 

I palm-nut, and ground-nut cakes are used as cattle 
food, while the sesame and mowra arc unsuitable, 
and have to And other applications; but in this 
country the farmer is so well satisfied with linseed 
I and cotton-seed cakes that he sees no reason why 
I he should take up any others. It is here that the 
crux of the situation lies; the farmer cannot be 
expected to purchase a product solely for the con- 
venience of the oil mills, nor is it any use trying 
to badger him into doing so by sending him 



NATURE 


395 


December 9, 1915] 


pamphlets about food values. The new products 
must undersell the old ones, and then they will 
soon, begin to find buyers. 

Prof. Dunstan and his staff are to be congratu- 
lated on the bold way in which they have grappled 
with the problem and the lucid statement they 
have drawn up. Already they see some results of 
their labour ; shipments of seeds are beginning to 
go to Hull to be pressed, and the residues (which 
alone present any difficulty) have been put under 
investigation at the various agricultural colleges. 
Only gross mismanagement can prevent the 
development of the new industry- -unless after the 
war the Germans again subsidise their own indus- 
try so as to extinguish ours, as it is said they did 
on an earlier occasion when attempts were made 
to work up the seeds in this country. 

E. J. K. 

PUBLIC HEALrn ADMINISTRATION. 

A Manual for Health Officers. By J. S. Mac- 
Nutt. Pp. X + 650. (New York: J. Wiley and 
Sons, Inc.; London: Chapman and Hall, I.td., 
J915.) Price 12s. Gd. net. 

I N this country there are numerous manuals of 
public health, detailing the duties of medical 
officers of health and other sanitary officers. In 
the United States we believe the volume here 
noticed is the first to review public health ad- 
ministration from a practical viewpoint. Part i. is 
<’oncerned with the organisation and powers of 
health authorities, part ii. with public health 
administration. 

In a community consisting of separate States, 
each possessing home rule in sanitary matters, 
there is evidently much scope for differing regu- 
lations. Such, differences exist, and we should 
V have liked a fuller statement of the types of legis- 
lation. and administration than is given in this 
manual. The information given is, however, 
■clearly set out, and the reader wishing for guid- 
ance will find in this book much information in 
regard to the various classes of service — inspec- 
tion service, medical service, public health nurse, 
laboratory service, veterinary service, labour, 
legal counsel and service. 

State organisation is vested in a board or in a 
commissioner, more often in a board. In Massa- 
chusetts tliis consists of seven persons appointed 
by the governor, with the advice and consent of 
his council, for a term of seven years. In New 
York State, on the other hand, power is vested 
In a commissioner of health, assisted by an ad- 
visory council consisting of two laymen, one 
sanitary engineer, and thrbe physicians. In. both 
arrangements, democratic control in this re- 
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putedly democratic country is indirect and remote, 
and the medical professions exert a predominant 
influence. As time passes and experience becomes 
riper, it will be interesting to compare American 
city experience with English city experience in 
sanitary matter si In the latter, as is well known, 
the electors can more directly and more swiftly 
influence and alter the constitution of the sanitary 
authority; and although this sometimes means 
selfish obstruction to sanitary progress, it necessi- 
tates progressive public education in local sani- 
tary administration, and there is seldom serious 
relapse in progress made. Nor is “graft” so 
conspicuous in English as in some American 
cities. 

It is remarkable that the States have only in 
an embryonic stage any central and national 
health organisation corresponding with that of 
the English Local Government Board. There is 
much agitation on this subject; and although the 
statement sometimes made that “ Uncle Sam ” 
spends millions on the health of hogs and little 
or nothing to promote the health of human beings 
is exaggerated, it contains a modicum of truth. 

The gaps in official administration arc much 
more largely filled up by voluntary associations in 
America than in this country ; and anyone wishing 
to study the problems of charity, of tuberculosis, 
of housing, and of child welfare, would need to 
go largely to these societies for information and 
for insight into some of the best American work. 

Excellent sections of this book are concerned 
with e;>cploding the sanitary fallacies surviving 
from an earlier period. The sanitary significance 
of dirt is stated with discrimination. The limited 
role of sewer gas and foul odours is defined ; and 
the error of supposing that running water will 
more quickly purify itself from pathogenic germs 
than stagnant water is shown. 

Each communicable disease is dealt with in 
turn, and the succinct advice given is sound and 
reasonable. The following statement from the 
section on tuberculosis is the basis on which 
modern administrative control over this disease is 
founded. “ I^xpcricnce shows that the normal 
human system is capable of resisting small doses 
of infection when it would succumb to a heavier 
dose, and it is just these heavier doses which 
supervision over the germ-shedding patient 
prevents.” 

In regard to small-pox, it is urged that a hos- 
pital for this disease “may be a special depart- 
ment of a regular contagious disease hospital, and, 
if properly conducted, need not be located at a 
distance from other habitations. . . . Certainly 
air infection out of doors is practically nil.” This 
is in direct contradiction to the rigid rule of the 
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English Local Government Board, which insists 
on a quarter-mile distance from oven a small 
group of houses. 

We have not left space for discussing the 
chapters on child hygiene, on milk and other food 
supplies, water supplies, housing, nuisances, 
sanitary law, and vital statistics; but in each 
of these the English sanitarian will find 
useful points for comparison with our own 
methods. The last chapter deals with pub- 
licity ; and here is, perhaps, the most characteristic 
feature of public health work in the States. In 
relation to the Press, exhibitions, lectures, motion 
pictures, etc., useful hints arc given for bringing 
home the lessons of sanitation to the genera! 
public. 

OUR BOOKSHELF. 

North America during the Eighteenth ('cniury : 
A Geographical History. By T. Crockett and 
B. C. Wallis. Pp. vi + iib. (Cambridge: At 
the University Press, 1915.) Price 33*. net. 

The authors have collaborated in an interesting 
experiment, and have wisely chosen for their first 
essay (for we presume it is a prelude to others) 
a region in which the facts of history are easily 
correlated with those of geography. In one .sense 
it is only another account of the rise of the United 
States of America, but in a different sense it is 
a new story, for it tells the history of a century 
in the light of the place where it occurred. One 
can imagine oneself in America and watch the 
drama unfold. We are glad to sec that the 
authors invert the old term and .speak of a geo- 
graphical history, for not only should gebgraphy 
precede history in course of study, but the term 
historical geography ha.s fallen on evil days so far 
as school books are concerned. In most cases, 
except for a preliminary chapter and a map or 
two, it has no relation to geography. 

This book begins with the usual preliminary 
chapter, but the succeeding ones are not <lisap- 
pointing. The influence of routes and relief, and 
the question* of place relations, are kept to the fore 
throughout, and very useful arc the terse sum- 
maries at the end of each chapter. There arc 
many useful black and white maps. In the way 
of criticism we could wish that the first two maps 
were a little dearer, and that ihe authors had cur- 
tailed the length of some of their sentences. But 
we welcome the volume as a most illuminating 
book. R. N. R. B. 

First Aid in the Laboratory and Workshop. By 
A. A. Eldridge and Dr. H. V. A. Briscoe. Pp. 
32. (London : Edward Arnold, 1915.) Price 
IS, net. 

The authors of this little book, who have been’ 
in charge of first aid organisation in chemical and 
physical laboratories, have found that the ordin- 
ary text-books devote too much space to serious 
fractures and iOther' injuries^^ but give little in-, 
formation regarding ordinarj!^ accidents, such as 
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are apt to occur in laboratories and workshops, 
for instance, burns produced by chemicals, eye in- 
luncs, shocks produced, by electric currents, and 
poisoning. They have therefore written this pamph- 
let to meet this need. It is prefaced by a commen- 
datory foreword from Sir Alfred Keogh, and we 
heartily endorse his praise. The directions are 
terse, clear, and correct. 

® Determinative AJineralogy : With Tables for the 
* Determination of Minerals by Means of their 
j Chemical and Physical Characters, By Prof, 
i J. Volncy Lewis. Second edition. Pp. vii + 

! 1S5* (London : Chapman and LI^ll, Ltd., 

j 1915.) Price 6s, 6d. net. 

; The present edition differs from the first — rc- 
I viewed in our issue for January 15, 19^4 (wh xcii., 

[ p, — chiefly in the restatement with each 

: table of the classificatory characters and tests 
leading up to it. The supplementary tables at 
I the end hav'c been extended to include specific 
j gravity and chemical composition; and many ^ 
more delicate tests liavc been introduced in both 
I the text and the tables. 

I ‘ ■ ""T} 

I LETTERS TO THE EDITOR, 

j [The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
I can he undertake to return, or to correspond with 
j the writers of, rejected manuscripts intended for 

I this or any other part of Nature. No notice is 

I taken of anonymous communications,] 

The Principle of Similitude. 

j (1) In his article under the above heading (Nature, 

' March t 8, 1015, p. 6()) Lord Rayleigh deduces, by the 
method of dimensions, an equation for the rate of 
heat transfer between a solid body and a stretim of 
fluid in which it is immersed. Commenting on this 
equation, M. Riabouchinsky (Nature, July 29, p. 591) 
remarks that heat, temperature, length, and time are 
treated in the deduction as independent units; and 
liiat if we sujipose only three of these units to be 
■ “really independent” we obtain a different and less 
j deflnUe result. 

I In a further note (Nature, August 12, p. 644) Lord 
j Rayleigh acknowledges the interest of the question^ 
I suggested by M, Riabouchinsky, and indicates the 
direction in which the solution of the apparent diffi- 
I culty is to be sought. But since he does not pursue 
j the subject further and the r(?ad<'r may feel as if left 
j in mid-air, it seems worth while that the point raised 
j by M. Riabouchinsky should be somewhat further 
elucidated. 

(2) The question whether any real doubt ha.s been 
thrown on the validity of Lord Rayleigh’s equation 
hinges on the answer to the question whether tem- 
perature can be derived from energy, length, and time, 
i.e. from mass, length, and time. 

What do we mean when we say that a given kind of 
physical magnitude can be “derived” from certain 
other kinds which we call fundamental? We mean 
simply that experience has shown that if we use, or 
combine, certain particular magnitudes of the funda- 
mental kinds in a prescribed way, wc thereby deter- 
mine a magnitude of the derived kind, the size of this 
resulting derived magnitude being dependent only on 
the sizes of the particular fundamental magnitudes 
with which we started, when once the method of using 
them has been specified. For example, wo know thst 
if we construct a rectangle of altitude I on a base I 
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we thereby determine an area, and we express this 
shortly by saying : “ Area is derived from length.” 
This IS a|l we mean by the conventional term ” deriva- 
tion,” and in stating the dimensions of a derived 
quantity we do not make use of any hypotheses. 

Now there is no known process by which, having 
available only standards of mass, length, and time, 
we can fix and reproduce any temperature such as the 
ice point. To do that we require something more — 
for instance, that the mass snail be a mass of some 
particular substance having other properties than mere 
Inertia, some one of which may serve as a fourth 
stand^d. There is no uncertainty in answering the 
question referred to at the beginning of this section; 
whatever Maxwell's demons might do, 'we cannot 
derive temperature from any three purely mechanical 
magnitudes. There can therefore be no doubt of the 
validiw of Lord Rayleigh's deduction. 

(3) Though the question suggested by M. Riabouch- 
insky's note is thus answered immediately by an appeal 
to facts, it may not be amiss to add a few words for 
those who have fallen into the habit of setting propor- 
tionality constants equal to unity and then forgetting 
all about them. 

If we accept the molecular theory, the information it 
' affords on the subject now in hand is that the numerical 
value of any temperature, on Kelvin’s scale, is propor- 
tional to the mean molecular kinetic energy of an ideal 
gas which is at that temperature. We may describe 
this relation by writing 0 /do=T/To, in which T and 
To are the molecular kinetic energies at the tempera- 
tures 6 and respectively. Both members are pure 
ratios, and it is obvious that the equation does not 
furnish any dimensional relation between 0 and T; 
and yet this equation embodies all the knowledge 
which the molecular theory affords on the matter under 
discussion. To say that the molecuhir theory authorises 
us to “define” temperature as the mean kinetic 
energy of the molecules, would be quite on a par with 
saying that a peach may be defined as a shilling 
because the number of peaches we can buy is propor- 
tional to the number of shillings we spend upon them, 
and, in some states of the market, not only propor- 
tional but equal. On our ordinary scale, an interval 
of time is proportional to the angle through which the 
earth rotates during that interval; but no one thinks 
of saying that wc may define time as angle, or 
of assigning to time the dimensions of angle. Propor- 
tionality of numerical values does not imply qualitative 
Identity. 

tk As Lord Rayleigh remarks: — “It would indeed bo 
a paradox if the further knowledge of the nature of 
heat afforded by molecular theory put us in a worse 
position than before in dealing with a particular 
problem.” In reality, the worse position in which 
M. Riabouchinsky suggests that we place ourselves, 
would be due not to utilising further knowledge but 
to ignoring what we already have. 

(4T Cases' do occur, though the foregoing is not one 
nf them, in which it seems doubtful, at first sight, 
how many independent units we ought to use. Such 
a doubt may arise when we ask ourselves if we ought 
not to use the law of gravitation to eliminate one of 
our three mechanical units, or the constancy of the 
speed of light to derive time from length. The dis- 
cussion of this subject, which involves the question 
how we are to interpret “universal constants,” must 
be postponed to -a future occasion, , but the following 
hint may be given of the conclusion to which such a 
discussion wifi lead. 

Suf^pose that, we have n independent simultaneous 
equations, involving n>hk quantities, and that we re- 
duce them 'to a . single equation. Each equation repre- 
sents a ^ngle known fact, and when a given equation 
oas been v^sed once, there is nothing further to be 
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gained by using it again; for only a formal and not 
a real change in the result can be thus produced. If 
one of the quantities is known to be constant, It may 
be removed from the list of variables before starting 
the reduction. But as regards the final result, it is 
immaterial whethei/ the constancy of a particular quan- 
tity is recognised explicitly at the start or not until 
the end; the conclusion to be drawn regarding the 
quantities which do vary is the same in either case. 

If, for example, the phenomenon under considera* 
tion involves the operation of the law of gravitation, 
as in Lord Rayleigh’s problem of the vibration of 
liquid globe (Nature, March iS), one of the facts of 
the problem is expressed by the equation f=iymm*lf^. 
We may treat the gravitation constant y as one of the 
physical quantities involved in the problem, and use 
this equation to find its dimensions = 
or we may treat y as a pure number and use the 
equation to eliminate one fundamental unit by setting 
= ; but we cannot do both. The final 

result is in either case that given by Lord Rayleigh. 

E. Buckingham. 

Washington, November 23. 


I Qrime's Graves Flint Mines. 

i Prehistoric nrch<eologists will be grateful for the 

I excellent account given in Nature of November 18 of 
the report recently published by the Prehistoric Society 
of East Anglia on the excavations conducted in 1914 
at Grime’s Graves, Norfolk. It is evident that your 
reviewer regards the flint implements found at this 
site as referable to the Neolithic period, and while this 
view may possibly be correct, the present writer is of 
the opinion that a close and dispassionate study of the 
specimens recovered, and of the exhaustive report pre- 
pared by Mr. Reginald A. Smith, will not tend to 
foster any feeling of certainty on this point. 

The question of the age of the flint implements 
found at Grime’s Graves is of great importance, and 
can only be fully and adequately dealt with by experts 
in prehistoric archaeology. The contributor of the article 
in Nature fs evidently a geologist, and 1 venture to 
enter a protest against his taking an authoritative part 
in the discussion on a technical subject altogether 
outside the realm of geology. Unfortunately, it docs 
not seem to be generally recognised that the study of 
flint implements is of a highly complex and difticult 
nature, requiring as much, if not more, detailed know- 
ledge than is required in many other sciences. The 
geologist would object, and rightly so, to a prehistorian 
giving an authoritative opinion upon a question of 
geology; the archasologist sipiply asks for a like 
immunity from inexpert criticism of his particular sub- 
ject. Your reviewer has every right to give an opinion 
on the geological problems presented by the excava- 
tions at Grime’s Graves, and there can be little doubt 
but that his opinions must carry weight. But 
the flint implements present a problem that can only 
be discussed with any profit by experts jn prehistoric 
archax)logy. ^ J. Reid Moir. 

12 St. Edmund’s Road, Ipswich. 


i I inferred from the report of the “experts in pre- 
! historic archaeology,” that if the various flint .imple- 
ments met with at Grime’s Graves had been found 
separately in different localities, they would have been 
referred “ authoritatively ” to several successive periods 
f of human culture. To aid them in dealing^ with this 
I strange admixture of supposedly distinct industries, 
j I merely pointed out that the geological evidence, so* 
• far as discovered, is perfectly harmonious and con- 
clusive, showing that the deposits cannot be older than 
the Neolithic period. A. S. W. 
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DISCO VER YOFA SKELETON OF ELEPH AS 
ANTigUUS AT VFNOR, NEAR CHATHAM. 

T hree or four years agfo a party of Royal 
Eng’inccrs was digfgingf a trench on the 
banks of the Medway at Upnor, opposite Chatham 



tion, and in many cases were so near the surface 
that they were perforated by the roots of the 
veg'etation growing above them and by worm- 
burrows. The method of extraction is shown in 
Fig. 2. The upper surface and edges were first 
exposed and then completely 
covered with a series of strips of 
coarse canvas dipped in plaster of 
Paris; next the specimens were 
undercut and turned over, when 
the encasing process was com- 
pleted. This work was skilfully 
carried out by Mr. L. E. Parsons, 
jun., and thus a large part of the 
skeleton was safely removed. 

The chief portions collected are 
a tusk about 8 ft. long, por- 
tions of the skull and mandible 
(very imperfect) with one lower 
and two upper molars in very 
good condition, numerous verte- 
brae, and suflicient limb bones of f' 
one side or the other to render it 


i 



Fn.. r.-.'Section at Upnor showinj; chalk below with Thaaet sands above : the alluvium in which tho 
hones occur was depooiied ngainst these. The actual spot where the skeleton was found is at the 
far end of the section. 


Dockyard. In the course of their work they came 
across a number of large bones, some of which 
were destroyed together with a tusk of great 
size ; at this point they suspended 
operations. Some time later Mr. 

S, Turner, of Luton, was col- 
lecting flint implements in the 
neighbourhood and picked up 
some pieces of bone, which he sent 
to the Natural History Museum 
for identification. One of these 
pieces was recognised as being 
a carpal bone of a large elephant, 
and in the autumn of 1913 it was 
decided to examine the .spot in 
the hope that further remains 
would be fdund. From this ex- 
amination it became clear that a 
considerable portion, at least, ot 
the skeleton of a very large ele- 
'phant still remained buried in the 
clay, and a few bones, including 
an enormous axis vertebra, were 
collected. The weather then be- 
coming very wet, operations 
were di.scontinued and, for 
various reasons, not resumed till 
the pa.st summer. Then, after 
arrangements had been made with the military 
authorities, the work of excavation was renewed, 
and was carried .on until there was no hope of 
further discoveries. 

The bones were in an extremely fragile condi- 
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possible to restore the fore- and 
iiind-legs almost completely. The 
teeth indicate that tfie animal is 
Klcphas antiquus, and the dis- 
covery is of especial importance 
because this is the first instance, 
in this country, at least, in which 
teeth and a great part of the 
skeleton have been found in association. Hitherto 
there has always been uncertainty as to whether 
bones found were certainly tho.se of E. antiquus 


or not; now it will be possible to give a nearly 
complete account of the ostcological characters 
of that species. 

The limb bones indicate that, the animal was 
of enormous size, comparison with bones of an 



Fir.. ».-Show ing an os iiinomina*uni and a femur in process of extraction. 
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African elephant of known height showing that 
it probably stood 15 ft. at the highest part of 
the back. Thus the humerus is 4 ft. 4 in. in 
length, while the humerus of an African elephant 
said to have been 1 1 ft. 4 in. high is a foot less. 
The beds in which the bones were found consist 
of a series of sandy clays and tough clay with 
numerous flints, much race and ironstone. These 
were deposited against the side of a slope composed 
of chalk below and Thanet sands above (Fig. i). 
Their exact age is doubtful, but probably they 
are nearly contemporary with the bone-bearing 
beds of Grays or perhaps earlier. The molar 
teeth seem to have belonged to an early form of 
Elephas antiquus, and closely similar to some dis- 
covered at Mosbach. 

During the excavation 'the military authori- 
ties gave every possible assistance, and with- 
out their help the work would have been much 
more difficult, if not impossible. The speci- 
^ men has been presented to the British 
Museum by the War Department. The bones 
are now being freed from their wrappings 
and hardened, but it will be some time before 
they will be ready for exhibition. 

CiiAS. W. Andkkws. 

BACTERISED PEAT AS A FERTILISERA 

horticultural world has been interested 
for some years in Prof. Bottomley’s 
attempt to prepare a new fertiliser from peat. 

The reasons for that interest are manifest : 
farmyard manure is constantly increasing in 
price and decreasing in amount; and arti- 
ficial fertilisers, excellent auxiliaries though 
they be, cannot impart to the soil those 
physical properties without which plants do 
not thrive. 

The market grower, accustomed to raise 
heavy crops on land treated with enormous 
dressings of manure — 100 tons or more to 
the acre — is only too anxious to discover 
^ther and less costly means of enriching his 
soil ; and even the general public — if we may 
judge from the attention which is being 
bestowed in the daily Press on Prof. Bottom- 
ley’s discoveries — is alive to the importance 
of increasing the fertility of the land. Hence 
the spirit, of the soil manifests itself oppor- 
tunely in conjunction with the spirit of the 
times. It purports to reveal the mystery of the 
mode of action of bacterised peat — the fertiliser 
which Prof. Qottomley prepares from peat-moss 
litter and from certain kinds of raw peat. 

Mr, Knox, the author of this volume, has done 
his work well. He tells his story graphically yet 
simply, although in chapter ix., entitled “Ele- 
mentary Conceptions of Chemistry, etc.,” he 
showers a rain of atomic bombs on the reader 
with such effect that that much-enduring person 
will doubtless seek cover in th^ next chapter. 

Briefly*, this is the story that Mr. Knox has to 

» "The Spirit of the Soil.” By G. D. Knoe. Pp. x«i-f»4a* (*->« : 

<-onHUbleandCo.,Ltd., rqrs.) Price m 6^. net. 


tell. Certain aerobic bacteria possess the power 
of liberating from peat large quantities of soluble 
humates. These soluble humates are in them- 
selves of servicy. to plants as sources of food. 
They serve, moreover, as a culture-medium in 
which nitri^en-fixing bacteria — azobacter chroo- 
coccum, etc. — multiply rapidly. Hence by adding 
cultures of nitrogen-fixers to sterilised humated 
peat, the amount of nitrogen in the latter is 
increased. 

It was to this large nitrogen content that Prof. 
Bottomley originally attributed the fertilising 
powers of bacterised peat. Tests carried out at 
Kew on many different kinds of greenhouse 
plants- -lilies (see Fig. i), cyclamen, coleus (see 
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, I.— The left of the two lilies shown in the illustration was grown in humogen 
and ordinary soil, while that on the righi was grown in a complete food coni' 
post. The aveiagc number of blooms on the batch (48 size |M)ts) was six as 
again-st four, and it should be noted that this is the common effect of humogen 
treatiiient on bulbs. ('I'he Xoyal Gardens, Kew). From '* The Spirit of the 
Sod.” 

Fig. ->), primulas, etc. — indicate in most striking 
manner that the addition of bacterised peat to a 
potting compost brings about a great increase of 
growth and vigour. The amount of bacterised 
peat (or humc^en, as it is sometimes and some- 
what inconsequently called) which produces these 
results is about lo per cent, of the total compost. 

Anyone who takes the trouble to reckon what 
10 per cent, means in tons per acre will recognise 
that, unless far smaller dressings of bacterised 
peat may be used, this fertiliser cannot be applied 
with success to field crops ; and indeed, in certain 
field experiments which we have witnessed the 
addition of dressings of bacterised peat at the rate 
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of two tons to the acre produced no beneficial 
results. 

Pot plants treated with bacteriscd peat show, 
as compared with controls, not only increased 
growth but sturdier habit and greater root- 
development. This fact led to the suggestion that 
the phenomena cannot be attributed solely to the 
nitrogen-content of the fertiliser. It is, for ex- 
ample, a well-known fact that the addition of 
phosphorus-containing fertilisers brings about the 
development of a more vigorous root-system than 
is produced in soil poor in available phosphates. 

Following up the suggestion that the virtues 
of bacterised peat are to be sought elsewhere 
than in the nitrogen contained in the fertiliser, 
Prof. Bottomley was led to the very interesting 
conclusion that the growth of plants is conditioned 
not only by the well-known substance-producing 
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critical spirit that we con/ess that the evidence 
does not appear to us strong enough to bear its 
burden. Biologists need no reminder of the pit- 
falls that beset their attempts to establish hypo- 
theses by the method of comparison. Although 
often the only method at our service, it is a very 
clumsy one ; and in a subject of such importance as 
the existence of a new type of food substances, the 
evidence must be overwhelmingly strong before 
the hypothesis which it supports may be accepted. 

We do not think that Prof. Bottomley ’s evidence 
is strong enough to support this test. Never- 
theless, it should not be dismissed lightly; rather 
is it a case like so many in biological science, in 
which a just judge would order a fresh trial. We 
understand that such a trial is to be conducted at 
j Rothamsted, and wc hope, for the sake of horti- 
' culture nnd agriculture, that it may lead on one 



Flu. 2 .— 1 .VO specimens of coleus gro.vn it thr Koyal Ganlcns. Kew. The riKht-hand plant received huniogcn, while the left hud ‘ 
^ i!ic usual potting coinpo-u From “ The .Spirit uf ihe Soil." 


food materials, but also by hitherto unknown 
growth stimulators. 'I'he.sc substances, which he 
claims to have isolated from peat, Prof. Botloinley 
has called auximoncs. He believes that they play 
a part in plant-nutrition .somewhat similar to that 
played by accessory food bodies in the nutrition 
of animals. 

Like Prospero, who at first called up the wrong 
kind of spirit, but succeeded on a .second attempt, 
Prof. Bottomley *s wand first evoked nitrogen, but 
now waives that heavy apparition in favour of a 
more delicate, Ariel-likc auximone. Auximoncs 
arc “ it,” in the vulgar parlance of the day,’ or in 
the more elegant language of Mr. Knox they are 
the spirit of the soil. 

Prof. Bottomley bring.s forward evidence in 
favour of the existence of auximones and of 
the important part they play in activating the 
growth of plants. It is, however, in no hyper- 
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hand to the demonslralion of the fe.rtilising value 
of bacteri.scd peat, and on the other to the just 
judgment of the case for auximoncs. 

Frederick Kebble. 


. DYSENTERY AND WAR. 

I 

T""\YSENTERY is a term embracing several 
I ^ ^ varieties of intestinal flux. Anatomically 
, there is inflammation, and frequently ulceration 
I of the large bowel. Owing to improved sanitary 
conditions ' the diseases described under dysen- 
tery have become infrequent in this country, 
though outbreaks occasionally occur, particu- 
larly in overcrowded institutions. In the past, 
however, widespread epidemics have prevailed, 
^ notably one which raged between 1847 and 1856 ; 
and in the tropics dysentery still deserves it*^ 
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r.eputation as being one of the most destructive 
of diseases. 1 

Dysentery, moreover, is one of the great dis- 
eases attacking camps, and has been more 
destructive to armies than powder and shot 
(Osier). In the Federal service during the Civil I 
War, according to Woodward, there were 259,071 j 
cases of acute and 28,451 cases of chronic dysen- j 
tery, and the disease prevailed widely in the j 
South African campaign, in the Frarco-German 
War of 1870, in the Crimean War, and even 
before the Battle of Agincourt in 1415. In the ! 
present campaign, too, dysentery has prevailed ! 
both in the Western and Eastern seats of war — ; 
in Gallipoli, for example, in the course of a few j 
months some 78,000 men were invalided on 
account of sickness, a large proportion of whom 
suffered from this disease. 

The two princl|>al types of dysentery arc the ; 
amoebic and the bacillary, due respectively to an 
amcebiform protozoon and to a group of closely- ; 
allied bacteria, the dysentery bacilli. Amoebic i 
dysentery or “ amoebiasis ** is essentially a disease ; 
of the subtropical and tropical regions of the . 
globe, and is widespread over the continents of | 
Africa, Asia, and America, and is particularly 
common in Egypt and India. The causative. } 
parasite, the Entamoeba histolytica, is met with 
as an organism resembling an ordinary amoeba 
in the mucus passed in the acute stage of the 
disease, and in the liver abscesses which fre- 
quently complicate the disease. In this stage it is 
actively motile, and has a diameter of i/iooo- 
1/600 in. It has also an encysted resting stage, 
found in tlie intervals between attacks and in 
latent cases. 

Bacillary dysentery, on the other hand, is of 
.world-wide distribution, and is 'apt to occur in 
epidemics, thus differing from amoebic dysentery. 
Ogata first isolated and described a dysentery 
bacillus in Japan ; this was followed by researches 
by Shiga in the same country in i8g8, and by 
Kruse in Germany. They proved that the bacillus 
is a specific one, and it was shown later that it 
was the same bacillus which is now known as 
the Bacillus dysenteriae of Shiga and Kruse. 
Later other varieties were isolated by Flexner and 
by Strong in the Philippines, and by Hiss and 
Russell (the Y-bacillus). 

In England at the present time outbreaks of 
dysentery chiefly affect asylum populations, and 
these are almost always caused by the Bacillus 
dysenteriae of the Flexner type. In one asylum 
outbreak in England and in an epidemic in Scot- 
land Shiga’s bacillus has been isolated. i 

Almost all the cases of dysentery returning * 
from Gallipoli are of the bacillary variety, and 
the- 'experience of Ledingham, Penfold, and 
Woodcock' appears to show that the infection 
is chiefly with the Shiga bacillus, while in a 
smaller number the Flexner bacillus is present. 
From the eastern Mediterranean a few cases of 
infection with the Entamoeha histolytica have 
been reported. Among the French in the 

* Ste Br/i, Sffif, Jovrn , Nov^mb«r 13, 1915, p. 704. 
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Argonne ihc large majority of the numerous cases 
occurring there are due to the V-bacillus of Hiss 
and Russell. In the Germany army on the west 
front cases due to the Flexner bacillus are re- 
ported, while ampng the Austrians infection with 
the Shiga bacillus is met with. 

In the treatment of amoebic dysentery emetine, 
an alkaloid of ipecacuanha, is practically a 
specific, and for the bacillary form anti-dysentery 
serum is very successful. 

Outbreaks of dysentery in armies raise many 
important problems for the sanitarian. The dis- 
ease is partly water-borne, though, of course, 
there is considerable opportunity for direct con- 
tamination of food and person in camp and 
trench life. The intestinal evacuations of cases 
contain vast numbers of dysentery bacilli and, 
unless disinfected, infect the locality, particularly 
the trenches and their neighbourhood, where the 
men arc attacked before removal to hospital, while 
infection may be spread far and wide owing to the 
fact, that the bacillus does not necessarily dis- 
appear from the patient with the onset of convales- 
cence, but may remain in the body for a long time 
after cessation of symptoms, so that the 
“carrier” state becomes established. It would 
probably be desirable to regard a case as possibly 
infective for a period of three months aher the 
termination of Ihc attack, but the exigencies of 
war may prevent such a courtse. Bacteriological 
examination ought also to be carried out so far 
as possible to determine when an individual has 
ceased to be a “carrier.” 

At present a high standard of general and 
personal hygiene is the best preventive of thfc 
disease. Attempts have been made to introduce 
preventive inoculation against bacillary dysentery, 
but with what success is not yet known. 

R. T. Hewlett. 


OILS .L\ 7 ) FATS AS WAR SUPPLIES. 

'"PHE discussion in the House of Commons last 
A week, on the export of oils to neutral coun- 
tries bordering on Germany dealt with a matter 
on which scientific knowledge might have been 
brought lo Ix'ar with great national lidvantage. 

There is no doubt that fats are the one material 
that a country situated in northern Europe must 
procure from without; indeed, the price of oils 
current in Germany affords complete testimony 
of the accuracy of this statement. Fats are of 
value for two purposes : first, as an altogether 
indispensable article of food, and, secondly, as a 
source of glycerine, which is converted into nitro- 
glycerine and becomes an ingredient of all pro- 
pellent explosives. Apart from tallow, and per- 
haps some small amount of linseed, Germany pro- 
duces no other fat, and her stocks could have 
lasted but a limited time only. The deficiency 
has been made up by imports from tropical lands 
through neutral countries, which, so long as we 
have control of the seas, can only be obtained by 
favour of Great Britain. 

One by one restrictions have been placed on 
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the export from British ports of the more obvious 
fatty materials used as food, but the fact that 
oils contain glycerine seems to have been largely 
overlooked, though the belated announcement 
made last July by Sir F. E. Smith, then Solicitor- 
General, that “ it had recently ( ! ) been discovered 
that glycerine could be made from lard ” must 
not be forgotten. Some oils or oil-yielding 
materials arc still being allowed to go to neutral 
countries ; for example, linseed or linseed oil, and 
palm kernels, have been exported to Holland; 
whale oil is being largely shipped to Norway. 
Linseed oil, which was formerly only of use as a 
drying oil, can now be saturated with hydrogen 
and converted into a hard, white fat suitable for 
use in margarine. The same applies to whale oil ; 
and there is a very large factory in Norway 
engaged in this work. 

It was claimed in the debate that it is necessary 
to send these oils to Holland in order that cheap 
margarine may be returned to Britain. If this 
be so, the question arises whether all that is 
possible has been done to protect and foster our 
own margarine industry, and if the English out- 
put of margarine is at its maximum. The answer 
is probably in the negative -the English maker 
is short of labour and he is being undersold by 
his foreign rivals, who are making huge profits 
in the German marl^ts. 

PROF. C. R. ZEILLER. 

C HARLES RENE ZEILLER, whose death 
after a long illness was announced from 
Paris a few days ago, was a member of the Insti- 
tute, chief engineer of mines, and professor of 
palaeobotany in the National School of Mines. 
Despite the heavy claims of official duties, Zeiller 
devoted himself to palaeobotanical investigation 
for nearly forty years. His earlier papers dealt 
^ with the Carboniferous and Permian plants of 
France, and the most important of these is the 
volume, published in 1878, on the plants of the 
French Coal Measures. The beautifully illus- 
trated and scholarly monographs of Paheozoic 
floras, including those «f Valenciennes, Commen- 
try (in collabbration with the late M. Renault), 
Autun, Brive, Creusot, and Blanzy, are models of 
scientific exposition and thorough workmanship. 
The two volumes on the Rhaciic flora of Tonkin, 
published in 1903, are the most important of his 
contributions to the botany of the earlier phase 
of the Mesozoic era. He also wrote several 
papers on later Mesozoic plants from different 
parts of the world, and added considerably to our 
knowledge of the Permo-Carboniferous floras of 
South Africa, Brazil, and India, both by his 
description of new types and his masterly treat- 
ment of the wider problems presented by "the so- 
called Glossopteris flora of the southern hemi- 
sphere. 

Though mainly concerned with impressions of 
Palseozoic and Mesozoic plants, Zciller’s re- 
searches into tM structure of the Palaeozoic fern 
Psaronius and, more recently, his work on the 
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anatomy of Lepidostrobus bear witness to his 
skill as a morphologist. FoV many years he con- 
tributed to the Revue Gindrale de Botanique a 
criiical and comprehensive survey of recent 
palaeobotanical literature; the enormous amount 
of work represented by these articles illustrates 
his untiring energy and his unselfish devotion to 
the subject which "he loved. In 1^5 Zeiller was 
elected a foreign member of the Linnean Society, 
and in 1909 he received the same recognition 
from the Geological Society of London. In the 
latter year he visited England for the first time 
to attend the Darwin celebration at Cambridge, 
and was one of the distinguished band of foreigners 
upon whom the University conferred honorary 
degrees. 

Zeiller had a remarkably wide and accurate 
knowledge of his subject. He was much more 
than a learned systematist; while scrupulously 
accurate in his exceptionally lucid descriptions, he 
always took a broad view. He had the power of 
synthesis as well as that of analysis. He never 
wrote too much, and all that he did bore testi- 
mony to his courtesy, singleness of pursose, and 
modesty. Zeiller was a man of simple dignity 
and great }Xirsoiial charm ; his death is a severe 
blow to a department of knowledge which claims 
a comparatively small number of students. He 
leavers a rich legacy of scientific achievement to a 
younger generation, and to his friends the stimu- 
lating memory of a noble character. 

A. C. Seward. 


PROF. F. R. BARRELL. 

OY the sudden death, on December 2, of Prof. 
^ h. R. Harrell, at fifty-five years of age, the 
University of Bristol has lost one of the senior 
members of its staff. After graduating at Cam- 
bridge (Math. Trip., 1882, 14th wrangler; Nat. 
Sci. Trip., 1883) London University (B. Sc., 

1884), he was for two years lecturer in Ham- 
mond Electrical College and for five years in- 
structor in natural science in the Britannia. In 
1890 he was appointed lecturer in mathematics 
in University College, Bristol, and was given the 
status of profe.ssor in 1893. When the University 
College was merged in the University of Bristol 
he was elected Dean of the Faculty of Science,, 
and was one of the representatives of Senate on 
Council. At the time of his death he was Dean 
of the Arts Board, and again a member of 
Council. 

Sound, especially in fundamental conceptions, 
rather than brilliant as a mathematician, his 
main interests lay in the application of mathe- 
matics to practical problems in physics and in 
methods of teaching, with constant insistence on 
the importance of a securer basis clearly and 
I adequately grasped. His work bore fruit in its 
j influence on those whom he trained. In his 
' days he wrote on electrical problems 

! ®*'d Magnetism,” 1804), and later 

I on Elementary Geometry” (1904). He was a 
I pioneer in the localisation of a needle or bullet by 
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taking two photographs by X-rays on the same 
plate. Its positioh, including * its depth, was 
worked out from the photogr ^ an elegant 
geometrical construction. He relil^ the method 
to sufficient simplicity for its gl^ral use by 
surgeons, and it has jproved of grea^Vriue when 
the bullet is deeply and awkwardly placed^' He 
used this method at Netley, where he served as 
expert adviser during his last long vacation. 
His offer to resume his work there during the 
coming Christmas vacation was accepted in a 
letter which reached his house shortly after his 
death. 

His sincerity and loyalty, his cver-ready 
sympathy, and his faithful discharge of the many 
duties he gladly undertook, endeared him to his 
colleagues and to many generations of students, 
who were quick to recognise and to appreciate his 
worth. A man of strong convictions, and one 
who had the courage fearlessly to uphold them, he 
won the admiration even of those who differed 
from him. Within the University, and far 
beyond its precincts, he was rich in the friendship 
which attaches to characters such as his. He 
leaves a widow, who has shared with him the 
affection and esteem in which he was held, and 
two sons, who now hold commissions in the Army. 


NOTES. 

By the death of Mr. Henry Eelc's Dresser, from 
heart failure, at Cannes, on November 28, at the age 
of seventy-seven, ornithology has lost one of its most 
distinguished students. Attracted to the study of birds • 
from his early boyhood, Mr. Dresser devoted the 
leisure hours which he could spare from the arduous 
duties of a city life to the elucidation of the avifauna 
of the Palsearctic region, and gave up his well-earned 
holidays to extensive travel in Europe, Asia, and 
America in prosecution of his favourite study. He 
made his first contribution to scientific literature in 
the pages of the Ihis in 1865, and for a period of 
almost fifty years he continued to write on ornitho- 
logical subjects in that journal and in the Proceedings 
of the Zoological Society. His most noteworthy con- 
tributions to ornithology are, however, his “History 
of the Birds of Europe," in eight quarto volumes, 
1871--81, followed by a supplementary volume in 
"A Monograph of the Meropidae," 1884-86; 
“A Monograph of the Coraciidae," 1893; “A Manual 
of Palaearctic Birds," 1902-3 ; and “ The Eggs of the 
Birds of Europe," in two volumes, 1910. For the 
purposes of these monographs he gradually acquired 
a magnificent collection of the skins and eggs of 
Paleearctic birds, now in the Manchester Museum, each 
specimen in which is fully authenticated and adequately 
labelled. The care with which he attended to these 
matters has rendered his collection one of the most 
valuable in the country. His work is marked by 
thoroughness, rigid accuracy of description, and care- 
ful attention to detail, while the coloured plates, made 
mainly, from drawings executed by Joseph Wolf and 
J* C. Keulemans, illustrating his monographs are 
among the most beautiful and accurate in ornith<i- 
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logical literature. Ornithology is indeed the poorar 
by his death. 

We regret to announce that Dr. Robert Caird, of 
Messrs. Caird and Co., shipbuilders, Greenock, died 
suddenly of heart /failure on December i, in his sixty- 
fourth year. We are indebted to Prof. A. Gray for the 
following appreciation of his activities in scientific 
fields : — Dr. Caird was well known as an engineer 
and naval architect, and for many years had been 
recognised as one of the leading authorities on marine 
engineering and the construction of ships. After some 
time spent in America, at the works of the Pullman 
Car Company, he joined in 1888 the firm founded by 
his father (who in his day was a leading Clyde ship- 
builder), and, with his brothers, Patrick and Arthur 
Caird, built nearly all the present vessels of the Penin- 
sular and Orion tfil Company’s fleet, and many other 
great liners. From 1899 to 1901 Dr. Caird was presi- 
dent of the Institution of Engineers and Shipbuilders 
in Scotland, and he was also a fellow of the Royal 
Society of Edinburgh. In 1900 the University of 
Glasgow conferred on him the honorary degree of 
doctor of laws for his services to applied science. But 
it is perhaps not so widely known that Dr. Caird was 
keenly interested in pure science, especially applied 
dynamics, and did much in many ways to promote its 
progress. About thirteen years ago he entered con 
atnore into the movement for the better equipment of 
the University of Glasgow; his^firm gave a largo sub- 
scription to the fund, and Dr. Caird himself took a 
very special interest in the foundation and equipment 
of the splendid new Natural Philosophy Institute, 
which was one of the results of the movement. To 
every detail of that building he gave the most careful 
attention, and the Natural Philosophy Department owes 
much to his practical interest and generosity. He had 
previously been an active member of the committee 
of Clyde engineers, to whom the University is in- 
debted for the erection and equipment of the James 
Watt Engineering Laboratories. 

Mr. C. J. Wollaston, who died recently at ninety-* 
five years of age, was not personally well known among 
the younger generation of present-day telegraph en- 
gineers, for he retired from active work fifteen years 
ago with a well-merited recognition of his services in 
the introduction of submarine telegraphy. His name, 
however, will go down to posterity as that of a mem- 
ber of the small company to which was transferred 
the concession granted by Louis Napoleon for laying 
a telegraph line under the English Channel. He was 
one of the engineers in charge of the operations on 
the Goliath, which started on August 28, 1850, from 
Dover to lay the line thence to Cape Grisnez, and 
reached its destination in the evening, from which 
point messages were exchanged between England and 
Franco “under the strait and through it for the first 
time." The line consisted of a single gutta-percha 
covered wire i/io in, diameter coiled on a drum 
mounted amidships on the vessel, and ureighing five 
tons. It was paid over a roller at the stern, and sunk 
to the bottom of the sea by means of leaden clamps. 
Within three days from being laid the line was 
destroyed, but the possibility of submarine telegraphy 
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was established, and a more ambitious and successful Chemistry, and took out various patents during his 


attempt was made in the following year. The cable 
here consisted of gutta-percha covered wires protected 
by coated hemp yarn, and an outside covering of 
galvanised iron wire. The weight of this cable was 
about 200 tons, and the electrical testing was carried 
out by Mr. Wollaston. This work took place on 
October 31, 1851, and on November 13 of the following 
year the cable was opened for public use between Eng- 
land and France. 

We regret to announce the death, on December 3, 
at forty-seven years of age, of Dr. A. Vaughan, 
lecturer on geology in the University of Oxford. 

The death is announced at Ranchi, India, of Colonel 
F. J. Drury, of the Indian Medical Service, Bengal. 
He was Inspector-General of the Civil Hospitals of 
Bihar and Orissa, and formerly professor of pathology 
at the Medical College, Calcutta. 

The death has occurred, in his sixty-eighth year, of 
Dr. M. A. Veeder, of Lyons, N.Y., who wrote largely 
on water supply and other questions relating to public 
health. He also made a study of the relation of pack 
ice in the great lakes of North America to the Glacial 
period, and carried out an extensive investigation of 
electromagnetic phenomena of solar origin, especially 
with reference to the causation of the aurora. 

Dr. George Sternberg died on November 3, in 
his seventy-eighth year. He graduated at the College 
of Physicians and Surgeons, Columbia University, in 
i860, entered the United States Army as assistant- 
surgeon in 1861, and retired with the rank of Briga- 
dier-General in 1902. He served throughout the Civil 
War, and was in charge of the American Medical 
Service in the war with Spain in i8<j8. Dr. Sternberg 
had a special knowledge of cholera and yellow fever, 
and the Yellow Fever Commission of 1900 was 
appointed on his initiative, and practically solved the 
mode of transference by the mosquito. He founded 
^the U.S. Army Medical School at Washington, and 
was the author of two large manuals of bacteriology, 
a treatise on malaria, a book on photomicrography, 
and a work on immunity, serum therapy, and protec- 
tive inoculation, as well as many Government reports. 

• 

Mr. George* Smith, who died on November 19, at 
the ago of sixty-four, was one of the oldest and most 
experienced chemists and works managers in the 
employ of Nobel's Explosives Company, Limited, Glas- 
gow. Born at Woolwich, he went through the School 
of Mines, and after some experience at the Woolwich 
Arsenal Laboratory, and at the Stowmarket Works 
of the New Explosives Company, he entered the ser- 
vices of Nobel’s Explosives Company in 1879, the 
works manager of their Wedquartcr Factory in Stir- 
lingshire, where detonators and sulphuric acid were 
produced. During his capable management the fac- 
tory grew in size and importance, other manufactures 
were added, and when Westquarter was no longer 
able to satisfy the demands placed on it a new factory 
was built at Linlithgow for powder fuse. Mr. Smith 
retired from activq work in 1913, and lived afterwards 
at Hastings and St. I^onards. He was , a, [fellow of 
the Royal Society of Edinburgh and of thef^n^titute of 
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active life. His numerous friends will long remember 
him and mourn his loss. 

The following are among the lecture arrangements 
at the Royal Institution before Easter ; — Prof. H. H. 
Turner, a course of six illustrated lectures, adapted to a 
juvenile auditory, on ’’Wireless Messages from the 
Stars”; Prof. C. S. Sherrington, six lectures on thd 
physiology of anger and fear, and nerve tone and 
posture; Dr. E. J. Russell, two lectures on the plant 
and the soil; Prof. A. Keith, two lectures on sea 
power as a factor in the evolution of modern races; 
Prof. F. Kecblc, three lectures on modern horticulture ; 
Prof. W. A. Bone, three lectures on utilisation of 
energy from coal; Sir F. Watson Dyson, Astronomer 
Royal, on measurement of the brightness of stars; 
Prof. L. W. King, two lectures on recent excavations 
in Mesopotamia ; Prof. 11 . E. Armstrong, two lectures 
on organic chemistry in war; Sir J. J. Thomson, six 
lectures on radiation from atoms and electrons. The 
Friday evening meetings will commence on January 
21, when Sir Janies Dewar will deliver a dis- 
course on problems in capillarity. Succeeding dis- 
courses will be given by Prof. L. Hill, Prof* W. Bate- 
son, Prof. E. G. Coker, Prof. S. P. Thompson, Sir 
Napier Shaw, Dr. A. Strahan, Prof. W. M. Bayliss, 
j Prof. A. Fowler, and Sir J. J. Thomson. 

The theory that the possession of territory, and the 
struggle which this involves, was a factor in sexual 
selection was first definitely formulated by Mr. H. 
Eliot Howard, in his lem-irkablo book on ’’The British 
Warblers.” The soundness of this view is now 
attested by Mr. J. M. Dewar in his studies on the 
oystcr-catcher in relation to its natural environment. 
In the Zoologist for November ho goes still further, 
and holds that the “law should be extended to apply 
to the birds in winter, as they then have territories, 
though no opportunity has come under notice of a 
tcrriliiry needing to be defended against intruders.” 
Howard’s view that the possession of territories is a 
biological advantage, both to the individual and to the 
species, by securing an adequate, and no more than 
an adequate, supply of food, is borne out by the 
general evidence derived from the areas under observa- 
tion in regard to the oyster-catcher. 

In an article entitled ” Reactions to the Cessation of 
Stimuli” (Psychological Review, vol. xxii.,No. 6), Mr. 
II. Woodrow describes some experiments which show 
that the reaction to the cessation of a sound or light 
stimulus is in all cases the same as ,the reaction time 
to the beginning of that stimulus, and thi||t;,...the 
lengthening in reaction time due to a decreiuie in 
intensity of stimulus is equal in amount, and follows 
the same law, in the case of both beginning and cessa- 
tion reactions. The author, in attempting to find an 
adequate hypothesis which shall subsume these facts, 
criticises both the latent period view and synaptic 
resistance, * and develops his theory of the central 
nervous system as the seat of a complex, system of 
inter-related activities and potential energies, whichpis 
disturbed throughout by any change in any part of 
the system. The physiological disturbance in this case 
is in part the process of becoming aware of a stimulus 
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or of attending to it. A small change in excitation 
disturbs the pre-existing cortical system so as to bring 
about the reaction time more slowly than does a large 
one, not because of the resistance to its conduction, 
but because of the inertia of the pre-existing central 
system. Physiologists and psychologists will find the 
article interesting and controversial. 

In the Philippine Journal of Science, vol. x., No. 5, | 
for September, 1915, Mr, E. D. Merrill continues his 
descriptions of new or noteworthy plants from the I 
Philippines. This instalment, which is No. xii. of the 
series, includes seven genera credited for the first time 
to the Archipelago, viz., Avena, Polytoca, Angelesia, 
Glyptopetalum, Ochrocarpus, Asystasia, and Poly- 
trema. Sixty-two new species are described belonging 
to various families, and in all eighty species are added 
to the Philippine flora. The Avena is, no doubt, an 
introduced plant. 

The cultivation of sisal hemp and its preparation 
H forms the subject of an article in the Bulletin of the 
Imperial Institute, vol. xiii., No. 3. From Mexico, the 
home of the plapt, it has been widely distributed, and 
is now being successfully grown in British East Africa 
and in the Bahamas has long been introduced. The 
article deals especially with the history of the introduc- 
tion of the plant into various countries and the pre- 
paration of the fibre for market, where its chief use 
is in the making of twine. It is pointed out that for 
a successful enterprise large areas must be planted, 
especially if a factory is to be erected. Details with 
figures are given of British machinery for the prepara- 
tion of the fibre. 

The annual report of the Departmr'iit of Agriculture, 
l^ganda, for the year ending March 31, 1915, is a record 
of useful and steady progress. An interesting account 
of coffee cultivation is given, from which it is seen 
that the coffee-leaf disease (Hemilcia vastatrix) is on 
the wane, and does not appear to be seriously affecting 
the coffee plantations in the country. A chart is given 
showing the fluctuations in the amount of the disease 
compared with rainfall and humidity on the Govern- 
•^"•lont plantation, Kampala, but the outstanding feature 
•)f the chart is that the disease reaches its maximum 
during the months July to September. Other fungus 
parasites are dealt with in the report of the Botanist, 
but there does not appear to be any serious disease 
affecting the economic products in Uganda. 

The ninety-third Report of the Commissioners of 
Woods, Forests, and Land Revenues, dated June 29, 
is mainly concerned with the financial state for the 
year of the Crown properties under their charge. 
Ihese are multifarious in kind, including, in addition 
fo land let for buildings, foreshores, mineral rights, 
346*935 acres, of which 69,103 acres are under 
the growth of timber. The main centre of active 
forestry operations is the Dean Forest and High- 
nieadow Woods in Gloucestershire, which are about 
to be used as a forestry demonstration area. The old 
^00^ for the training of woodmen at Parkend has 
t^n extended to include more men under instruction v 
ana a new School for Forest Students is now being 
erected near Speech House. The wood distillation 
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works, which were opened in October, 1913, have 
proved successful. Large quantities of charcoal and 
fuel-wood from the various Crown forests were 
dispatched to the trenches in Flanders. Increased 
quantities of pit.;wood have been sold from 
Dean Forest and Tintern Woods. The Crown holds 
in England 73,375 acres of agricultural estates, con- 
sisting mainly of farms varying from 50 to 1000 acres 
in extent; but 9,374 acres are now let for small hold- 
ings and allotments. The greater part of the latter 
have been created in the past nine years, during which 
period eighty-seven new cottages and seventy new sets 
of farm buildings were erected, whilst existing cot- 
tages and homesteads were altered and improved. 

According to the Bulletin of Economic and Social 
Intelligence issued by the International Institute of 
Agriculture, the co-operative movement is very suc- 
cessful in Finland, w^here 10 per cent, of the whole 
population arc members of such societies; this pro- 
portion, in fact, is only surpassed by Denmark, where 
the corresponding figure is 25 per cent. An unusual 
organisation of the kind is that established for the 
w'orking of peat moors. The use of peat litter in 
retaining the most valuable constituents of manure is 
generally recognised, and since Finland is very rich 
in peat deposits, their working in the interests of agri- 
culture has developed greatly. The co-operative 
society buys a moor, or acquires the right of extract- 
ing peat, constructs tho necessary drying sheds, and 
then sells the peat to its members. Some of these 
societies arc very large, owning plant to the value of 
4000I., and exporting their peat abroad. 

A THIRD article on the economic resources of the 
German colonies, dealing this time with those in West 
Africa, is published in tho new number of the 
Bulletin of the Imperial Institute. The Caineroons, the 
chief peak of which rises to 13,000 feet, export rubber, 
palm kernels, cacao, and palm oil especially, and also 
to a smaller extent gum arabic, kola, and shea nu/ts. 
Some attention has been devoted to the cultivation of 
tobacco with considerable prospects of success. Stock- 
breeding, as in other German colonies, has been well 
developed, despite the difficulties caused by tsetse fly. 
Much t)f tho territory is unexjjlored, but so far no 
minerals of particular economic importance are 
known. It may be added that so far as the flora is 
concerned, the region is remarkably interesting. 
Togoland exports oil palm products, maize, rubber, 
and cacao, and cotton, copra, ground nuts, and kapok 
are among the minor articles of export. A good deal 
of attention has also been paid to forestry, with pro- 
mising results. Iron ores occur abundantly, and good 
limestone is also found, but lack of transport facilities 
has prevented the establishment of any definite iron- 
ore industry. 

The rcfcently received second number of the fifth 
\olume of the Journal of Agricultural Research, pub- 
lished by the Department of Agriculture^ in Washing- 
ton, contains two interesting phytopathological papers 
by Mr. 1 . E. Melhus. In the first of these it is 
pointed out that the possession of perennial mycelium, 
hibernating i|\ the tissues of their respective host- 
plants, is a characteristic feature of many species of 
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parasitic fungi belonging to the family Peronospor- 
accae^ of which perhaps the most widely known is the 
potato-blight fungus, Phyiophthora infesians. A list 
of fifteen species is given in which this hibernation 
occurs, the necessary evidence being supplied by the 
author himself for four of them. In the second paper i 
evidence is adduced to show that the source from I 
which the potato-blight originates each season is to j 
be found in aerial shoots of the potato, which become j 
infected with the mycelium of the fungus direct from - 
the diseased tuber. From nearly a thousand diseased 
tubers specially planted during the seasons of 1913 
and 1914 five cases arose where one or more diseased, 1 
spore-bearing shoots were produc€?d, and four of them 
served as centres from which the blight spread to 
neighbouring, healthy plants. That this might occur 
was shown by dc Bary over half a century ago, but, 
although conlirmed later by Jensen, it cannot be said 
that this view of the mode of infection of the crop 
has met with universal iicceptancc. Mr. Melhus’s 
work, therefore- - carried out under field conditions — 
provides a further and substantial measure of support 
for the original view propounded by de Bary. 

In the annual report of the Smithsonian Institution 
for 1914, Mr. E. N. Marais has an account of the 
drought in VVatersberg, South Africa. The name was 
originally given as expressive of the fertility of that 
part of the Transvaal. To-day it is practically a desert 
with dried-up watercourses, dead orange groves, and 
desolate pasture lands."' The game, once very plenti- 
ful, has almost all left the district, and little animal 
life remains. Only the numerous thermal springs 
remain unaffected, and on these the few inhabitants 
depend for drinking water and for irrigation. 

The pastoral and agricultural possibilities of Central 
Australia have been a good deal discussed in recent 
years. Attention was directed to them at last year’s 
Australian meeting of the British Association. The 
probable value of the region to the north-cast of Kal- 
goorlie and Laverton is indicated in a paper by Mr. 

A. C. Macdonald in the Victorian Geographical Journal 
(vol. xxxi., part ii.). Mr. Macdonald brings together 
evidence from explorers and others to show that the 
rainfall, though most irregular, is by no means absent, 
but that thp soil would be most productive under a 
proper system of irrigation. This, he contends, would 
be feasible, since artesian water in quantities has been 
proved to exist near the surface. There is every indi- 
cation that this water is quite suitable for irrigation, 
and is not heavily charged with alkali. 

Tub United States Geological Survey is publishing 
a series of four geographical handbooks for travellers, 
each book covering one of the chief railway routes 
west of the Mississippi. The second one deals with 
the Union Pacific route from Omaha to San Fran- 
cisco (Bulletin 612, The Overland Route, price i dollar). 
The idea is excellent, and is admirably carried out. 
Much geographical information otherwise difficult of 
access is collected, and many historical details are 
added. The illustrations are good, but the chief 
feature of the ^volume is the series of twenty-five con- 
tour maps on a scale of 1 to 500,000. They are clear 
and well printed, and fw’<* from crot^ing of detail, 
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yet contain all that a traveller could desire. Each map 
is conveniently placed for reference from the text. The 
book has much value even for those who do not 
contemplate going the journey. 

The Canadian Department of Mines has issued a 
very interesting monograph (Memoir No. 7 ^) 

Wabana iron ore of Newfoundland, by Mr. A. O. Hayes. 
'J'hese famous iron-ore deposits form a number of 
beds, which outcrop for about three miles along the 
northern shore of Bell Island, Conception Bay, and 
dip to the north-west under the waters of the bay. 
These beds form part of an extensive series of Ordo- 
vician sedimentary deposits, mainly of sandstones and 
shales, comprising the higher beds of the northern 
limb of a somewhat flat anticline. The upper 
1000 ft. of this series contain a number of ferriferous 
beds, two of which, known as the “Dominion Bed” 
and the ‘\Seotia Bod,*’ are of workable thickness, 
the former averaging about 10 ft. and the latter, 
the upper one, about 8 ft., though thicknesses up to ^ 
30 ft. have been met with. The total quantity of iron 
ore is estimated at more than 3000 millions of tons. 
The ores consist mainly of red hsematite, together 
with chamosito (aluminous ferrous silicate), and side- 
rite. The ore is oofitic in structure, the spherules con- 
sisting generally of alternate concentric layers of the 
two first-named minerals, though some consist wholly 
of hajinatite. Fragments of fossil shells occur 
throughout the ore, and it is to their presence that the 
phosphoric acid in the ore (usually 1-5 to 2*5 per cent.) 
is due. The author considers these ores to be primaiy 
deposits formed in shallow seas, and holds that “the 
iron was derived by long-continued weathering of 
earlier crystalline and sedimentary rocks, the solution 
of their iron content by mineral and vegetable acids 
and subsequent transportation of the iron salts by 
.streams into the sea.” He holds that the evidence 
is against the probability of these ores having been 
formed by the metasornasis of an original oolitic lime- 
stone. 

The rainfall over the British Isles for October is 
' dealt with in Symons's Meteorological Magazine f<^ 
November, and the rainfall table gives the tentative 
results of the British Rainfall Organisation prior to 
the publication of fuller details in the rainfall volume 
I for 1915. There were only three stations in Greai 
I Britain with an excess of rain — Rousdon having 190 
^ per cent, of the average, Stroud 12 1 per cent., and 
’ Bracmar 103 per cent. Arncliffe, in Yorkshire, had 
only 21 per cent, of the average rainfall, and was 
I rolatively the driest place in the kingdom ; Scathwaitt 
: had 26 per cent, of the average, and Hull 31 per cent., 

I whilst other places had more than 33 per cent. The 
greater part of Ireland was wet, but the fall at Omagh 
was only 82 per cent, of the average, while it wa^ 
as high as 179 per cent, at Waterford, and 155 
cent, at Gorey, Wexford. Less than one-half of th<* 
average rainfall for the month is said to have fallen 
over the west and north-west of Scotland and over 
the northern half of England and Wales. Th# map 
for the Thames Valley shows a considerable range in 
the rainfall, the measurement for the month amount- 
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ing to 7 in. in the south-west, whilst it was less than 
2 in. in the north-east and in part of the upper 
Thames. 

In an address to the American Institute of Electrical 
Engineers in February last Dr. Rosa, chief physicist 
at the Bureau of Standards, gave an account of the 
work done by the bureau, with special reference to 
the electrical part of the work. The address is repro- 
duced in the November number of the Journal of the 
Franklin Institute, and from it we learn that a new 
electrical building, 190 ft. by 60 ft., and five stories 
high, has just been completed at a cost of 40,000!., 
and that a similar building is about to be erected for 
the chemical division. When this is complete the 
United States Government will have spent 4f)o,oooZ. 
on the bureau and its equipment. So far as the elec- 
trical division is concerned, the work is subdivided 
into eleven sections as follows : — Resistance and elec- 
tromotive force; inductance and capacity; commercial 
i measuring instruments; magnetic measurements; 
photometry; wireless telegraphy; electric railway 
work; electric lighting and power; safety rules, regu- 
lations, and devices; gas supply; telephone service. 

Mr. C. P. Sparks, who has succeeded Sir John Snell 
as president of the Institution of Electrical Engineers, 
delivered his inaugural address on November 18. He 
dealt chiefly with the development of the electricity 
supply industry, and, in the last part of his address, 
suggested the directions in which further progress 
might be anticipated. These, he thought, would 
largely be governed by the necessity for fuel economy, 
and he put forward the proposition that the economical 
use of coal had been hindered in this country by its 
low price. One of the next steps to lower the cost of 
production »will be the gas-firing of boilers, the gas 
being obtained from producers worked at low tempera- 
ture so as to provide by-products from the distillation 
of coal as a raw material for other industries. As the 
by-product processes can only be worked with real 
success on a large scale, this will have to be preceded 
by a fairly thorough centralisation of electricity supply 
ll"‘vtations, so that the outputs of the numerous small 
electricity works will gradually be merged into a few 
large generating stations of suflicient size to 
work with the utmost economy. The necessity for fuel 
(jconomy will also result in the more complete dis- 
placement of gas lighting by electric lighting. With 
electricity generated in modern power-houses, and 
ordinary metal filament lamps, 750,000 candle-power- 
hours are generated per ton of coal, compared with 
260,000 c.p. per ton of coal when gas and modern gas 
mantles are used. The extended use of so-called 
“half-watt" lamps will soon double this 750,006, so 
that it would require an improvement in gas mantles 
quite beyond the range of immediate probabilities to 
<?quali*se matters. 

Scientific societies and journals which deal with 
certain special subjects do not appear to have sufTered 
much by the war. This does not mean that those 
engaged in scientific work have held back from taking 
their places with the fighting forces; indeed, the rolls 
of honour of the universities show that exactly the 
reverse is the case. It may be due partly to tho fact 

NO. 2406, VOL. 96] 


that many workers in science are past the military 
age, and partly also to the diminished number of 
students, leaving more time for research to those most 
qualified to carry it out. In certain directions there 
is even an expansion noticeable in the scope of the 
I subjects dealt with, and we congratulate the editors 
I of the Archives of the Rontgen Ray upon their choice 
of a new and wider title for that important publica- 
I tion. It is the only English periodical dealing with 
the subject of X-rays in all its bearings, and it natur- 
I ally embraces radio-activity, in addition to matters 
concerning the applications of radiations generally as 
well as electricity to medical purposes. We note that 
tho new title is Archives of Radiology and Electro- 
therapy, so that as broad a field as possible may be 
covered; and to judge by the issues since this change 
was made last June there is every reason to expect 
that this publication will meet with the success it 
deserves. To the publisher, Mr. W. Heincmann, 
great credit is due, especially for the excellence of the 
reproductions of radiographs. Each part is well and 
fully illustrated, and contains a valuable collection of 
data relating to cases of some special interest. 

Engineering for December 3 contains the concluding 
article of a descriptive account of the machinery of the 
motor-ship Kangaroo, constructed by Messrs. Bur- 
mcister and Wain, Glasgow, and purchased by the 
Western Australian Government for carrying produce 
to Britain. The vessel is propelled by twin-screws, 
each driven by independent six-cylinder Diesel engines 
on the four-stroke cycle. Each cylinder has a dia- 
meter of 22 05 in., the stroke being 29*92 in. ; the 
designed power for each set at 140 revs, per min. is 
1125 indicated horse-power, making a total of 2250 
indicated horse-^jower. Much care has been given in 
this ship to the general arrangement of the main 
engines and auxiliaries, and the whole design is note- 
worthy from this point of view. During the trials, at 
light draught, the full power was developed at 144 
revs, per min., and the total consumption of oil-fuel 
for main and auxiliary engines was then 0 292 lb. per 
indicated horse-power per hour — a very creditable per- 
formance. The speed of the ship at light draught 
was 11*2 knots. Sir John H. Biles and Co. acted as 
I naval architects for the owners*. 

M. Max A. Laitbel’f, late chief constructor in the 
French Navy, read a paper on submarines at the 
International Engineering Congress, 1915, in San 
Francisco, a summary of which appears irt Engineer- 
ing for December 3. The present tendencies 
of the constitution of submarine flotillas appear 
• to bo (a) coastguard submarines of 350 to 500 
tons surface displacement, well armed (e,g, two minor 
torpedo tubes and outer tubes or outer torpedo launch- 
ing equipment), and having speeds of 14 to 16 knots 
I on the surface, and 9 to 10 knots when submerged; 
{b) squadron submarines having a great displacement 
(say 1200 tons when submerged), high speed, say 
23 knots surface speed and 15 knots submerged, and a 
powerful armament, say eight inner torpedo tubes and 
sixteen torpedoes on board. Engineering also reprints 
a paper on th# submarine of to-morrow by Mr. L. Y. 
Spear, read at the Society of Naval Architects and 
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Marine Engineers in New York. Whatever may be 
the decision of the U.S.A. authorities as to the surface 
speed necessary, the author of this paper is firmly 
convinced of the relatively greater importance of the 
submerged qualities for this type of boat, and believes 
that battery capacity and submerged radius of action 
and speed should not be unduly sacrificed either in the 
interests of durability or first cost. I 

OVR ASTRONOMICAL COLUMN. 

A New Comet. — ^According to a telegram received I 
on December 5 from Prof. Strdmgren, Copenhagen, a j 
message from the Cape to the Astronomer Royal ! 
announces that a new comet was observed by Taylor 
on December 2 in a position “ three minutes preceding 
sixteen ipinutes south of S Orionis.” It is stated to | 
be moving slowly north, but no indication is given j 
of its magnitude. 

The Sor.AR Rotation. — The detailed account of a | 
valuable spectrographic dcLerminaliori of the latitude 1 
variation in velocity of the sun’s rotation is presented j 
by Mr. J. B. Hubrecht in a memoir forming part i. I 
of vol. iii. of the Annals of the Solar Physics Observa- 1 
tory, Cambridge (see also Monthly Notices, R.A.S., i 
No. 8). Four series of spectrograms were secured 
during the first fortnight of June, iqii, with the 
McClean solar instruments. Each series contained 
the material — forty-eight plates — from which velocity 
differences have been derived for j)airs of plates \ 
taken in positions separated by 90° at int('rvals of 15° I 
around the sun’s limb. The region studied was 1 
A 4300^X4400, under a dispersion in fourth order such j 
that I A. U. = 1-13 mm. Attention may be directed to i 
a point regarding the manipulation of the Zeiss I 
comparator; the settings wore made by simply push- ^ 
ing the slide, and the readings were taken to 
00001 nun., with an average probable error per dis- ; 
placement of only 0 0004 mm. , 

The results obtained indicate that the velocities 
probably vary regularly according to wave-length, 
diminishing towards the rod, due to some physical j 
cause residing in the sun itself. The distribution of ; 
the velocities appears to be consistent with the require- , 
ments of Emden’s theory of the constitution of the j 
sun. 

Gai-actic Co-ordinates. — The progress made of i 
recent years in stellar astronomy has directed increas- I 
ing attention to the employment of a natural system j 
of co-ordinates in place of those based on the arbi- j 
trary, ever-dhanging geo*solar planes of reference. 
The fundamental plane of reference is obviously deter- 
mined by the Milky Way, but there remains to be 
fixed the point of departure in longitude. Unfor- 
tunately, from analogy with the standard system choice 
of this initial point has fallen on the ascending node 
of the galaxy. Mr. R. T. A. Inncs, in advocating 
the general introduction of secular co-ordinates, j 
pointed out the great economy of effort they afford in [ 
connection with the study of the planetary motions, ' 
and proposes to fix the z( ro of galactic longitude by 
the apex of the sun’s way, thus entirely eliminating 
the effect of precession. In Circular No. 29 of the 
Union Observatory, Mr. Innes supplies a convenient 
table for the conversion of equatorial into galactic 
co-ordinates. The table is calculated on the basis of 
Newcomb’s position of the pole of the galaxy (a 191-1°, 
S-f-26-8°, and Campbell’s detf-rmination of the solar 
apex (a 2700, 84*30-0°), and contains the galactic 
equivalents of hvery 5° of declination and twenty 
minutes of right a.«4cension, also galactic parallactic 
angles for converting north nolo jicsition angles into 
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corresponding position angles referred to the oorth 
galactic pole. • 

A Martian Calendar.— In Report on Mars, No. 10, 
Prof. William H. Pickering gives what should prove 
a convenient calendar for the use of observers of the 
planet Mars. The Martian year is divided into 669 
calendar days of 24h. 38m. 42-04S. each, the planet’s 
sidereal day (i.e. time period of rotation) being im. 
19-39S. shorter. Fifty-six days are allotted to the first 
nine “ months,” and one day less to each of the other 
three. The ‘‘ week ” of seven days is thus retained 
as a unit. The year commences at vernal equinox, 
Martian date, March i = terrestrial date, March 20. 
The same report also contains some remarks on the 
possibility of observing gemination of canals during 
the coming opposition, and concludes with a dis- 
cussion of colouring of the markings. 


yy/z: centenary of the 

SOCIETY HELVETIQUE DES SCIENCES 
NATURELLES. 

centen.'uy of the Swiss Natural Science 
^ Society was celebrated on .September 12-15. 
'rhe meeting was a great success, and was marked 
by two touching ceremonies : the placin47 of a laurel 
crown before the monument of Henri Albert Gosse, 
the gift(‘d apothc'cary of Geneva, who with Pastor 
Wyttcnbach, of Borne, originated this great national 
society, and llu; inauguration of a monument to the 
Swiss naturaliht Ford at Merges. Both these monu- 
ments consist of fine erratic blocks, with the head of 
the naturalist carved in the form of a medallion. One 
stands in the shady garden surrounding the Uni- 
versity of Gcn(‘va; the other has been placed in one 
of the most exquisite spots on the banks of Lake 
Leman. But it is not in these grand stones that we 
must seek thc' nrord of the fame of those they com- 
memorate. It i.s in the; living society which has 
carried out the idc'nls and continued the ^ork of its 
founde rs — a society of which Ford formed until three 
j-ears ago a prominent member- -that the glory of 
these simple lovc'rs of Nature and of their .country 
i>^ to bo found. 

'J'h^ primary idea in founding the society was 
patriotic; a secondary one, dependent on the success 
of the undertaking, was that the society would be 
visited by savants from all countries, and that it^ 
might prove itself a source of light the rays of whidU' 
should spread over the whole scientific world.. Both 
these ideas have been realised in the hundred years 
that have pa.ssod, but it is interesting that the cen- 
tenary should fall at a moment when the former only 
could have any prominence. 

There were no official delegates from foreign 
countries, and practically all, the participators were 
Swiss. The author of the pre.sont account was the 
only member of. the English scientific world at the 
meeting, but she and Prof. W. H. Young, whose 
absence in America alone prevented his giving per- 
sonally the communication presented in his name, are 
accepted by the Genevese scientific circle as almost, 
if not quite, of them. 

In these circumstances, and in view of certain super- 
ficial elements of discord between the French and 
German Swiss, which the war has brought under the 
eye of the^ public, the occasion was made one .for a 
manifestation of patriotic feeling. The President of 
the Confederation was present, and gave a memor- 
able and eloquent address to the society after the 
official banquet at the Parc des Eaux Vives, lately 
become the property of the town of Geneva. Presi- 
dent Motta is a native of Italian Switzerland, a fact 
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of no small importance at the present crisis. Switzer- 
land, one and indivisible, her children diverse in 
speech and modes of thought, only the more efficient 
for that diversity, were mirrored in that patriotic 
confraternity of science, inaugurated by a citizen of 
Romance Geneva and one of Allcinannic Berne. 
Among the names, too, of the great Swiss naturalists, 
French and German as they sound, Swiss as they 
are — ^Agassiz, de Candolle, Vogt, Forel, Eschcr, 
Merian, Studer — whom President Motta cited as 
written in golden letters in the great book of Euro- 
pean science, he placed one more, that of Luigi Laviz- 
zari, not only as worthy of as high a place, but more 
especially for having devoted his life to the descrip- 
tion of the natural beauties of that corner of earth 
which the president called **his own,*’ which unites 
on a small surface, eternal snow and plains rich in 
corn, sombre pines and sweet olive-trees, the severe 
shadows of the north, and the brilliant lights of 
southern landscapes. 

“How,” the president exclaimed, “can one be 
Swiss without loving Nature? It is the sense of the 
infinite and the insatiable thirst for perfection and 
for truth which confer on man, with his royal little- 
ness — ^the idea is Pascal’s — his true greatness. How 
can one love Nature without loving Science, whose 
aim is disinterested research, and whose condition of 
existence is intellectual liberty? And how can we 
love Nature and Science without being attached to 
the soil of our country with all the fibres of our 
heart ? 

“Certainly the country is not only the soil on which 
the people dwell ; it is more than that ; it is composed 
of the patrimony of the past and the aspirations of 
the future; it is formed by the holiness of customs 
and the spirit of institutions; it is the physical and 
moral tradition which binds the dead to the living 
and the living to those that shall be born; but the 
soil remains an essential part of the country. And 
when this soil itself represents a little world, when 
it offers to its children the most touching and the 
most picturesque sights, grace and sublimity .side by 
side, oh I then the soil is sacred. It becomes the 
source of the sanest thoughts and the purest emotions. 
It explains in some sort our history and why Switzer- 
land cannot be other than a democracy, that is to 
say, a popular government aspiring always to more 
liberty, more justice, and more fraternity; to defend 
it, to defend this soil, each of us in the hour of 
danger would bo ready, if need were, to sacrifice his 
blood and his life. 

“No,” he continued, “none of us will ever admit 
in our midst the struggles and the competition of 
races. The present hour, which has given birth in 
all the belligerent countries to proofs of .self-sacrifice 
and -devotion, arousing on our part cries of admira- 
tion and. of pity, brings out that Which is murky, 
sad, and almost inhuman in these struggles and 
antagonisms. 

“Switzerland will remain for ever a fraternal 
republic. No one has ever demanded that the differ- 
ences of race; language, and education should di.s- 
appear. The ideal of a State like ours is not uni- 
formity; we know that our State would lose a 
capital part of its force and its value if it ceased to 
exhibit that variety of tendencies, languages, and 
methods of education ; but variety means emulation 
and not contrast. ... To set the Latins against the 
Germans, as irreconcilable enemies, w'ould be not 
only a bad deed, contrary to the moral and political 
constitution of the country, but also an attack on 
Christianity and civilisation.” 

In concluding, the president referred in moving 
words to the work of the Red Cross, and to its 
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founder, the Swiss Henri Dunant. “What more 
appropriate wish,” he cried, “can I formulate for the 
Swiss Natural History Society than that it should, 
in the second century of its existence, become the Red 
Cross of Science,^ to bind up and to heal the most 
distressing of ulcers and the most mortal of wounds, 
those which torment souls and part spirits ? ” . 

In spite of the war, which in Switzerland, as else- 
where, has affected scientific productivity, a valuable 
series of communications was presented to the society. 
The programme was as follows : — 

(1) Mathematics, — L. G. Du Pasquier, On systems 
of complex numbers; G. Pofya, Is a series of powers 
in general capable of analytic continuation?; M. Plan- 
cherel, On the convergence of a remarkable class of 
definite integrals, involving an arbitrary function; 
W. H. Young, On integration with respect to a 
function of bounded variation; G. Chisholm Young, 
On curves without tangents; D. Mirimanoff, On the 
tile theorem; L. Crelicr, On a theorem in kinematic 
geometry; R. de Saussure, The geometry of feuillets 
cdtis; G. Cailler, Analytical discussion of the same. 
(A feuillet cdti is a geometrical form consisting of a 
point, a straight line through it, and a plane through 
that, all being weighted, or “c6t^,” with an addi- 
tional number. The theory has much analogy with 
the theory of screws, but has two more degrees of 
freedom.) H. Berliner, A new analytic geometry; 
Gonseth, Two generalisations of a theorem of 
Poncelet. 

(2) Physics. — L. de la Rive, On the movement of 
the ether relative to the earth; A. Hagenbach and 
W. Rickcnbachcr, Comparison of the thickness of 
.soap films when measured optically and electrically; 
E. Guillaume, On Maxwell’s law of repartition; 
C. E. Guye and C. Lcvanchy, Experimental verifica- 
tion of the formula of Lorentz-Einstein for cathodic 
rays of high velocity; A. Schidlof, Recent researches 
into the charge of the electron and Avogadro’s 
number; A. Tcherniawsky and Z. Popoff, The flow 
of mercury along tinned wires; S. Ratnowsky, The 
constants of entropy for gases and the theory of 
rigid bodies; A. Piccard and A. Cherbuliez, A new 
method of studying paramagnetic salts in very dilute 
solution; J. de Kowalski, On the radiation of an 
oscillating electric spark; A. Gockel, On rays which 

ierce through the atmosphere; J. Andrade, An exact 

alance for the measurement of horizontal .force. 

(3) Geology and Geophysics, — ^A. Brun, The action 
of steam on eruptive rocks at a high temperature ; 
L. RoUier, On the Mesozoic palaeography of Switzer- 
land; M. Lugeon, Some ne\Y facts in the geology of 
the Dent de Morcles; R. Billwiller, TJie chief types 
of groat deposits in Switzerland; A. de Quervain, 
Report of the Commission of glaciers in Zurich (19T5), 
and the work d6ne in the scismological department 
of the Swiss Meteorological Institute; J. Maurer, On 
the repetition of the sun-spot periods in the observa- 
tions of the Northern Lights made in Switzerland 
since 1540; A. Heim, On the relation of variations 
of gravity to the geological structure of Switzerland; 
P. Girardin, The changes of the limit of perpetual 
snow in Savoy and the Alps in historic times; L. 
Collet, The subterranean outlet of the Sccwlisee 
(Uri); A. Buxtorf, The geology of the Grenchenberg 
Tunnel ; B. G. Escher, Stones with furrows and rills. 

(4) Chemistry. — E. Noejting and F. Steimlc, The 
preparation of compounds with closed chains ; E. 
Noelting and E. Kenipf, On the properties of tri- 
anisylcarbinol for dyeing; L Reutter, A contribu- 
tion to the chemistry of the physiological powder of 
juniper; A. Werner, On compounds containing at the 
same time asymmetric carbon atoms and an asym- 
metric cobalt atom; F. Fichter, Electrochemical re- 
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duction and oxidisation of organic compounds of 
arsenic; S. Reich, Nitration of phenylpropiolic acid; 
P. Dutoit, On the mechanism of the formation of 
certain precipitates; E. Brincr, On the formation and 
the decomposition of the metallic rarburcs ; O. Kaiser, 
On the hydrocarbons in coal; M. Duboux, On a 
difTcrential calorimeter; G de Montmollin and O. 
Billeter, The action of cyanide of bcnzine-sulphonyle 
on sulphuretted compounds; A. Pictet and ' 1 '. Q. 
Chou,^ Direct formation of alkaloids starting with 
ulbumincs; L. Pelet, On the theory of dyeing. 

(5) Botany, — A. Ernst^ Researches into Chara 
cfinata ; C. Schrotcr, Recent researches in botanic 
geography in North America; P. Jaccard, On the 
distribution of medullar rays in the conifers ; B. P. G. 
Hochreutiner, On certain new species of Malvaccse; 

G. Senn, The distribution of chromotophorcs in 
marine algae; E. Kelhofer, Wooded and cultivated 
parts of the Jura near Schaffhausen ; M. Rikli, The 
flora of Crete; A. Trondle, On the permeability of 
the tip of the root; M. jaggli, The della of the 
Maggia and its vegetation ; J. Briquet, The vegetable 
parts of the Cruciforae scMupervivoides. 

(6) Zoology, — Dr. Thomas, A critical study of 
mountain sickness ; P. Revilliod, Preliminary note on 
the osteology of the fossil Chiroptene in Tertiary 
beds; J. Roux, The family of the Atyidae; E. A. Goldi, 
Comparative development in the sexual reproduction 
of plants and animals; A. Oswald, On the action of 
the glands of internal secretion on the circulation ; 
A. Burdet, The birds of the island of Texel, Holland; 
O. E. Imhof, The molluscs of our Alpine lakes; 

H. Blanc, Contribution to the anatomy of Chlamydo^ 
phorus truncatus; L. Aschor, (a) The factors deter- 
mining the internal secretion of the glandula supra- 
renales, (b) the innervation of the liver; (c) the 
acoustic properties of the canales semi-circulares ; 
A. Lipsebiitz, The importance of physiology in the 
study of development ; E. Yung, The effects of inani- 
tion on the cell ; A. Gandolfi, Observations on the 
distribution of Daphnia hyalina in the Lake Leman; 
E. Andr^, The balantidium of the amphibians. 

(7) Entomology. — C. Emery, History of an experi- 
mental society of amazon ants; J. I.. Reverdin, Re- 
vi.sion of the palaeoarctic sp^'cies Hesperia; E. A. 
Ooldi, New discoveries in the origin of sex, the 
determination of sex, and the proportion of the sexes 
in insect states, particularly in the cases of the honey- 
bee and the neotropic ants; F. Ris, C(?nsus of the 
Svdss Plecoptera by F. J. Pictet in t<S4t and nowa- 
days; O. Schncider-Orelli, On the biology of 
Phylloxera vasiatrix; F.^ Brocher, The circulation of 
the blood in the wings of the Dyticidai; C. Fcrri^re, 
The utilisation of insects which cat other insects; IL 
Faes, On the value of the powder of pyrethra obtained 
from indigenous plants for insecticide purposes; A. 
Pictet, Hereditary and individual reactions in insects. 

• (8) Anthropology and Ethnography. — Dr. T.ardy, 
The grotto of Cotanchere; H. I.agotala, Study of a 
hundred Genovese femurs; Dr. Montandon, The in- 
struments of music in the ethnographic museum at 
Geneva; R. Montandon, The handling of stones at 
the Moiisticrian station of Robi6res; Prof. Schlagin- 
h.aufen. The Neolithic lake-dwellings of Egolzwil; 
E. Matthias, The influence of physical exercise on 
growth; A. Schultz, New projective measurements of 
the skull; H. Hoessly, Craniological investigations 
among the east Eskimos, after the Greenland ex- 
pedition of 1912 ; A. Cartier, The chief discoveries at 
the Magdalenian station of Veyrier; E. Pittard, 
Castration and the morphological modifications whicii 
it causes in man. 

On September 13 and 15 lectures were given to the 
assembled society in the Aula of the University. 
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Prof. Emile Yung, the eminent Genevan zoologist, 
gave an interesting accouht of the first century of 
the society, and laid before the meeting the Livre du 
cenienaire. The venerable geologist, Prof. Albert 
Heim, the friend of Forel, spoke on fresh light In 
the investigation of the Jura Mountains; Prof. P. L. 
Mercanton, of Lausanne, reported on forty years* 
mensuration of the Rhone glacier; Dr. Fritz Sarasin, 
of Based, the well-known traveller and archaeologist, 
gave a lecture, with lantern-slides, on an archi- 
pelago in the Pacific Ocean — the Loyalty Isles; and 
Dr. E. Riibel, of Zurich, spoke of the international 
botano-geographic expedition to North America, also 
with magic lantern. But the most remarkable was 
the opening discourse of the president. Prof. Am6 
Pictet, of Geneva. It dealt with molecular structure 
and its influence on life and death. What, he asks, 
is it that renders matter living? And, again, what 
is it that renders some matter injurious and some 
harmless or beneficial ? To study these profound 
question*;, Prof. Pictet turns to the vegetable world, 
.-is more fundamental in the scale of life than the 
more dependent animal realm. It is the plants, 
indeed, that are able to perform the synthesis of 
organic substances on which all life seems to depend. 
In the vegetable world it is the group of poisons 
known as the alkaloids which have yielded up their 
secret to Prof. Pictet’s patient study. His theory is 
that it is to the molecular constitution that we must 
look. It has been shown that all the organic com- 
pounds known belong to two types of molecular 
structure: (i) open chains, and (2) closed chains. 
These two classes of compounds- are separated by a 
great gulf ; but it is not impassable. The passage 
from the open to the closed chain can be effected with 
comparative ease by means of chemical reactions, 
but the reverse process is difficult. The closed chain 
is a very stable molecular form, and this it is which 
Prof. Pictet connects with death. Life is, roughly 
speaking, the passage of all open chains to the closed 
form. Such closed chains may be, and indeed must 
be, formed from time to time in the organism, and 
constitute the life in death, from which the animal 
tries to free itself by excretion. The plant can- 
not do this, but it protects itself internally from the.se 
dangerous products. Such are the essential oils, 
turpentines, and camphors, which constitute so many 
of our perfumes; such, again, are the caoutchoucs 
and tannins, the vegetable colouring matters, and 
the deadly poisons hidden in various plants These, 
Prof. Pictet tells us, arc products of denutrition; they 
are like our so-much-talkcd-of uric acid. We find 
j them, not in the living cell, but packed away in dead 
, cells, and often wrapped round with protecting covers 
to prevent them from harming the living plant. 
Thus, he concluded, the serpent who bites his. own 
tail, which was the symbol of eternity with the 
ancients, deserves to become’ for the modern bio- 
chemist the symbol of death. 

GRACfi Chisholm Young. 


THE CONCH SHELL OF INDIA.^ 

'^HE conch or chank shell (Turhinella pyrum) is so 
intimately' connected with the religious and 
social life of the |)eople of India that the monograph 
on the subject prepared by Mr. J. Hornell, Superin- 
tendent of Pearl and Charik Fisheries to the Goyem- 
mont of Madras, is welcome. He has gained In the 
course of his official duties a knowledge of the in- 
dustry in Madras, and he was recently deputed by 

I ' Madras Fisheries Bureau. Bulletin No 7. “ The Siicrfd ('henk of 

India : A Monograph of ihe Indian Conch {TnrHtulla PyrumV ByL 
Hornell. Pp. vin+t8i + i8 plates. (Madras: Goven.ment Press, igM-) 
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the Government of that province to investigate its 
conditions in other parts of the country. 

Among , the five areas in which the shells are col- 
lected — 'I'innevelly, usually known as the Tuticorln 
fishery, Ramnad, the Carnatic Coast, Travancore, and 
Kathiawar — the first is the only place where it is 
carried on systematically, and it has existed here for 
at least 1800 years. Early evidence of the use of the 
shell is found in the Foote collection of Indian pre- 
historic antiquities in the Madras Government 
Museum, and more recent excavations, conducted by 
Mr. A. Rea, have furnished additional examples. In 
Mysore the specimens have been supposed to date 
back to Neolithic times, but as the shells cannot bo 
worked without a metal saw, they probably belong to 
a later age, that of iron. 

In Tinnevelly, where the industry is carried on under 
official superintendence, about seventy divers are em- 
ployed. In favourable circumstances, a diver may 
in each excursion to the beds make twenty-five de- 
scents, each yielding from nothing to eight shells. 
These on reaching the shore arc classified in nine 
grades, ranging from 4 to 2J inches in diameter; 
the wormed shells, being of inferior value, are placed 
\ in a special category. 

The chief economical value of the shell is for the 
production of bangles or bracelets, the object of weal- 
ing them being partly for purposes of ornament, 
partly as a protective against evil spirits and the 
evil eye. While the source of supply is mainly 
southern India, the manufacture of bangles is now 
practically confined to Bengal. Mr. Hornell suggests 
that this transference of the manufacture took place 
in the fourteenth century, which marks the downfall 
of Hindu supremacy in the south, when the rich cities 
of the Pandyan kingdom were sacked by the 
Mahomedans, and the coast trade passed into Arab 
hands. At the present day the shells are imported to 
Calcutta, and pass thence to Dacca and other centres 
in Bengal, where they are cut by the Snnkhari caste, 
which holds a high place in the Hindu social system. 
The wearing of chank bangles is now virtually con- 
fined to Lower Bengal and the hill tribes north and 
east of the province, from the Santa Is to the tribes 
of Assam and Manipur, and from the Sunderbuns to 
the Himalayas and the Tibetan plateau. Some 
2^ million shells appear to be worked up annually 
in Bengal. The columella is first extracted by sawing 
off a slice of the lip and smashing the apex. The 
. sawyer sits on an earthen floor tightly wedged be- 
ween two short wooden stakes driven into the ground, 
one sitpporting his back and his toes against the 
other. He presses with one foot a disc of hard w’ood 
against the mouth aperture and divides the shell into 
sections with a heavy saw, the blade of which Is in 
the form of a crescent ending in a hook at each end. 
1 he use of any more elaborate machinery is unknown. 
He is paid about one rupee for every ten shells he 
cuts. The work is very fatiguing, owing to the con- 
strained position of the artificer. 

Besides being cut into bangles, the shell supplies 
other forms of ornament, rings, necklaces, coat or 
dress buttons being made from it. Up to quite recent 
Umes these shells were used as currency in the Naga 
Hills. Some of the fragments are burned into a fine 
lime, used for industrial purposes and as a cure for 
vanous diseases, such as rickets, asthma, and cough. 
This is justified by modern medical research, the lime 
strengthen the bones of rickety children 
or by the deposit of salts round tuberculous centres. 
A minor use of the shell is to supply the equivalent 
*>^0^ infants’ feeding-bottles. . 

Besides these economical uses of the shell, it is 
employed in various ways connected with the religious 
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and social life of the Hindus. It is the emblem of 
the god Vishnu, and when tlie convolutions take the 
sinistral or left-hand form it is highly valued, and 
deposited in temples of the god. The four daily 
services at a Hindu temple are announced by blowing 
the shell, which in ancient times was also used as a 
war trumpet. No ^ one who has encamped near^ a 
Hindu temple will forget the weird muffled roar which 
calls the god to wake at early dawn and receive the 
service of his worshippers. Beggars blow the shell as 
an appeal for alms. It is specially valued as a pro- 
tective against the evil eye, and hence water is poured 
from it on the foundation-stone of a temple or house, 
or it is hung round the necks of children or cattle. It 
is blown at harvest when a man undergoes a special 
purification and is sent to cut the first-fruits, and^ at 
marriages to scare the evil spirits which beset bride 
and bridegroom. With the same object it is sounded 
when a corpse is being carried to the funeral pyre or 
to the burial ground. 

On the whole, this survey of one of the purely 
indigenous industries of the countiy, the products of 
which are all locally absorbed, is of sufficient interest 
to justify the labour which Mr. Hornell has under- 
taken in collecting the materials for his excellent 
monograph. 

LUMINOUS INSECTS.^ 

T he power of emitting light at night is a property 
that has been developed to varying extent in 
many dilTerent branches of the animal kingdom.^ We 
find it, for instance, in the Protozoa, e.g. Noctiluca, 
an organism which, though microscopic in size, is 
sometimes present in such countless millions on the 
surface waters of the ocean as to make the whole sea 
appear to be abla/c with a pale, cold, “phosphor- 
escent” light. Higher in the animal scale we find the 
property well developed in the Hydrozoa, e.g. Pyrp- 
soma, a colonial oceanic form. We have it again in 
numerous molluscs, in the insects, and even in the 
vertebrates, a largo number of the fish that inhabit 
the abysmal depths of oct'nn, where the sun’s rays 
can never penetrate, carrying their own lamps disposed 
about their bodies in patterns that vary according to 
the species. Here, however, I propose to consider 
only the insects that exhibit this powder. 

There is, as might be expected considering the strik- 
ing nature of the phenomena in question, a very ex- 
tensive liter.nture on the subject. This is for the most 
part scattered throughout numerous scientific period- 
icals, but the earliest part of it, up to 1887, been 
collected together by Gadeau de iWvillc in his “ In- 
sects Phosphorescents,” published in that vear. 

It is rather remarkable that the beetles (Coleoptera) 
have almost a monopoly of light emission amongst 
insects, and even here the property is almost confined 
to two families. The first, and by far the most im- 
portant of these, for our consideration, is the Lam- 
pyridae, or, to give them their popular name, the 
glow-worms and fireflies. With them are associated 
one or two small closely allied families, the Phengo- 
didae, Rhagophthalmidje, etc., some of which are as 
yet very imperfectly known and unsatisfactorily char- 
acterised, In the Lampyridae proper the luminous 
organs, when present, are generally found in both 
sexes, though frequently more strongly developed in 
one than in the other, and are situated in the terminal 
or subtcrminal segments of the abdomen, the light 
being shown from the ventral surface. 

All members of this society are familiar with the 
glow-worm of this country, LamPyris noctiluca. 1 

^ From a paper reed before the South London Entomological and Natural 
Hictory Society by K. O. Blair. 
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will remind you that in this species, in the adult stage, 
the light-giving property is practically confined to the 
female. Destitute of wings, she is rather *an unlovely 
object, doomed to crawl about amongst the grass and 
low herbage, while her prospective spouse enjoys 
the freedom of the air above her. Yet her light is 
emitted from the underside of her tail, a situation that 
would not at first sight appear to be particularly well 
chosen as a source of illumination. Her modus 
operandi in exhibiting her light is usually to climb a 
little way up some convenient stem and to sit there 
with her lamp suspended, her body twisted a little to 
one side so as to exhibit the light without obstruction. 
If she can find no stem stiff enough to bear her weight 
she will remain with her body on the ground, the 
abdomen twisted to one side to expose the light as 
freely as possible, turning it first to one side then to 
the other in her attempts to attract the attention of 
wandering males. At Lugano Mr. H. Main and I 
have observed that they were particularly partial tg old 
walls, even sitting lo or 12 ft. above the ground. 
Though we found the larvae fairly plentiful in the 
grass the female beetles were always on the walls, 
and in such a situation their light was plainly visible 
from a long distance; the twisting motion of the 
abdomen was also clearly observed. 

Luminous organs are present in the male glow- 
worm in a similar situation, but to a very minor 
degree. The extent to which they are functional 
possibly varies in different localities. It is probable 
that in this sex the light is emitted only for a com- 
paratively short time after reaching maturity, and that 
it soon becomes exhausted. 

Photogenic organs are also present in an advanced 
degree in both the larva and the pupa; even the eggs 
are luminous, though there is here no definite light 
organ, but the whole surface glows faintly. 

To the same family belong the “fireflies” of 
southern Europe. Of these there is a considerable 
number of species, which possibly present slight differ- 
ences in the details of their light emission. One of 
the best known is Luciola iialica of northern Italy, 
a species the habits of which Mr. Main and I had 
the pleasure of studying at Lugano. 

Luciola italica was observed on (he evening of our 
arrival at Lugano, in the grounds of the school, near 
the lake. Though abundant after dark, th(jv were 
scarcely to be observed during the day. The* first 
flashes wore seen about 8.30, while the lingering 
daylight was fairly strong, and they were most 
numerous about q.30 or 10, after which time their 
numbers notieeablv decreased, though they could still 
be seen from our bedroom windows well ;iff<!r 1 1 p.m. 

As was to ‘be expected, all the fireflies caught on 
the wing were males. They have a fairly steady, not 
very rapid, flight, and flash their light at almost 
regular intervals, but they do not obviously appear 
io be searching for the females. When they do per- 
ceive an answering flash — and the discovery seems to 
be a matter of accident rather than the result of 
deliberate search — they pause in their course, and then 
fly down to it, although they may be as much as 
10 ft. away. 

The females were never observed to use their wings, 
but were always found on the gr.nss or the herbage. 
In these insects, unlike the American Photuris, etc., 
observed two years ago, the initiative in seeking a 
mate appears to be with the female, as in the case 
of Lampyris. At times they will be quite dark, while 
sometimes they will glow with an almost steady, 
though not very bright, light. When “ calling “ for a 
mate, however, they flash with rather long slow 
flashes, incompletely extinguished in the intervals. 
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Such a period of flashing is usually of short duration, 
and is succeeded by a dark period. It is this suc- 
cession of slow flashes that' bears the appearance of 
definitely calling for a mate, and during which the males 
most readily approach her, though .they are also 
attracted to some extent by a steady glow. 

The males, both in captivity and in nature, ue. 
when caught in a spider’s web, were observed to glow 
with a constant though not very brilliant light, some- 
what resembling the steady light of a female, but 
no case of flying males approaching these dead males 
was observed. 

The mating habits of many American species of 
Lampyridae, popularly known as lightning-bugs, have 
been investigated recently by McDermott.* In these 
insects, as in the European Luciola, both sexes are 
luminous, and the light is emitted as a series of 
coruscating flashes. Again, the male has the more 
brilliant light, but in these insects he seems to take 
the initiative in searching for a mate, hovering over 
the ground flashing his lamp, and apparently watching 
for an answering flash from the less active female 
concealed in the grass. 

The lightning-bugs investigated by McDermott 
belong mainly to the genus Photinus, of which the 
species are numerous, two or more of them often 
being found on the same ground. The results of this 
investigator’s observations, assisted by a series ^ of 
ingenious experiments with small electric bulbs which 
could be operated to simulate the flash of the insect, 
conclusively show that each species has its character- 
istic method of exhibiting its light, and that an indi- 
vidual of any one species will in general only reply 
to, or evoke a reply from, a member of the opposite 
sex of that species'. Ho found, however, that some 
species would respond much more readily to his arti- 
ficial flashes than others, and that some would even 
answer the flash of a match. 

A few details of his observations on certain .species 
may perha|js be quoted : — 

Photinus pyralis.-^ Tho flash of the female is given 
three or four seconds after that of the male, and is 
of the same colour, but of longer duration and less 
intense. 

Females would answer in numbers to the flash of 
a match swung in an arc to simulate the flash of a 
male, though as a rule not more than one female 
would reply to a flashing male. 

A particular fiimale would not reply to the flash of 
a male of another species (P. consanguincus) though 
she would tt> lh:it of a match. 

The m;dp could also bo deceived by a bulb placed in 
the grass and flashed throe to five .seconds after his 
own flash; when the bulb was flashed without the 
pause it was not so ofTcctive. 

No male was ever observed to reply to the flash of 
a creeping male. 

P. ran^otipiiucus. — ^The male gives a double flash, 
two flashers in quick succession followed by a pause, 
then two more, and so on; the female replies within 
a second to the second flash of the male. 

A particular female would not reply to the flash of a 
match, but would answer the double flash of a bulb 
when 20 or 30 ft. away; on a nearer approach she 
seemed lo recognise something unusual and would no 
longer reply. 

P. scintillans, — ^The male gives a short single flash 
and the female a longer single flash; the female in 
this species .is apterous. 

A female would reply to the first flash of a male of 
P . consanguineus, but the latter takes ho notice. 

P. marginellus, — The male gives a single short sharp 

■ Canad . Eniow .^ 1910, pp. 397-363; 1911, pp, 399-406: 191*1 P* 73 
pp. 309-311. 
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flash, yellower than that of P. sciniillans; the female 
replies with a double flash, the first sharper and 
brighter than the second, followed at once by the 
second. The reply is given very quickly after the 
flash of the male. 

P, castus. — ^The male gives a single flash, not so 
short and sudden as that of P, marginellus ; the female 
gives a single flash very much like that of P. scin~ 
tillans, but delivered immediately after the flash of the 
male; there is no distinct pause as in P. pyralis, and 
no indication of doubling as in P. marginellus, 

P. castus and P. marginellus are very similar, and, 
indeed, by some authorities, have been considered to he 
merely forms of one species. Mr. McDermott admits 
that he can find no points of structural difference 
between them, but considers them distinct species on 
account of the very different flashes emitted by them. 
They are fretjuently found flying together, but no case 
.of interbreeding has been observed, though especially 
watched for. 

Mr. E. E. Green ® has published notes on the use of 
the light by certain species of luminous beetles in 
Ceylon. Of these, one, Lamprophorus tenebrosus. 
Walk., belongs" to the Lampyridac properly so called. 
The female of this species is apterous with a ventral 
subtcrminal light-organ which she exposes -much in 
the manner of our glow-worm. 'Fhc male, though 
normally brilliant, approaches a “calling** female with 
the light shut off, its advent being heralded only by 
the partial extinction of the light of the female. 

The other species mentioned by Mr. Green present 
certain marked differences from normal Lampyridac 
in the emission of their light a.s well as in structural 
points, and have been placed in a separate family, 
Rhagophthalmidae. Concerning the light of Dioptoma 
adamst, Pasc., Mr. Green notes the larviforni female 
was observed to recurve the body over the back so as 
to expose the ventral subterminal light organ. On the 
approach of the male the litjht w’as [)artially eclipsed 
and the tail turned down. The male at the time was 
not known to be luminous, but under the stimulus 
of sexual excitement, it was observed to exhibit a 
row of luminous spots along each side of the abdomen, 
as well as dorsal spots on the abdomen and across the 
base of the thorax. 

I have recently received from Mr. Gairdncr, of 
Bangkok, some females of a glow-worm which, he 
reports, turn up their tails to exhibit the light in a 
similar way to Dioptoma. Like the female Dioptoma, 
they are of a more dog(Micralivc type than 
Lampyris females, the antennae and legs being small 
and feeble with a reduced number of joints. 

Allied to these and to the Lampyridje is another 
sm.all family, the Phengodidae, many of the members 
of which possess very remarkabh^ luminous proper- 
ties. In Brazil and Argentina, for example, is an 
insect that on account of its peculiar scheme of 
luminositv has long boon known as a “ railway ” 
larva. The head of this creature glows brightly with 
a red light, like n live coal, which is more or less 
intermittent in character, while along each side of the 
body is .a row of more constant lights, green or 
yellow, or even changing at intervals from a bhii-sh to 
a more yellow hue. For manv years these “ railway *’ 
larvae ^ vvere nothing more than a puzzle to ento- 
mologists. On account of their light-giving potvers 
they were usually considered to be Inmpyrid larvae, 
though nothing else like them w\as known. Still less 
were they like the larvae of the only other known 
luminous coteopterus family, the Elntorida?. The 
astonishment was great when in 1885^ it was an- 
nounced . that the botanist, Hieronymus, had found 

^ Tr«nE Enr. s©*., iof«,r«. 719 , . 

♦ Haa«®, ATa/nr. Oett, Ms., o. and Dtufsche En*. 

ivEii., p. |«4 ; ••Cam*'. Nar. H|%t. In* nart ii., p. *51. 

NO, 2406, VOL. 96] 


one of these so-called ** larvae*’ mated^with a beetle 
belonging to the genus Phengodes. Eggs were ob- 
tained from it which in due course produced larvae, 
thus proving that the supposed larva was in reality 
the sexually mature, though degenerate and com- 
pletely larvifonn, female of a beetle. 

We are now .confronted with the very interesting 
question as to whether the apterous, more or less 
larviform, state of the females of many of these glow- 
worms is a primitive condition or the result of de- 
generation from an earlier, higher, winged type. Riley • 
states that the female larva of Phengodes laticollis 
and Zarhipis riversii, both North American species, 
goes through a pscudo-pupal state prior to the final 
moult. It appears, therefore, that this larviform 
female is a mature though degenerate female, and that 
we have not here to do with a case of paedogenesis ; 
i,e, of the larva becoming sexually mature without the 
attainment of somatic and inctamorphic maturity. 

The same writer considered that we here “get a 
glimpse, so to speak, into the remote post, from 
which has been handed down to us, with but little 
alteration, an archetypal Hexapod form which pre- 
vailed before complete metamorphosis^ had origin- 
ated.” Were this really the case, it is difficult to 
.account for the occurrence of a pupal state in the 
individual development of the female, though this 
might perhnp.s be interpreted as a partial transference 
j from the metamorphosis of the male. Further, if the 
I larviform condition is to bo explained as a case of 
arrested development and the persistence of a primi- 
tive type, either one would expect to find it fairly 
constant in a group of closely related species, and 
genera evidently arising from a common ancestry, or 
it must be considered as a kind of throw-back or 
reversion to an ancestral type. 

For my part I prefer lo regard the theory of de- 
gradation from an earlier winged typo as^ affording 
a better explanation of the facts as wc find thepi. 
Wo have the successive stages in such degeneration 
all illustrated, from the fully winged though sluggish 
female of Luciola, through ihe brachypterous state 
found In the females of certain species of Photinus, 
down through the apterous but otherwise dcvclop- 
mentally mature females of Lampyris, and the more 
degenerate tvpe of female of Diuptom.a lo the com- 
pletelv larviform femaU's of Phengodes. The steps 
in this scries do not imply relationship or common 
ancestrv, but nierelv indicate the points, successively 
further' and further b:ick in the phylogeny of the 
group, when the use of the wings in the course of 
any particular line of development was discarded and 
their consequent degeiieratioq set in, or, to put it 
briefly, that the apterous condition is of polyphyletic 
origin. I know of no instance amoncr the I.ampyrida?, 
such as we have amongst the Lepidoptora with ap- 
terous females (cj.g. Anisobteryx aescularia^ where, 
though wings are wanting in the adult, there are well- 
developed wing rudiments in the pupa, but J 
found one female of Lampyris nortiluca with the 
wing and wing-cover well developed, though shrivelled, 
on one side of the bodv. 

With the question of the evolution of the apterou.s 
female is bound up the question of the evolution of 
the power of luminosity. Many members of the 
family Lampvridae are probably not luminous at all. 
Pale yellowish abdominal spots arc almost always to 
be detected in the region of the luminous organ, but 
whether the species possessing them are always 
luminous is open to doubt. Our knowledge of ^the 
habits of many of these insects -’s extremely defective, 
and it is frequently impossible *•> say from dried 
specimens whether a species is or is not luminous. 

» Eh/. Mo. r- >< 8 . 
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In most of the luminous species the eyes, particu- 
larly of the males, are extraordinarily large and well 
developed (e.g. Lampyris, Photinus, Ludola, etc.), but 
the antennae are simple. In the non-luminous 
species, on tho other hand, the eyes are of 
a more normal size, but the antennae of 
the male are frequently strongly plumose (e.g, 
Cladodes, Lamprocera, etc.), a feature that 
in this order as in the Lepidoptera is usually 
regarded as indicative of a highly developed sense of 
sex-perception in this sex, correlated with the posses- 
sion of sluggish and retiring habits on the part of the 
female. It is noteworthy that in the genus Phengodes 
both the plumose antennae of the male and the powers 
of luminosity of the female arc unusually well 
developed. 

Undoubtedly the chief function of the light is in 
securing the mating of the sexes, but that this is a 
secondary function only is evidenced by the dilTcrent 
degree to which the use of the light is developed. Its 
wide occurrence within the family proves that the 
power of emitting light must have arisen early in the 
evolution of tlw family, though exactly how it 
originated it is impossible to say. Possibly, it may hrive 
served at first as an indication of unpalatabilitv, com- 
mon to both sexes, and then, coming under the influ- 
ence of sexual selection as an evolutionary force, have 
developed along^ the various lines we see indicated. 
In connection wdth their unpalatable qualities, it may 
be noted^ that the Lampyridae is a family that has 
many mimics in other families of beetles, amongst 
the Tcicphoridae, for example, and the longicorns. 
Species of the longicorn genera Amphionycha and 
Dadoychus even go so far as to have a ventral 
pseudo-luminous patch resembling the luminous patch 
of the fireflies, but in the allied genus Alampyris, where 
the dorsal mimicry is quite as close, this patch is 
lacking. 

Apart from its principal function in securing the 
proper mating of the sexes, the light seems also to be 
largely used, at any rate by the males, for purposes 
of display. Where tho powers of luminosity arc 
largely developed in this sex the emission of the light 
is usually of^ an intermittent flashing type. It has 
been noticed in various parts of the world that these 
flashing males tend to congrognfo in large cx)mpanies, 
and that all the individuals of one of these gatherings 
will flash in concert. All the fireflies around one tree 
or group of trees, for instance, will flash together, 
while those around a neighbouring tree will bo pulsat- 
ing to a different time. This feature has been ob- 
served of a European species of Luciola (though Mr. 
Main and myself were unable to detect anything of 
the sort with L. iialka at Lugano), of an Indian 
lampyrid, genus not stated, and of the genus Aspido- 
soma in South America. The American species of 
Photinus and Photuris do not seem to possess the 
habit. 

The exact reason of this flashing in concert, or 
the method by which it is brought about, have not been 
ascertained. It has been suggested that the light is 
not really intermittent in character, but merely appears 
so owing to its being alternately masked and ex- 
hibited by movements of the creature’s body, and that 
a slight puff of wind might perhaps affect all the mem- 
bers of a companv and cause them all to conceal their 
lights at once. Though this explanation of the inter- 
mittent character of the light applies well enough to 
Pyrophorus, an insect we shall shortly consider, it is 
certainly not applicable to these Lampyridas. It is 
n^ht is not absolutely extinguished between 
the flashe.s, but it is so diminished as to become prac- 
ticallv dark; ^loreover. the flashing in unison is too 
regular to be caused by chance puffs of wind. A 
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more probable explanation of the phenomenon is that 
each flash exhausts the battery, as it were, and a 
period of recuperation is r^uired before another flash 
can be emitted. It is then conceivable that the flash 
of a leader might act as a stimulus to the discharge 
of their flashes by the other members of the group, 
and so bring about the flashing concert by the whole 
company. 

The physical and chemical nature of the light of 
these insects have been the subject of numerous inves- 
tigations. Though often spoken of as ’’phosphor- 
escent,” the light has nothing whatever to do with 
the oxidation of phosphorus. 

The most recent conclusions are those of Dubois, and 
were summarised by liim in a communication to the 
Zoological Congress at Monaco in 191^. He finds that 
tho mechanism for the production of light is the same 
throughout for both plants and animals, and is the 
result of the action of an oxidising zymase upon an 
organic proteid product in the presence of water. 

^ In the case of luminous insects the proteid, which he 
} calls litcifcrint\ is contained in the form of granules 
in the photogenic organ, while the zymase, to which 
• he applies the name lucifetase, is dissolved in the 
blood. The light is given off by the action of the^ 
luciferast' on the luciferine as the blood passes through 
I the luminous organs. This zymase can be replaced 
I experimentally by a chemical oxidising agent such 
as permanganate of potash, lead dioxide, hydrogen 
dioxide, etc. 

The luminous organs in these insects are found on 
dissection to be abundantly supplied with tracheae, 
which open by means of very large spiracles. It is 
probable that by opening or closing these spiracles the 
insect is able to regulate the supply of oxygen to the . 
luminous organs, and so in some degree to control the 
omission of light. 

Though in many species the flashing of the male is 
so regular as to suggest its being due to reflex rather 
than to voluntary action, yet in the female the light 
appears to be more under the control of the insect. 

In many species the light may be emitted after tho 
death of the insect, but in the case of males of tho 
flashing species the light is then constant instead of 
intermittent and h^ss intense than in life. While 
searching for the females of Luciola italica, I W'as 
several times deceived by the constant faint light of a 
dead firefly caught in a spider’s web near the ground. 

Another group of beetles the light-giving properties 
of which have caused them to be very widely known — 
at any rate by name—are the ’’fireflies” of tropical-V^ 
America, Pvrophorus. These must not be confused' 
with the “fireflies” of Italy and southern Europe, 
which, as I have said, are really winged glow-worms 
allied to the lightning-bugs of the United States. The 
fireflies of tropical America and the West Indies, the 
creatures that the local belles wear in their hair, and 
about their persons, as a kind of living jewelry, 
known locally as Cucujos, belong to a very different 
family, the Elateridae, or skip-jacks. They are con- 
siderably larger than the glow-worms, and their 
light organs are ^ differently situated. The most 
obvious are a pair of large yellowish spots on the 
thorax,^ one near each of the po.sterior angles. If the 
IS examined alive, these spots, the “eyes” as 
they are called, will at first be quite dull and opaque; 
but when the insect is handled they will soon be ob- 
served^ to kindle, the glow increasing gradually 5” 
intensity tt reaches its maximum. This light i*^ 
only emitted by the firefly when stimulated by some 
excitement, such as that caused by handling, and 
gows steadily so long as the excitement continues; as 
this wanes the light gradually dies away. 

When the insect is on the wing the light seen i*' 
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not that emitted from these eye-spots, but originates 
from another light organ at the base of the abdomen. 
This organ is usually concealed between the abdomen 
and thorax, and is only exposed when the elytra are 
open so that the abdomen can be bent back. The 
light is of a redder, or yellower, colour than that 
emitted from the thoracic spots; and is intermittent 
instead of continuous, the flashes being caused by 
slight movements of the abdomen, whereby the light 
is alternately concealed and exhibited. The bionomic 
value of the light in these insects is not at all under- 
stood, but it does not seem to have any sexual function 
in this case. 

The larvae of these fireflies arc also luminous. They 
are of typical elaterid form and live in rotten wood. 
In the young larvae the light is emitted from the junc- 
tion of the head with the body, but in the older larvae 
it is emitted also from the junctions of the segments 
all along the body. The eggs also arc stated to be 
luminous. 

Various beetles of other families have been recorded 
;is luminous, but all these records want confirmation, 
and some of them were certainly only accidental. 

To sum up, nearly all the cases of luminous insects, 
i.iiid all those that are in any way well known and 
I ommon, belong to the order Colcoptera, and even here 
almost entirely to the family Lampyrida;. An excep- 
tion to this statement is found in the elaterid genus 
Pyrophorus, but other records all require confirmation. 
In the Lampyridae the light plays an important part in 
securing the mating of the sexes, but its functions 
in other luminous beetles have not been satisfactorily 
explained. 

In other orders of insects luminosity is rarely met 
with, at any rate in the normal condition of health; 
little or nothing is known of the part that it plays in 
the life of the animal ; indeed its very existence, apart 
from what we may call accidental causes, is usually 
more or le^s problematical. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — ^The Romanes lecture— subject, “Science 
.ind the Great War ” — was delivered by Prof. E. B. 
Poulton on December 7 before a large audience, which 
followed with marked interest and frequent applause 
the scathing indictment brought by the lecturer against 
the ruling powers of this country for their neglect of 

> tiie teachings of science with regard to the conduct of 
the war. Prof. Poulton showed how by their refusal 
to benefit by the expert knowledge which might have 
been at their command for the asking, the Government 
had actually played into the hands of the enemy. This 
was especially apparent in the case of the materials for 
the manufacture of high explosives and in that of the 
importation into Germany of foodstuffs. The evil had 
to some extent been stopped, thanks, in the matter of 
cotton, to agitation by the Press; but it was still far 
from being at an end. The most deadly kind of war 
was one waged by a ruthless enemy employing to the 
full all the resources of modern science. Such an 
enemy we were now bein^ called on to face, and .our 
only hope of success lay in using those means which 
were ready to our hands if the authorities could be 
indued to apply for information and assistance in the 
proper quarters. 

Sheffield. — At the annual meeting of the court of 
governors of the University, it was announced that 
one outcome of the war was the establishment of a 
d^artment in the scientific teaching of glass-making. 
The industry, an important one for the rougher kinds 
of work in south Yorkshire, had previous to the war 
to cope with serious German competition. The time 
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is suitable to encourage this industry when it is re- 
lieved from German rivalry, and it is hoped that the 
University’s efforts Will be directed towards the finer 
kinds of glass work in which this country did but 
little in the past. A lecturer and a demonstrator in 
glass manufacture have already been appointed. 

The great demand^ for medical men and the un* 
desirability of diseduraging suitable students, especially 
women, has resulted in the University deciding that 
Latin is no longer required as a subject in the matricu- 
lation examination for the medical degree. The new 
regulation continues until the University shall other- 
wise determine. 

The list of past and present students and staff of 
the Imperial College of Science and Technology serv- 
ing with H.M. Forces, issued in May last, has been 
corrected so far as possible up to May 27. An analysis 
of the roll gives the total in connection with each of 
the constituent colleges. The grand total of present 
and past students and members of the staff was, in 
the case of the Royal College of Science, 161, the Royal 
School of Mines, 305, and the City and Guilds 
(Engineering) College, 719, being 1185 in all. Of this 
total 376 were present students, 739 past students, and 
70 members of the staff, 715 of the total being officers. 

As has been already noted in these columns, Columbia 
University received by the will of the late Mr. A. F. 
Eno the residuary estate. It is now announced in 
Science that Columbia University also receives a re- 
versionary interest in certain bequests, and bequests of 
5o,oooZ. each are made to New York University, the 
American Museum of Natural History, and the Metro- 
politan Museum of Art. Our contemporary also re- 
cords that Mr. and Mrs. Norman W. Harris, of 
Chicago, have increased their gift of 5000I. to Mount 
Holyoke College made at the time of the seventy-fifth 
anniversary, to io,oooL, for the endowment of the 
chair of zoology. 

The annual meeting of the Mathematical Association 
will be held on Wednesday, January 5, at the London 
Day Training College, Southampton Row, London, 
W.C. The following addresses will be given (i) 
The aims of education, a plea for reform, (2) The 
allowance for the earth’s rotation in the. theorj' 
of projectiles, Prof. A. N. Whitehead; The 
results of an investigation into the degree 
of accuracy that may be expected in simple 
arithmetical work in boys* schools, G. W. Palmer. 
There will be a discussion on (a) the use of mathe- 
matical tables in schools, and (b) desiderata in a 
book of such tables for school use, to be opened by 
Mr. A. Lodge. 

In a recent publication of the Department of Agri- 
culture and Technical Instruction for Ireland (Dublin, 
1915) Mr. E. P. Barrett deals with suggestions for the 
teaching of the firs‘t year’s syllabus in experimental 
science in secondary schools. The proposals mainly 
refer to the use of graphs, with special application to 
the experimental determination of the relations be- 
tween connected quantities. Unfortunately, however, 
the author overlooks the necessity of drawing graphs 
between quantities of the same kind in their proper 
proportions, and his figure makes the circumference 
of a circle appear to be about one and a half times its 
diameter, a mistake for which hundreds of marks are 
probably lost every year by examination candidates. 

A COPY has reached us of the prosp^tus of the 
School of Tropical Agriculture, Peradeniya, Ceylon, 
of which the Director of Agriculture is the Principal. 
The school is situated close to the Botanic Gardens, 
and is intended for boys of seventeen years of age 
and over who have passed the eighth standard of the 
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Education Department or its equivalent. An elaborate 
scheme of work is set out for the course of instruc- 
tion, including chemistry, plant diseases, agricultural 
engineering, animals, co-operation, etc., which is tb 
cover a year of three terms. Three examinations 
are arranged for during the course, and a certificate 
is to 1^ granted at its conclusion. If the 
students succeed in gaining a sound knowledge of 
even a quarter of the subjects detailed in the pro- 
spectus, the school may perhaps be considered to 
justify its existence, but it would seem impossible in 
so short a time as a year for a real grasp of tropical 
agriculture to be gained by the students. Lectures 
and demonstrations are to be given by the staff of 
the Agricultural Department, an arrangement which 
bids fair seriously to hamper the legitimate work of 
the agricultural officers if the syllabus is to be fol- 
lowed and not to be merely a grandiose paper 
scheme. 

The Appointments Board of the University of Lon- 
don was appointed hy the Senate in 1909 to as^•ist 
graduates and students of the University to secure 
appointments. During the past academic year the 
Board has secured more than 100 .appointments for its 
clients. In the last report of the Board to the Senate 
attention is directed to the special assistance which 
has been given recently, in filling the vacancies caused 
by men enlisting, by the appointment of women gradu- 
ates to them. The services of educated women are 
proving of great value in boys* schools, in business 
offices of every kind, and in the various Government 
departments. The secretary to the Appointments 
Board, University of London, will be glad to assist 
employers by giving names of suitable women 
graduates still disengaged. 

The Cambridge University Calendar for the year 
1915-26 has now been issued by the University Press. 
The present edition contains an index of complete 
degrees honoris causa^ in addition to the index of 
titular degrees which appeared last year. A separate 
section on the war has also been added, and an anno- 
tated list of presidents of the union, from the founda- 
tion of the society in 1815, appears in the appendix. 
In other respects the edition ot last year has only been 
brought up to date. Since the section on the war was 
sent to press, a supplementary war list has been issued 
by the Cambridge Review, From this it appears that 
the total number of members of the University on ser- 
vice is now 10,250, and of these nearly one in seven 
is numbered among the killed, the wounded, or the 
prisoners, while more than 300 have won distinctions 
in the field. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, December 2 -Sir J. J. Thomson, presi- 
dent, in the chair.- -W. H. Young ; Note on the exist- 
ence of converging sequences in certain oscillating 
successions ot functions. — S. A. Shorter and S. 
Ellingworth : The emulsifying action of soap a con- 
tribution to the theory of detergent action, (i) The 
hydrolysis alkali in a soap solution is cap.'ible of assist- 
ing in the formation of the soap absorption layer by 
interacting with free fatty acid in an oil. (2) The 
“surface activity** of the hydrolysis alkali, in case of 
oils containing small amounts of free fatty acid, is 
much smaller than that of the undccom posed soap. 
(3) Surface activity of free alkali in soap solution is 
less than that of the same concentration of alkali in 
water. (4) Addition of alkali to soap solution in- 
creases surface activity of soap. This effect is much 
too large to be explained by suppression of hydrolysis. 
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It is suggested that the effect is due to increase in 
colloidal nature of ** semi-colloidal* ’ soap solution. — 

P. £. Shaw : The. Ncwtoiiian constant of gravitation 
as affected by temperature. (1) It has been found 
possible (a) to obtain consistent cycle readings in a 
gravitational experiment of the Cavendish type, even 
though the large masses are maintained for hours 
j above 200^ C., while the small masses remain at 
j ordinary temperatures ; (b) to carry .on this investiga- 
* tion ill the centre of a city at any time b^ day or night, 
in spite of tremors and the special disadvantage of 
having the torsion balance in a vacuum. (2) The con- 
clusion reached is that there is a temperature effect 
! of gravitation. When one large mass attracts a small 
I one the gravitative force between them increases about 
I 1/500 as temperature rises from, say, 15® to 215®^ 
j Provisionally, the result is stated as + 1*2 + per 
1° C. The readings are not steady enough to justify 
I the stateiiK'nt that there is a linear relation f6r 
Time may he a factor in the effect, but the net' result 
has not bi tMi shaken by a long series of tests. (3J The 
abuvi* 11 suit, though new, is not entirely unsupported 
by other experiments, for previous work jrields indirect 
I evidence of a i)()sitive temperature-coefiicient. The 
weight experiments of Poynting and Phillips, which 
I yielded negative results, are not strictly comparable 
I with the nuth()r*s. (4) As a by-product of thgse ox- 
I periments, it was found that silver bars of the highest 
purity, after being heated to 130® C. and kept in a 
strong magnetic field, were permanently, though 
weakly, magnetised, and that the coercivity was con- 
siderable.— (J. 1 . Taylor: Skin friction of the wind on 
the earth’s surface. The amount of the skin friction 
between the wind and the surface of the earth is 
calculated from observations of wind velocity at 
different heights above the ground. It^is found that 
the skin friction force acting on unit area of th(? 

, ground is proportional to the square of the wind 
velocity, and that its actual value is of the same order 
as, tliough probably smaller than, that found by ex- 
perimenting with fiat plates and pipes in the labora- 
tory. The object with which the investigation was 
undertaken was to find out whether the skin friction 
! on a small surface is nearly equal to that on a very 
! large surface; but if it were assumed that this is the 
case, the method employed furnishes an explanation 
of the fact that the surface wind is, on the average, 

; roughly about half fhe gradient wind in the latitude of 
the British Tsl<*s. 

I Society of Public Analysts, December i. — Mr. A. Chas- j 
j ton Chapman, pn'sident, in the chair. — W. Partridge 
The “presumptive coli test** on unchilled water. The 
j author points out that if positive results are ignored 
I and negative results only considered, the “presumptive 
j H, coli test’* often usefully supplements the ordinary 
I chemical analysis of unchillcd water. — E. R. Bolton : 
i Notes on methods of analysing oleaginous seeds and 
; fruits. It is shown that tbe errors m the estimation 
1 of oil in oleaginous seeds and fruits (copra in particu- 
} lar) are duo rather to “sampling” tnan to actual 
^ analysis. Methods of sampling, grinding, and analysis 
; were demonstrated to show that, while the oil in copra 
; could be estimated with great accuracy by the methods 
I given, a departure from the procedure would be liable 
‘ to cause considerable error. 

I 

: Manchester. / 

Literary and Philosophical Society, November 16. — Prof. 

S. J: Hickson, president, in the chair.— Dr. G. A. 
Hemsalech : The spectra emitted by metal vapours in 
the explosion region of the air-coal-gas flame. The 
author reviewed the wqrk done on Bunsen-flame 
^ectra by M. de Watteville, and on the different 
flame spectra of calcium and iron by Hemsalech and 
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de Watteville. He described a simple and convenient 
burner by means of which the various flame pheno- 
mena can be readily subjected to spectroscopic observa- 
tion and experiment. Photographs were shown to 
illustrate the changes in the^ Swan spectrum emitted 
by the explosion region of flames on passing from rich 
to very weak gas mixtures. For very weak mixtures 
the ordinary l^an spectrum disappears, and another 
band spectrum* develops. Some experiments were then 
shown to demonstrate the action of electric fields on 
the flames of weak gas mixtures charged with sodium 
vapour. The great sensitiveness of such flames in a 
longitudinal field was illustrated in several ways, and, 
in particular, it was shown that when the gas mixture 
had become so weak that in the absence of the electric 
field it would no longer ignite, it would do so immo* 
(fiately on the field being restored. 

Edinuurch. 

. JRoyal Society, November 15. — Dr. J. Horne, vice- 
president, - in the chair.— Dr. H. Drinkwater : Pre- 
liminary notice of a family showing inherited abnormal 
segmentation 6f the digits of both hands. The chief 
anatomical peculiarities were : — (i^ The index, middle, 
.^nd little finger much reduced in length, the ring 
jinger projecting far beyond the others ; (2) radiography 
shows (a) that the hands belong to the minor brachy- 
dactylous type, with abortive but separate middle 
phalanx; (b) that the base of the proximal phalanx 
of the index finger was very oblique, instead of being 
at right angles to the length of the bone, a condition 
shown to be due to the interposition of an extra bone 
of triangular shape; (c) that there are frequently two 
bones in ^lace of the normal single proximal phalanx 
in the middle finger, the extra one being in series 
* with the extra bone in the index finger. The condition 
had been hereditary in the family for (at least) four 
generations, and was transmitted on Mendelian lines. — 
Prof. Cossar Ewart and Miss Dorothy Mackenilc : The 
moulting of the king penguin. By means of a beau- 
tiful and complete series of photc^raphs taken by Miss 
Mackenzie at the Edinburgh Zoological Park, the 
whole succession of stages in the process of moulting 
was clearly demonstrated. Other connected peculiari- 
ties of feather growth were also described. 

Duhlin. 

Royal Dublin Society, November 23.— Prof. W. Brown 
in the chair. — Prof. VV. Brown : The subsidence of tor- 
sional oscillations and the fatigue of iron wires when 
N^ubjeclcd to the influence of alternating magnetic 
Wt^'lds of frequencies up to 250 per second. In the 
subsidence of torsional oscillations and in the fatigue 
of iron wires under the influence of alternating mag- 
netic fields it was found that the time taken to effect 
the maximum fatigue was inversely proportional to 
the frequency of the applied .'ilicrnating magnetic 
field, and that the maximum value of the fatigue was 
the same for frequencies 50 to 250 per second. In- 
creasing the frequency of the alternating magnetic 
field five times had very little effect on the subsidence 
^ torsional oscillations. — P. E. Belai and Prof. M. 
'ilartog : The path of a small permeable body moving 
with negligible acceleration in a bi-polar field. When 
a small pellet of paraffin wax containing iron dust is 
floated in glycerine in the vicinity of the poles of an 
electromagnet, certain curved paths are described by 
the pellet, which moves so as to include the maximum 
number of lines of induction. These paths were traced 
by focusing the image of the pellet on the ground 
glass of a camera fitted with a right-angled prism, 
dotting in with a pencil the successive positions 
01 the image. The curves were taken for similar and 
dissimilar poles. — ^T. G. MasAn ; Preliminary notes on , 
the cartehydrates of the Musci. The wide divergence 
ot opinion that prevails concerning the carbohydrates 
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of the angiosperms haS' suggested that an investigation 
conducted among the Musci would be of interest, and 
might shed light on . the subject of photosynthesis. 
Dextrose, levulose, and sucrose have been identified in 
the following species : — Folytrichum commune. Sphag- 
num cymbifolium, and Thuidium tamariscinum. 
Maltose was found in ^P. commune alone ; it is found 
only when starch is present. Invertase was detected 
in P, commune, T. tamariscinum, S, cymbifolium, 

‘ Brachythecium rivulare, and Dicranus majus. The 
distribution of diastase and maltase is dependent on the 
presence of starch. In P. commune and S, cymbt- 
jolium the hexoses are the chief form in which the 
carbohydrates are translocated from the leaves. In 
5 . cymbifolium sucrose is the first sugar to be formed 
in appreciable quantities after the application of light. 
— J. Dowling : A new form of very high resistance 
for use with electrometers. To measure very small 
currents by a steady deflection method, using an elec- 
trometer, very large resistances are required. The 
equivalent to such a large resistance may be obtained 
by alternately charging and discharging a condenser, 
as in Siemen’s method for measuring small capacities., 
Assuming that the electrometer system has a capacity 
large compared with the condenser (c farads), which is 
intermittently connected to it (n times per second), the 
potential (V), to which the electrometer system rises, 
when a current (i) is flowing in, is given by the 
equation ficV = t. The arrangement is thus equivalent 
to a resistance R=i /nc ohms. Values of R up to 
10^® ohms have been worked with, but greater values, 
may be obtained. If the condenser is not simply dis- 
charged each time, but charged with the opposite sign, 
the method may be used as a “zero** or a “compensa- 
tion** method. 

Paris. 

Academy of Sciences, November 22. — M. Ed. Perrier 
in the chair. — L. Maquenne ; The action of saccharose 
on the cupropotassic solution. In the action of alka- 
line copper solutions upon invert sugar, the reducing 
power is mainly dependent upon the proportion of 
alkali and only slightly affected by the proportion of 
copper. But with cane-sugar the reverse is the case; 
the action appears to be one of oxidation by the copper 
salt, and is not a result of hydrolysis by the alkali. — 
L. tiulgnard ; New observations on the formation of 
pollen in certain Monocotyledons. In all the species 
of IridaceJB examined the mode of division of the mother 
pollen ct ‘11 resembles lhat typical in the Dicotyledons. — 
A. Blondcl and F. Carbenay : The forced oscillations of 
.an oscillating system with discontinuous damping. — 
P. Carrasco : The structure of the line spectrum of the 
solar corona. A photograph of the solar corona t^iken 
during the eclipse of August 21^ 1914, gave a red line 
as the most prominent in the spectrum (A 6374). It is 
now shown that this line is included in Nicholson’s 
series, A = ( 18-5397— i- 102911)-'', n having the values 
o, I, 2, 3, etc. — j. Haag ; Tlie calculation of time. — 
Gabriel Sizes ; The resonance law of sonorous bodies. 
— L. Tschugaeff and L. Tschcrnljacfl : The complex 
hydroxylamine compounds of bivalent platinum. An 
account of the preparation of all the members of the 
series Pt(NHa.OH)„(NH.,),_„X*, of which only the 
extremes, Pt(NIIa),X2 and Pt(NH2.0H)4X2 w’crc pre- 
viously known. — M. DallonI : The upper Miocene in 
the west of Algeria ; the Hipparion layers of Tafna. — 
P. W. Stuart-Menteath : The lignites of Bidart-Biarritz. 
— Louis Lapicque ; New methods for electrodiagnosis. 
— Charles Nicolle and Ludovic Blaizot : New researches 
on exanthematic typhus. The virus can be presei^ed 
indefinitely by transmission through guinea-pigs. 
During the fever, the unknown micro-organism of 
typhus is present in all the organs of the body, even 
when free from blood. — E. Vaitlcar : The terminations 
of the acoustic nerve.— H. Colin : The sterilisation of 
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water by carbonic acid under pressure. ^ Water con*, 
taining the Eberth bacillus is sterilised by carbonic 
acid in 20 hours under 10 kg. pressnep, 8 to 20 hobrs 
under 15 kg., 3 to 9 hours under 2p kg.^ and;3 to 6 
hours under 25 kg. pressure. Data for .other micro- 
organisms are also given. 
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Whipple.— Some Applications of the 'two -three Itirational Space Trail'* 
formation: T. 1.. Wren —'I'he Circles which Touch the £*cribed Circles 
of a Triangle" 'I*. C. I.ewi*. 

Optical Society, at 8. — finprovrmcnis in Prismatic Comp.Tsscs, ivith 
Special Reference to the Crea.h-Osborne Patent Compass : A Hughes. 

s FRIDAY^ Dkcemhfk to. 

Royal Astronomical Socirtv, at 5.— (i) The Accu'acy of Hagen's 
Chan of T Herculis, and on a possible new Vari>t> Ic Star ; (a) Not.>on the 
number of faint stars with lar^e Proper Motions: F. A. Rellamy.— The 
'I beory of Ster'streaining and the Structure of the Univer-e: J. If. 
Jeans.— (1) The ViscO'ity of the Farth. second paper; (a) The Figure of 
the Elfth ; a to Mr. Hmks: H. [cffieys. — Note on Comet Meflish 
(i(iT5ix), 1915, Oriolier 4 : F. Henroteau. — Preliminary Paper on recent 
lists of new Double .Stars: F.. Dtuilittle. — 'I hi* Disirihution of .Stars in 
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Regio'' in the Sky as a Spiral H. H. Turner. — Kaxendcll’s Observ«tions 
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R f.eonis: H. H. Turner and Mary ttlagg. 
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Florida, the Panama Catjal Zone, and the Antillean Region : Or. W, H. 
Dali.— Description of Tw'o New .Species of Angasella: (J. K. Gude. 
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Roval GsocaaviiiCAt. Sociei'V. at a. 40 .-The Work of the Pero-Boiivia 
Boundary Cbmmitsioo : Sir T. H. HoKicb. 
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Victoria Institute, at 4.30.— The Movements of the Stars ; Prof. A. S. 

^ Eddington. ' ... 

Society of Rnginebr^, at, 5 . sq.'-** A nnual General Meeting. 
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Royal ANTHROPOLOCicAi Instivote, at 5. —the Evolution of the Earliest 
“Chelles” Palasoliihs from^the Rbri'ro-Caripaid ^plemenU : J. Reid 

iNSTiyuTiON OF Civii. BNOiNfEENei At 5.30.— “James Forest" Lecture, 
Electrical Railways : H. M, Hobart. » 

Illuminating Engineering Soenrv, at 8.— Rccent^levelopments in 
Electric Incandescent Lamps in Refalion to Illuniiflamig Engineering: 
Prof. J. T. Morris. 
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Royal Society of Arts, at 4.30.— Carillons and Carillon Playing: J. J. 

Denyn .mil W. W. Starmer. , « . u 

Royal Metrorological Society, at 7.30.— Tha Incidence of Bright 
Sunshine over the United Kingdom during the thirty years, iqko : 

K. J. Brodie.— Remarkable Cloud Phenomena; J^r. W. Galloway. — 
South African Coast remperatures ; Ur. J. K. Suit* n. • ... 

Royal Microsci*fical Society, at B. — The Use of flitta-violet Light in 
Microscopy : J. K Barn.ard. , 

Gkoluoical ^ociHTY, at 5. 20 — Decp-Boring for Coal at Littiei Africk, 
near Missend«n (Bucks) : Dr. A. Strahan. 

THURSDAY, Dbcrmbf.r i6. " 

Royal Society of Arts, at 4.30.— The Indian Jute Industry: C.^ 
McLeod. ^ ^ 

Institution of Elfctrical Engineers, at 8.— The De'ign at flign-'.- 
pressure Distribution Systems: J. R. Beard. 

Rovai i»EooRAi MicAL SOCIETY, At 5.— 'I'hc Nature and Formation df Sana 
Ripples and Dunes: W. J. Harding King. 

I.iNNEAN Society, at 5.— The structure and History of Play ; 1 he FI ating 
Fen of the Delta of the Danube Mi'S Marietta Pallis.— I he Seed-mass ^ 
and DUpiTsal of Hclleborut fatidus, Linn. : T. A Dymes.— Sample of 1 
“Figuied l•bony,‘’ with .'Npccnnciis of Walking-sticks Manufaciurcd 
from It by Messrs. He. ry Howell & Co. : B. Day don Jackson.— The 
Reproduction of Protodrilus ; E. S. Goodrich. 

FRIDAY, December 17* • 

Institution 07 Mechanical Engineers, at 6 — Engineering Colleges 
and the War ; Dr. R. Mullineux Walmsley and C. E. Larard. 
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IND TORIES. 

T he, application ^bf '^scietlce to industry is a 
subjfect which the war has brought to the 
forefront in the most striking way possible; and 
it is begii^ning to be understood how essential to 
industrial development is scientific research, 
whether carried on purely with the motive of in- 
creasing nattiral knowledge, or in laboratories 
where hnaacially profitable solutions of practical 
problems are the chief aims. 

• One of the most interesting characteristics 
of the development .of industrial organisations 
during recent years has been the establish- 
ment of industrial research laboratories. A 
laboratory for the testing of the materials em- 
ployed, and of the finished products of a nlanu- 
facturing firm, is an essential part of every 
modern works. The newer laboratories, how- 
ever, show that manufacturers are realising the 
necessity for scientific research in those branches 
of science with which their industry is most 
. closely connected. They realise that it is not 
enough to ensure that the apparatus and machin- 
ery that is manufactured is up to standard, and 
to effect those minor improvements in detail 
which become evident from careful and systematic 
tests ; but that it is necessary for the advance- 
ment of their work to carry out scientific in- 
vestigations. A great deal can be said in favour 
of this work being done by central State institu- 
tions adequately equipped and provided with an 
efficient staff for carrying out such researches as 
may be desired by the manufacturers. Such 
,?^aboratorics exist at present in this and other 
countries. 

The work of the National Physical Laboratory 
is known to all, and the value of what has been 
flone ill making tests and measurements on all 
kinds of material and apparatus is universally 
recognised. In America the Bureau of Standards 
is now established on a scale princely in com- 
parison with our laboratory at Teddington. In 
Germany- the “ Reichsanstalt ” and the “Ver- 
suchsanstalt^*' for investigating the properties of 
materials, used in engineering structure.^, have 
proved of enormous^ value. The engineering and 
scientific -labK^atories of the universities and 
higher technical schools have also contributed no 
small share to the increase of our kfiowledge of 
facts essential to the advancement of industry.. 

In such investigations as those on the proper- 
ties of materials, standardisation of specifications, 
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and work of' st fd:|^racter which necessitates strict 
impartiality as Between different manufacturers, 
there is no dpi^t that State institutions provide 
the only practicial method of doing what is re- 
quired. For cbcp^riAients on a large scale where 
it is necessary to use the manufacturing facilities 
of a large factory to the utmost, fot example, in 
the development of new types of engine or of 
improved constructional work, it seems equally 
clear that the manufacturer is the only person 
who can undertake the research work that may 
be required effectively. 

The war has already led to a more intimate 
association between the scientific worker and the 
manufacturer than has ever existed before in this 
country ; a result which has been due very largely 
to the overwhelming evidence which Germ Ay 
has provided of the effects such co-operation has 
been able to produce on her industries. 

To carry out researches in a factory requires 
the service of scientifically trained men who will 
undertake investigations in a scientific way, and 
will co-ordinate the results with the least possible 
expenditure of time and energy. If time is to 
be saved by eliminating suggested improve- 
ments which are not based on sound scientific 
principles, it is essential that the work should be 
done by people who have a thorough groundwork 
of .scientific knowledge. They need not neces- 
sarily be highly skilled in the technique of the 
prcx:ess they are investigating, though a good 
knowledge of applied science is an invaluable 
asset to such an investigator. 

Most manufacturers will acknowledge that it 
is to scientifically trained men working in well- 
equipped research laboratories that the greater 
part of industrial progress is due. Such mcq 
must be endowed with a critical scientific faculty 
and be able to avoid the pitfalls that t;:ap the un- 
trained inventor. In an article by Mr. Littlj^ in 
the Journal of Industrial and Engineering Chem- 
istry, some facts are given about the progress of 
these laboratories in the United States. He cites 
the famous Edison laboratories as an example 
of what has been done in this direction... The 
Eastman Kodak Company has large labora^ries 
for purely scientific investigations. The Du Pont 
Powder Company employs 250 trained chemists 
with laboratories spread over sixty, acres of 
ground. But perhaps the most interesting example 
of what is being done in this direction by large 
firms in America is the researA laboratory of 
the General Electric ^ompany of Schenectady. 

This laboratory started on quite a small scale 
about ' fourteen years ago. It now occupies 

R 
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seven-storey building- with a ^staff of 150 re- undertaking as the General Electric Company 


searchers. It possesses a good library in which 
the chief scientific publications are available, an 
elaborately equipped workshop and experimental 
rooms for scientific investigations. A consider- 
able portion of its work is connected with the 
testing of insulating material for electrical 
machinery. Other subjects of study are the 
mechanical and electrical properties of alloys 
both for magnetic and resistance work. Experi- 
mental investigations are undertaken in connec- 
tion with incandescent lamps. The experiments 
made there w^erc the basis of the new gas-filled 
tungsten lamp. The scientific groundwork of 
the processes of lamp manufacture in all its 
branches is thoroughly examined. One room is 
devoted to phenomena occurring in very high 
vacuum. The electron emission from a hot tung- 
sten filament in a vacuum, so high that there is 
very little ionisation, has been studied and has 
been utilised in the Coolidge X-ray tube and in 
the development of a high voltage rectifier. 
Another branch of study is that of the high 
frequency phenomena which find their application 
in wireless telegraph transmission, and for this 
purpose a wireless antenna for experimental par- | 
poses has been erected. In an article by Mr. j 
L, A. Hawkins describing the laboratory, he 
states that : — 

“The laboratory is continuously conducting 
researches of a purely scientific nature and pub- 
lishing the results, to endeavour to contribute 
its share to the progress of scientific thought. 

These investigations may be initiated be- 
cause of their scientific interest without any 

marked advance in science sooner or later, 
directly or indirectly, has resulted in important 
effects on industry, and these laboratory inves- 
tigations h|ive certalhly nearly always had prac- 
tical^ results. ... It should not be supposed, 
however, that all the important achievements of 
the laboratory have been thus brought about. 
Many of them were the result of persistent and 
resourceful effort directed from the beginning 
towards a perfectly definite goal. . . . Even in 
those cases where unforeseen practical results 
are made possible by the new insight into funda- 
mentals, gained from purely scientific research, 
they seldom first appear in fully developed form, 
like Athena sprung from the brain of Zeus, but 
much work, inventive and experimental, is usu- 
ally necessary before that end is reached.” 

It would be impossible to express more clearly 
than has been done in these paragraphs the point 
of view which scientific i 3 |en have been urging 
for many years past; and it is a hopeful sign that 
those responsible, for sucli a large industrial 
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should have come to the conclusion that purely 
scientific investigatibn is one of the necessary 
conditions of progressive development, and should 
have acted so practically as a result of that 
belief. 

The industrial conditions existing in this 
country hitherto have made it almost impossible 
to establish research laboratories in connection 
with many engineering works. Possibly this 
may have been due to a failure on the part of 
those concerned to recognise the importance of 
industrial research. Possibly, and more prob- 
ably, it has been due to the financial conditions 
under which many British engineering firms have 
had to work, and to the insecurity of the markets 
which they have had to supply. If neglect of re- . 
search is the true explanation of our backward- 
ness,* the excuse will hold no longer, as the war 
has proved, as nothing else could have done, what 
remarkable productive results may be obtained 
from a scientifically organised industry. 

WIRELESS TELEGRAPHY AND TIME 
SIGNALS. ^ 

(i) The ]Vireless Telegraphists Pocket Book of 
Notes, Formulae, and Calculations. By Prof. 

J. A. Fleming. Pp. xii + 347. (London: Wire- 
less Press, Ltd., 1915.) Price 6s. net. 

I (2) Wireless Time Signals: Radio-tele graphic 
Time and Weather Signals Transmitted from 
the Eiffel Tower, and their Reception. Issued 
by the Paris Bureau of Longitudes. Pp. ix 
* 33 - (London: E. and F. N. Spon, Ltd., 
1915.) Price 3s. 6 d. net. 

I (i) ^T^HIS book, though of more than three 
1 hundred pages, is of a size that can-* 
go into a moderately large pocket, and contains, 
in virtue of the clear and close printing, a large 
amount of information. To those who arc familiar 
with Prof. Fleming's large treatise on electric *- 
wave telegraphy the present volume mlay be 
briefly described by saying that it is for the 
main part a series of notes carefully selected from 
that work, together with matter from recent 
papers by the author, and with a number of 
mathematical tables. 

In style .and contents the book is a decided 
departure from other “pocket books’* dealing 
with engineering subjects, for it is devoted rather 
to the abstract theory of its subject than, to the 
workaday aspects. Moreover, many of the for- 
mulas and equations are developed in full logical 
form, and not merely thrown down before the 
reader in their final shape, ready for practical 
applications. 
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The first chapter may be regarded as a sum- 
mary of those parts of mathematics and mathe- 
matical physics which are applied to wireless 
telegraph problems in the author’s larger treatise. 
There is a brief exposition of differential and 
integral calculus, oi differential equations, of the 
theory of the Argand diagram, and of vector 
analysis, culminating in an explanation of the 
more mathematical aspects of divergence, curl, 
and vector potential, and in the derivation of 
Poisson’s equation and Stokes’s theorem. Later 
this theory is applied in the orthodox way to 
the formation of Maxwell’s equations, and to 
the solution in the standard manner of the 
Hertz oscillator problem. The second chapter 
IS more physical than the first, and deals 
with the important subjects of units and 
dimensions. 

Chapters iii. to vi. discuss the laboratory 
physics of wireless telegraphy, attention being 
paid especially to the derivation of the formulae 
used in the electrical laboratory. For example, 
there is a good and fairly full account of the 
theory of certain bridge methods of measuring 
inductance and capacity. Chapters ix. and x. 
deal with the principles underlying the produc- 
tion of electric waves, and contain the principal 
forriiulae for the radiation from antenna?. Simi- 
larly the next chapter, on the reception of signals, 
is devoted largely to principles, though contain- 
ing some useful pages occupied with brief descrip- 
tions of various detectors. From the list of detec- 
tors the modern forms of the vacuum valve de- 
tector and relay are all missing, although these 
.'Irc playing so large a rdle in recent long-distance 
triumphs in wireless telegraphy and telephony. 
Chapter xi. begins the practical portion of the 
work. In it arc given the Morse code, some hints 
‘’ll the management of storage cells, a couple of 
"pages on the management of wireless telegraph 
apparatus, and a glossary of terms. Chapter xii. 
concludes the book with about fifty pages of the 
usual mathematical tables and eight pages of 
tables of physical constants. The mathematical 
tables are. very beautifully printed, and contain 
some improvements designed to make reference 
rapid and easy. 

The most permanent impression left by the 
book on the mind of the reviewer is that the 
author appears to entertain a very high opinion 
of the intellectual equipment of the wireless tele- 
graphist and of his ambition to breathe the rarest 
atmosphere of the subject. In all probability the 
book will receive a warmer welcome from the 
advanced students of electro-technics in our col- 
leges than from the class it is "ostensibly wrcMep. 
for. p 
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(2) This little book is a translation of one issued 
two or three years ago by the Paris Bureau of 
Longitudes for enabling French nagivators, clock- 
makers, and others requiring accurate time, to 
make full use of , the excellent series of radio- 
telegraphic time signals sent daily from the Eiffel 
Tower station. Since the Paris station is only 
one of a projected international chain of time 
stations, such a book as this is, or will be, useful 
in other countries. 

The work begins with a clear description, of the 
apparatus needed by a person who wishes to 
receive the time signals; several types of ap- 
paratus are, in fact, described, beginning with 
the very simplest and closing with a fairly ela- 
borate plant. It will be difficult to find anywhere 
an explanation more helpful to the novice than 
this. Then follows an account of the kinds of time 
signals emitted from the Eiffel Tower, which 
include morning and evening sets of signals in- 
tended for navigators and horologists, and also 
scientific signals which give, by an application 
of the method of coincidences, the time accurate 
to about i/ioo second. 

Of course, the war has put much of the work 
of the Eiffel station out of joint ; for instance, the 
meteorological signals described in this book are 
not now transmitted as before, but no bint of this 
fact is given in the book, which, though dated 
1915, speaks as if everything were proceeding 
normally everywhere. This failure to take 
account of the effects of the war on wireless, tele- 
graph matters appears even in the translators’ 
appendices, in one of which it is stated that 
English weather reports are issued daily by the 
Admiralty from Whitehall and Cleethorpcs. The 
writer of this review cannot affirm with finality 
that such reports are not issued; no private in- 
dividual is now allowed to possess ‘’wireless” 
apparatus to test the matter — ^but it is unlikely 
that meteorological reports are sent broadcast at 
this period. This fault is apparently the only 
fault of the work, and it is here pointed out for 
the sake of historical accuracy* 

THE STEAM ENGINE. 

Steam Power. By Prof. W. E. Dalby. Pp. xyi 
+ 760. (London: Edward Arnold, 1915*) 
21s. net. 

I N this volume we have the most complete, the 
most scientifically correct, and the most up- 
to-date treatment of the problem of the generation 
of steam and its utilisation for power purposes 
which has ever been put at the disposal of the 
engineer and the designer of power plants. 
Although Sir J. A. Ewing in the latest edition 
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of his book on the steam engine had accepted the 
characteristic equation of Callendar and had 
utilised the steam tables derived from it by 
Mollier, and had thus directed the attention of 
the British engineering world to Callendar *s re- 
searches, it is to be feared that the majority of 
our engineers were still ignorant of and oblivious 
to the epoch-making character of Prof. Cal- 
lendar *s researches and his work in the field of 
thermodynamics. 

Prof. Dalby has made it impossible for anyone in 
the future to ignore these researches. In chapter 
iii., on the motive-power circuit-thermodynamics, 
in sections 47 to 49 Callendar*s characteristic 
equation of steam is dealt with in a clear and 
concise fashion; and the whole of the steam 
tables in the appendix have been calculated by 
Prof. Callendar himself from the expressions given 
in this chapter. In chapter iv. the sections deal- 
ing with the so-called “ missing quantity ” are 
practically based upon the researches of Callendar 
and Nicolson (by a slip in the preface an account 
of these researches is stated to be incorporated in 
chapter v.), and lastly Prof. Callcndar’s work on 
the theory of the flow of steam through nozzles 
is made free use of in chapter xi., which deals 
with this important branch of the subject, of such 
vital importance in the design of steam turbines. 
We have indicated enough to show how largely 
the author has drawn upon the rich stores of 
theory and experimental results which Prof. Cal- 
lendar has placed in recent years at the disposal 
of engineers. 

Following Sir J. A. Ewing, the author has 
abandoned the Fahrenheit and adopted the Centi- 
grade scale ; modern research is always ex- 
pressed in terms of this latter scale, and it is 
certainly high time that British and American en- 
gineers discarded for ever the Fahrenheit scale, 
which introduces needless complications, and has 
nothing to commend it; for commercial reasons 
alone it would be a great advantage to engine- 
builders and others to come into line with the 
rest of the world and to adopt the Centigrade 
.scale. It may be a difficult matter to introduce 
in its entirety the metric system, though we have 
little doubt that sooner or later such a change 
must be made, but it would surely be an easy 
matter to. pass an Act enforcing the use, after a 
given interval of time, of the Centigrade thermo- 
meter and making it illegal to manufacture any 
longer Fahrenheit thermometers. The Meteoro- 
logical Department has recently made a valuable 
step forward in deciding that in future rainfall 
records shall be given in millimetres. Why not 
go a step further and publish all their temperature 
records in the " Centigrade scale? Were the De- 
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partment to take this step the public would soon 
fall into line, and in a short time everyone would 
as readily think in Centigrade units as they do 
now in Fahrenheit units. We warmly congratu- 
late the author for the decision he came to in this 
matter; for the time being it is necessary, if we 
use the Centigrade scale, to adopt a somewhat 
unusual heat unit — the lb. -calorie, but such a unit 
is inevitable so long as we retain the pound as 
the unit of weight. 

Prof. Dalby has for some time been in the front 
rank of those workers who have specialised in 
that section of thermodynamics which deals with 
the problem of the steam locomotive, and he has 
drawn freely upon his published researches for 
much of the matter contained in chapter viii., 
which deals with the motion of a train and the 
rate at which energy must be spent to produce, 
to maintain, and to destroy it. This chapter will 
prove invaluable to the designers of locomotives ; 
it is largely the result of original work, and the 
problems to be solved have been attacked in a 
strikingly novel manner. The validity of the 
author’s methods has been confirmed by 
examination of the published results of elaborate 
tests of the performances of locomotives carried 
out in the United States. It is well known that 
Prof. Dalby has organised a highly successful 
post-graduate course in railway engineering at 
the Imperial College of Science, South Ken- 
sington, and this chapter is a striking testi- 
mony to the thoroughness with which he is at- 
tacking the problems which will have to be faced 
if any radical improvement in the thermal effici- 
ency of the steam locomotive is to be obtained 
in the near future. 

Two other chapters which will be specially 
useful to the drawing office are those dealing 
with the balancing of engines, and valves and 
valve-gear diagrams, treated, of course, in a more 
condensed fashion than in the author’s well-known 
text -books on these two branches of engine 
design, but still in a sufficiently full and complete 
form for the engineer who aims at acquiring a 
sound knowledge of the principles upon which the 
successful design of engines must be based. 

The last chapter deals with steam turbines, and 
we think Prof. Dalby has in this chapter pro- 
duced the best account we have ever read of this 
class of steam generators, both from the point 
of theory and of actual design, and it says much 
for his methods that he has been able to do this 
in some seventy-five pages. 

If we have any criticism to offer on this book, 
it*is in the form of a suggestion that in any re- 
the book should be broken up into two 
volumes. The present volume contains 760 ppM 
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and is really too cumljcrsomc and heavy for con- 
venient use. If chapters i. to vi. and chapter xi. 
formed one volume, with the steam tables as an 
appendix, the other chapters would fit well into 
a second volume. 

In conclusion, we offer our warm congratula- 
tions to the author. He has achieved a great 
task ; this book is a testimony to his powers as 
an original worker, and to the wide grasp he has 
obtained of the whole field of work covered by 
it. Wc would commend a careful study of the 
book to those, only too numerous, detractors of 
the work achieved by Hritish men of science and 
practical engineers. They will find ample testi- 
mony that in this field of human activity the 
British workers easily hold a foremost place. 

T. H. B. 

V MA THEM A TIC A L TEXT-BOOKS. 

(1) Plane Geometry, By G. St. L. Carson and 
Prof. D. li. Smith. Part i., pp. vi4-266. 
Part ii., pp. vi 4-259-482. (London and Boston : 
Ginn and Co., 1914-15.) Price 2 s. Gd. each 
part. 

(2) Elements of Algebra. By G. St. L. Carson 
and Prof. D. E. Smith. Part ii., pp. V4558. 
(London and Boston; Ginn and Co., 1915.) 
Price 2 s. 6d. 

(3) Contributions to the Founding of the Theory 
of Trans finite Numbers. By G. Cantor. 
Translated by P. E. B. Jourdain. Pp. ix4 2ii. 
(Chicago and London : The Open Court Pub- 
lishing Co., 1915.) Price 35. 6d. net. 

(4) A Text-book on Practical Mathematics for 
Advanced Technical Students. By H. L. Mann, 
Pp. xii4487. (London: Longmans, Green and 
Co., 1915.) Price 75. 6d, net. 

(si Descriptive Geometry. By H. W. Miller. 
^ 3rd edition. Pp. 149. (New York : J. Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1915.) Price 6s. 6d. net. 

(^) TV /r any attempts arc now being made to 
IVJL formulate a system of geometry suit- 
able to the immature minds of schoolboys, which 
will on one hand develop their reasoning facul- 
ties by some kind of logical training, and on the 
other by a sufficiency of practical work clarify 
their ideas as to the concepts which form the 
basis of the subject. 

It is unfortunately true that as yet no general 
agreement has been obtained, or any course de- 
termined which is not open to formidable attacks 
from one school of thought or another. Time 
alone will bring about consensus of opinion in 9 
controversy that has raged since the time 
Lewis Carroll wrote his “ Euclid and his Modern 
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Rivals”; and educational opinion will gradually 
solidify by the action of those teachers and writers 
who are attempting to express the results of their 
personal experience. 

If for no other reason, we hope that this 
volume will receivt the serious consideration it 
merits; for it offers, not indeed a final, but cer- 
tainly a valuable contribution to these issues. It 
would be beyond the scope of this notice to ex- 
amine in any detail the course followed; and it 
is detailed examination alone that justifies the 
passing of any judgment. The authors have had 
extensive experience in the matters of which they 
write, and the views they have formed are the 
product of a genuine knowledge of the needs and 
capacities of junior students and of those psycho- 
logical considerations to which educationists are 
now attaching due importance. 

(2) The first part of this text-book has already 
been noticed in these columns; the second part, 
written on similar lines, carries the student as far 
as progressions and the binomial theorem for a 
positive integral index. Wc notice with regret 
that the section on graphs includes the tracing of 
the ellipse 4 jc 2 4 9y2 = 288 ; such work should, in 
our opinion, be relegated to co-ordinate geometry 
proper; we think also that examples on the 
greatest term in a binomial expansion, although 
sanctioned by tradition, might well be gmitted 
from the ordinary algebra course. But, except 
for a few minor points such as these, the character 
of the book appears to us excellent, and we shall 
expect to see it hold its own in the strenuous com- 
petition that every text-book on elementary algebra 
has now to face. 

(3) This volume contains the two classical 
memoirs on transfinite cardinal and ordinal 
numbers which Prof. Cantor contributed to the 
Maihcmatische Annalen in 1895 and 1897. They 
are prefaced by a long introduction (more than 
80 pages) by Mr. Jourdain,^ in which he traces 
the growth of the theory of functions through the 
nineteenth century, with special reference to the 
work of Cantor and Weierstrass; the concluding 
pages of the book' contain some notes on modern 
developments. 

This introduction will undoubtedly -prove of 
great value to English students and teachers ; its 
admirable summary of the progress of ideas will 
smooth their pathway and assist and encourage 
them to study that modern work to which the 
author has himself already furnished substantial 
contributions. 

(4) Although the first few chapters are devoted 
to such algebra, trigonometry and geometry as 
technical students are likely to require, the main 
purpose of this book is to provide a suitable 
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calculus course for engineers. The preliminary 
work appears to have been selected solely with this 
end in view. 

It is rather a formidable-looking volume, con- 
taining nearly 500 pages ; and it would be more 
readable if there was some variation in the type 
(in itself very good) employed. There are many 
signs of individuality in the methods of treatment 
and in the choice of subject-matter; the examples 
are particularly stimulating, and on this account 
alone teachers would do well to examine it. The 
sections on periodic functions and harmonic 
analysis deserve a special word* of praise. 

(5) I'his small text-book contains in a compact 
form the elements of practical drawing. The 
author writes from the point of view of one who 
has realised from industrial work the importance 
of accuracy in the workshops, and he insists 
throughout on the need of close attention to con- 
ventional notation and lucidity of expression. His 
diagrams are clear, and his explanations arc 
couched in simple language. 

For most students descriptive geometry is not 
an, easy subject; it requires a power of visualising, 
which comes only after long perseverance and 
practice. Such a book as this seems to us to 
give as much assistance to the student as he can 
receive from outside; a grasp of the .subject can 
only b^ obtained by his own diligence. 

OUR BOOKSHELF. 

La Radiologic de Guerre. Manuel Pratique du 
Manipulateur Radiologistc. By G. Massiot 
and Biquard. Pp. viii + 224. (Paris: A. 
Maloine et Fils, 1915.) Price 3.50 francs. 

A NEW impulse has been given by the war to 
those who ‘desire to say over again what has been 
often and well set out already in text-books deal- 
ing with *the practical applications of X-rays. 
Nevertheless, it must be admitted that extra- 
ordinary inventive effort has been called for of 
late regarding the clesign of new apparatus to 
meet special and unusual conditions; and, in so 
far as a new book on the subject deals con- 
scientiously w'ith this fresh phase, it should prove 
useful in practice. 

The work under review suffers somewhat from 
the defect that the authors are concerned with 
the appliances designed and made by one firm 
only. But if in one respect the book has the 
limitations of an elabcirated trade catalogue, it 
also has the great merit of clearness and sim- 
plicity. It contains a large amount of general 
information relating to X-ray technique which 
should not only be invaluable to the beginner, 
but serve also as a guide to all who have to 
organise X-ray departments for war purpo.scs. 
For instance, the device for the wet racking of 
plates described on page 136^ at first sight a small 
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matter, assumes importance when many negatives 
have to be developed and examined rapidly. The 
effectiveness of the method recommended has, in 
fact, been proved at one of the military hospitals 
in this country, where it has been adop^ted since 
the outbreak of war and where sometimes 200 
plates have to be dealt with in a day. 

The book is full of useful detail of this sort, 
and more than one hundred pages are devoted 
to the question of the localisation of imbedded 
foreign bodies. The whole elementary ground of 
practical radiography is fairly covered, although 
no mention is made of stomach examinations and 
the technique of what may be called the “higher 
X-ray diagnosis.” There are illustrations of 
folding couches, portable X-ray outfits, and so 
on, as well as ambulances that are complete 
radiographic departments on wheels. 

Within the limits stated in the early part of 
this notice the book may be thoroughly recom- 
mended. C. E. S. P. 

Laboratory Manual of Horticulture. By Prof. 

G. W. Hood. Pp. vi‘H234. (Boston and 

London: Ginn and Co., 1915.) Price 45. 6d. 

I A COURSE in horticulture is by no li^cans easy to 
devise, but it is certain that so far as the craft 
of the horticulturist is concerned the best place 
to learn it is in the garden, the potting-shed, and 
the frame-yard : these must constitute the labora- 
tory. lland-in-hand with training there should 
go work in botany, especially in vegetable physi- 
ology, in elementary chemistry, and physics, 
with the double object of inculcating scientific 
method (which should not be ignored in the 
garden) and of education in a knowledge of how 
plants grow. 

Judged by this standard this “Laboratory 
Manual of Horticulture ” falls lamentably short. 
It consists largely of observations on buds, 
cornis, and fruits, and of experimental exercises 
with seeds, all of which fall into the realm of 
horticultural botany, and of exercises on making 
cuttings, grafts, buds, grafting-wax, fungicides 
and insecticides. It is intended as a general 
course in horticulture, but is really a series of 
exercises which have a more or lessw direct bear- 
ing upon practical plant-growing. It is true that 
it is recommended that after fundamental prin- 
ciples arc mastered practice should be given in 
pruning and spraying, but even if this is* done, 
a course which does not include tillage operations, 
potting, .seed-sowing, planting, propagation 
(apart from the mere making' of cuttings, etc.), 
watering, heating, ventilation, pollination, etc., 
cannot properly be called a course in horticulture. 

After all, it is mainly with the title that we 
quarrel. The book cannot fail to prove sugges- 
tive to the teacher, or the working of the exer- 
cises profitable to the taught. The exercises arc 
interleaved with blank pages for the student’s 
notes and report, but we do not quite like the 
temptation to “copy” which the illustrations 
afford when directions are given to draw some- 
thing. F. J. C. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to forrespond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

t 

Pre-Columbian Representations of the Elephant in 
America. 

When I wrote my letter on this subject to Nature 
(November 25, p. 3^0) I was not aware of the fact that 
another interpretation of the Copan elephants was 
being seriously adopted in America. The admission 
of the proboscidean nature of the sculptures in ques- 
tion would place those who indulge in speculations as 
to the wholly indigenous origin and local evolution of 
the pre-Columbian civilisation of America in so critical 
a dilemma that from time to time efforts have been 
made to discredit the obvious view of regarding them 
as elephants. In my previous letter I directed atten- 
tion to the attempts which had been made to convert 
them into tapirs or tortoises. Certain American 
ethnologists are now suggesting that the Copan reliefs 
in question were really intended to represent blue 
macaws 1 

Ludicrous as this suggestion (Parry, 1893; Gordon, 
iqoc); Tozzer and Allen, 1910; and Spinden, “A Study 
of Maya Art,” Memoirs of the Peabody Museum, 1913, 
p. 79) may seem to those who examine the features 
of the unmistakable elephant, which I reproduced in 
my previous letter, the arguments in support of it are 
not nearly so lacking in cogency as those with which 
1 have already dealt. 

For if the macaw-hypothesis were admitted, it would 
help to explain the positions of the nostril and oyc, 
the origin of the geometrical pattern around the eye, 
and, in a vague manner, the presence and form of the 
trunk (see Gordon, Putnam Anniversary Volume, 1909, 
PP* ^ 93 “ 95 )» At Copan there is a beautifully modelled 
and very realistic representation of the macaw. But 
the very excellence of the portrayal of the macaw is an 
argument against the contention that the proboscidean 
animals can also be meant to be pictures of that bird, 
even in a conventionalised and extremely modified 
form. When the American artists set about conven- 
tionalising natural objects, an occupation at which 
they were past-masters, their methods were vastly 
different from those which such a hypothesis demands. 
Moreover, the accurate representation of the Indian 
elephant’s profile, its trunk, tusk, and lower lip, the 
form of its ear, as well as the turbaned rider and his 
implement, no less than the distinctively Hindu artistic 
feeling in the modelling, are entirely fatal to the 
macaw-hypothesis. 

The representation of a man sitting upon the head 
is as wholly inappropriate if the beast of burden is a 
macaw, as it would be in the case of a tapir or a 
tortoise. 

Nevertheless, this suggestion has served to direct 
attention to points^ of special interest and importance. 
Viz., the striking influence exerted by the representa- 
tion of a well-known creature, the macaw, on the 
craftsmen who were set the task of modelling the 
elephant, which to them was an alien and wholly un- 
known animal. It explains how, in the case of the 
latter, the sculptor came to mistake the eye for the 
nostril and the auditory meatus for the eye, and also 
to employ a particular geometrical design for filling 
in the area of the auditory pinna. 

In a memoir nov^ in course of preparation I Have 
discussed more fully the extensive literature relating 
to this elephant-controversy, and considered the 
problems arising out of it. In particular I have 

NO. 2407, VOL. 96] 


directed attention to a most remarkable confirmation 
of the identification of these American elephants. The 
series of beliefs which the ancient population of 
Mexico associated with Tlaloc, their elephant-headed 
god of rain, thunder, lightning,' and agriculture (and 
the people of Yuca?tan with the proboscidean Chac), 
reproduce with the most amazing exactness the essen- 
tial elements of the Hindu legends concerning Indra, 
the god of rain, thunder, and lightning, who was also 
I associated with the elephant. Both were associated 
' with the cast and with the lops of mountains. Indra ’s 
most famous exploit was the slaying of “the snake 
Vritra, the restrainer, who catches and keeps in the 
clouds the rain that is falling to earth “ (Hopkins, 
“The Religions of India,” 1902, p. 94). Tlaloc is 
credited with similar performances (Joyce, “ Mexican 
Archaeology,” P* 37 )* In the Codex Tro-Cor- 

tesianus Tlaloc is represented treading upon the head 
of a serpent who is interposed between the rain the 
god is pouring upon the earth {Zeitsch f, Ethnologie, 
1910, p. 75, Fig. 837 — in my previous letter I wrote 
“ Archiv ” instead of Zeitsch.**y In the Codex Cortes 
{op, ciU, Fig. 839) the snake is shown coiled to sur- 
round and retain the water. 

Coincidences of so remarkable a nature cannot be 
due to chance. They not only confirm the identifica- 
tion of the elephant-designs in America, but also inci- 
dentally point to the conclusion that the Hindu god 
Indra was adopted in Central America with prac- 
tically all the attributes assigned to him in his 
Asiatic home. G. Elliot Smith. 

The University of Manchester, December 3. 

Electric Conductivity of the Atmosphere. 

One of the Notes in Nature of November 25 (p. 351) 
begins with the following sentence : — “ The tliory that 
the upper layers of the atmosphere arc ionised and 
therefore conduct electricity, first enunciated by the 
late Prof. FitzGerald in 1893, • • •” ^ good rule, 

to which I have always hitherto adhered, not to raise 
questions of priority, but in this particular case a 
point of general interest in scientific history is involved, 
and a claim made which postpones the enunciation of 
a fruitful idea by six years. In the paper presented to 
the Royal Society in May, 1887 (Proc. Roy. Soc., vol. 
xlii., p. 371), I proved by exp^iment that the gas in 
a vessel through which an electric discharge passed 
became a conductor even in regions of the vessel re- 
mote from the discharge, and at the end of the paper 
the application of this result to the conductivity of the 
regions of the atmosphere affected by thunderstorms 
and aurorae is quite clearly expressed. ^ 

On first reading the paragraph in Nature, I thought 
that the writer wished to lay stress on the word 
“ionisation,” an expression t avoided for reasons 
which I need not i^ntor into hero, but on referring to 
FitzGerald’s Collected Papers 1 find that in the only 
paper dated 1893 which deals with the subject the 
word is not made use of, and further, that the author 
does not claim any novelty for the idea, but refers to 
the conductivity of the atmosphere as an established 
fact. The term “ ionis<ation ” was first used by Arr- 
henius in describing experiments similar to mine, 
made independently but published somewhat later. 

To avoid misunderstandings, I may add that in all 
the experiments above referred to the carriers of 
electricity, or “ ions,” as we should now call them, 
were considered to have molecular dimensions, as in 
the case of electrolytes. The idea of “ corpuscles ” of 
much smaller masses, afterwards introduced with such 
important results by Sir Joseph Thomson, belongs to 
a different chapter of the history of the subject. 

Arthur Schuster. 

Yeldall, Twyford, Beiks, November 29. 
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Viscosity of Cobbler’s Wax. 

For slowly damping a vibrating instrument of im- 
portance to the Navy, I let a metal knife cut through 
cobbler’s wax, which is just soft enough to be squeez- 
able between the fingers. The actual softness or liard- 
ncss of the wax does not greatly matter, but what 
does matter is its becoming very much softer when its 
temperature increases from 15® C. to 30° C. This is 
its defect. I write in the hope that some one of your 
readers may be able to tell me of a suitable substance 
which will vary less in its softness as its temperature 
changes. John Perry. 

25 Stanley Crescent, Netting Hill, W., 

December q. 


The Cause of Fluted Weathering. ' 

Has the cause of fluted weathering, I would like to 
ask, ever been determined? It differs widely from 
all other forms of weathering that 1 have scon or read 
of. The long, smooth, parallel grooves are met with 
sometimes on the two sides of a block of liiru'stone 
when such lies so that there are roof-like surface's 
uppermost. On these two sides they frequently corre- 
spond at the ridge and follow a direct course down- 
wards unless compelled to curve round some project- 
ing boss. 

The grooves may be 3 ft. long and of about equal ^ 



Fluted weathering in limestone, Italy, x }. 


width and depth along their whole course. The only 
specimen known to me in English museums is in the 
Oxford University Museum, which was got by Prof. 
VV. J. SollasTrom the Gemmi pass. I have seen good 
examples in the Jurassic limestone of Liguria, espe- 
cially on the west of Finalmarina. Behind Pietra, 
o\\ the left of the footpath to Kanzn, ihe block, shown 
111 this illustration, with several others, were seen. 
They were under olive trees, but it seemed impossible 
for such fluting to be produced by drip, and I wonder 
whether it could be the result of heavy dews or to 
some zoning influence. G. Abbott. 

2 Rusthall Park, Tunbridge Wells, December 4. 


Winter Thunderstorms. 

Those of your readers who may observe thunder- 
storms in the British Isles during the winter months 
would give great assistance to an investigation of 
thunderstorms on which 1 am engaged if they would 
report by postcard when they observe lightning or 
thunder during, this winter. When sheet lightning is 
observed at night the time and direction ' should be 
given, and a note as to' whether many flashes were 
seen or whether there were only two or three. When 
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thunder is heard the time should be given, and the 
direction of the storm ; it should also be stated whether 
lightning was seen and whether rain occurred. Much 
uscLil information might be gained from winter 
storms, but as thunderstorms may be very local they 
may sometimes be missed by the oflicial observers; I 
should therefore gladly welcome help from anyone who 
is good enough to send me information. It is obvious 
that only winter storms can be dcak with in this way ; 
1 would therefore ask those who are willing to help 
to send information up to March 31st only. 

Charles J. P. Cave. 

Meteorological Oflicc, South Farnboroiigh, Hants, 
December 9. 

The Quadrantid Meteors. 

The ensuing display of these meteors occurs in the 
absence of moonlight. If the maximum continues to 
be at about the same position of the eartlPs orbit as 
tormerly it will be in the early evening of January 3, 
which would be a convenient time for observation, 
although the radiant point is comparatively low then, 
the morning displays being the best. 

T. W. Backhouse. 

West Hendon House, Sunderland, December 6. 


LABORATOLiV ELECTRIC FURNACES. 

M any of the modem methods of chemical 
analysis involve the use of furnaces for the 
prolonged heating of materials ; for example, the 
determination of carbon in steel, the carrying out 
of sealed-lube operations, etc., may be cited. Until 
recently, gas lurnaces have almost exclusively 
been used lor such purposes, but it seems probable 
that these will be largely replaced, in the future, 
by ihe improved types of electric furnace which 
are now obtainable. The electric furnace offers 
many advantages over the gas furnace, particu- 
larly in cases where it is desirable to maintain a 
constant temperature for any length of time. 

The introduction of the comparatively new high 
resistance alloys of small temperature-coefficient 
has greatly simplified the construction and work- 
ing of wire-wound furnaces. Such a furnace 
consists in its essential details of a tube of re- 
fractory material such as fireclay, alundum, or 
silica, upon which is wound a suitable length of 
the wire or strip; the tube is then supported in 
a case, the intervening space being filled with a 
material of low thermal conductivity, magnesia, 
for example. To ensure .a long life and satis- 
factory running, attention must be paid to certain 
constructional details. The principal of these 
are : — (i) That the wire employed is as thick as 
possible, consistent with the dimensions of the 
tube and the voltage of the supply on which it is 
intended to be used ; (2) that the wire is effectively 
protected from ^oxidation by preventing the access 
of air, the winding b^ng for this purpose sur- 
rounded by a layer of powdered quartz or other 
suitable material ; and (3) that the furnace 
is designed for and worked at the lowest voltage 
convenient. 

In deciding upon the amount of lagging neces- 
sary, the purpose for which the furnace is to be 
employed must be considered. The provision of 
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thick and efficient lagging- makes the furnace 
economical in that a comparatively small amount 
of energy is required to maintain it at any definite 
temperature; it, however, renders the furnac'e 
very sluggish, and for some operations this is a 
disadvantage. The ability to change the tem- 
perature rapidly and to adjust the new tempera- 
ture quickly to a definite and constant value is 
a factor which frequently outweighs any small 
advantage accruing from a low power con- 
sumption. 

'We may consider for a moment the question 
of the power consumption of an electric furnace. 
A reasonably well-lagged furnace, with a tube, 
say, I in. internal diameter and 24 in. long, 
heated to the full temperature of 1000® C. over 
the central 18 to 20 in. of its length, should con- 
sume power at the rate of about 400 to 500 watts. 
This refers to the furnace itself, and it must be 
borne in mind that there is always an unavoidable 
y amount of energy lost in the regulating resistance 
used in series with the electric furnace. This will 



Fiu. I.— Sectional diagram of Messrs. Gallenk.'iinp's furnace. 


Virequently amount to more than 50 per cent, of 
that usefully consumed in the furnace, and the 
loss cannot * be overcome if provision is to be 
made for a fairly wide range of furnace tempera- 
tures. The external loss may be reduced for fur- 
naces always run at a definite temperature; as in 
this case the winding may be so chosen to require 
only a small external resistance or even to dispense 
with it altogether. The latter procedure is not 
generally to be recommended owing to the lack 
of control thereby introduced. 

If it be desired to maintain the temoeraturc of 
a furnace constant to within about 20® C., it will 
often be found that the voltage of the commercial 
power circuit is not sufficiently steady for the 
purpose. A fluctuation of 5 per cent, in the 
voltage is not unusual, and the energy, and con- 
sequently the temperature, changes are thus of 
the order of 10 per cent. Rapid variations above 
and below a mean value are not of great import* 
ance, as the effect of these is. damped out by the 
l^ig of the furnace. The intermittent use of large 
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motors, etc., on the same energy distribution 
.system is, however, a frequent source of trouble. 
The most accurate temperature control can be ob- 
tained by running the furnace off a large capacity 
storage battery. / 

To assist inUhe control of an electric furnace, 
it is always desirable to include an ammeter in 
the supply circuit. For a furnace wound with 
a low temperature-coefficient alloy, such as 
“nichrome,” the current readings alone form a 
useful indication to the behaviour of the furnace, 
as the resistance does not change -to any very 
great extent. In the case, however, of a platinum 
or nickel wound furnace this is not sufficient, and 
the volt-drop across the furnace must also be 
measured. It will frequently be found that 
changes in the regulating resistance in series with 
a platinum furnace produce no marked changes 
in the current, the volt-drop on the furnace, how- 
ever, being considerably affected. The use of a 
wattmeter is hence to be recommended for fur- 
naces wound with materials the temperature- 
coefficient of resistance of which is high. 

In the construction of some furnaces use is 
made of various fireclay cements to hold the wind- 
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ing in position on the tube. Except for furnaces 
which are not intended to run above 900® or 
1000® C, this is undesirable, and a more satis- 
factory plan is to employ a tube on the external 
surface of which u spiral groove is moulded; 
such lubes may now be obtained in a variety of 
sizes from the leading makers of refractory 
materials. The ends of the winding should be 
held firmly in position by being bound with a few 
extra turns of the same material. At each end 
of the tube these wires, when tightly twisted to- 
gether, will form multiple stranded leads serving 
for the current supply. The use of a different 
metal in contact with the winding is generally 
unsatisfactory, and the failure of a high tempera- 
ture furnace is often due to this fault in con- 
struction. Another cause of failure which may 
be overlooked is the presence of a small piece of 
foreign matter or impurity in the lagging- em- 
ployed. If this comes into contact with the hot 
winding, it sometimes leads to fluxing of the wire 
and consequent breakdown of the furnace. The 
material used for lagging should hence be care- 
fully ex^ined, and, needless to say, it must be 
of such* a nature that it will not react chemically 
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with the winding, even after long exposure at 
high temperature. 

Some electric furnaces, embodying many of the 
points above referred to, have recently been put 
on the market by Messrs. A. Gallenkamp and Co., 
Ltd., London, and in the several designs avail- 
able the needs of the chemist have been fully con- 
sidered. The construction of a single-tube furnace 
is shown in Fig. i. The lagging is provided 
by four slabs of a mixture of magnesia and 
asbestos, while the central space surrounding the 
wound tube is filled with powdered quartz. Elec- 
tric furnaces for research work, and particularly 
for use at high temperatures up to 2500° C., may 
be obtained from Mr. Chas. W. Cook, of Man- 
chester. He also lists a simple type of wire- 
wound combustion furnace for fixing on an 
ordinary retort stand. A similar furnace is sup- 
plied by Messrs. Baird and Tatlock, London, and 
should prove useful for many chemical operations. 


OILS AND FATS. 

C hemical industry in Britain is now passing 
through a very critical period ; many 
people are realising its importance, and it is being 
compared, not always to its advantage, with the 
German chemical industry. Whilst it is true that 
as regards the manufacture of dyes and pharma- 
ceutical chemicals we have much leeway to make 
up, the same cannot be affirmed of all branches, 
even of the organic chemical industry. It is 
desired here to indicate briefly the present posi- 
tion of the oil and fat industry in relation to the 
application of science in it. 

One illustration of the backwardness of applied 
chemistry in Britain which is often quoted by the 
would-be reformer is the lack of adequate text- 
books in English. In the great industry of oils 
and fats this reproach is certainly not justified; 
indeed, in Lewkowitsch's work^ the industry pos- 
sesses a text-book which is second to none, and 
has been translated more than once. Moreover, 
a challenge can be issued on behalf of this in- 
dustry as one in which British foresight and enter- 
prise have Jed the world. Whilst this success is 
in part due to the financial genius and organising 
ability of the founders of our great concerns, it 
is none the less principally based on the applica- 
tion of science, and probably in no other British 
industry has chemistry had such scope as in that 
connected with fats and oils. There is, perhaps, 
no better illustration of the chasm between the 
college and the factory, the existence of which 
was deplored by Dr. Forster at the annual meet- 
ing of the Society of Chemical Industry. The 
college has no idea of the knowledge of fats and 
oils possessed by the industry ; writing with 
inside knowledge, this may be declared to be at 
least a decade ahead of the published literature. 
The colleges know not even the names of their 
industrial colleagues, or at least, like {he pro- 

1 “Chemical TwViology ami AtiaS'aw of Oilt, Fatis, and Wa\e«.’' By * 
Dr. J. Lewkowrit'ch Edited bv P H Warburton. Fifth edition. Vol. iii. 
Pp. viii-f 481. (I.ond.>n : Marmlil^n and CTo., Ltd., 1^15.) Price 7 zs, net. 
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verbial prophets, these are without honour in 
chemical circles at home.* 

The third volume of Dr. Lewkowitsch’s classic 
work gives a very complete summary of the 
technology of manufactured oils and fats, and 
even the most eminent expert will be certain to 
learn from almost any of its chapters. Unfor- 
tunately but a tithe of the knowledge which the 
writer really possessed of the actual working of 
the industry is recorded in its pages, doubtless 
because much of it had been acquired in con- 
fidence. As a consequence this, like other similar 
works, gives but an imperfect idea of the actual 
stage of development to which the industry has 
attained, and is to that extent disappointing when 
the manufacturer of to-day turns to it to help him 
out of his difficulties. All will agree, however, 
that Lewkowitsch’s book is an integral part of 
the oil and fat industry, which his whole-hearted 
zeal and hard work did so much to advance, and 
that his all too early decease was a great mis- ^ 
fortune. 

The raw materials of the fat and oil industry 
are strikingly varied. At first limited in number, 
Iheir scarcity and the consequent increase in 
value as the demand for soap and margarine 
grew have prompted a world-wide search to in- 
crease them, and chemical science has played an 
essential rdle in their development. Thus in early 
I days soap was made in small works from tallow 
1 of local origin. As the works grew larger, tallow 
‘ was imported to Europe from the large cattle and 
sheep raising districts in the New World. At the 
same time vegetable oils from the tropical coun- 
tries began to be used for soap-making, and since 
the margarine industry also has learnt how to 
utilise such vegetable fats, the whole world has 
been laid under contribution to supply them. As 
most are the products of trees, their cultivation 
I on any scale has not yet been successful, the 
j exceptions being the oils from linseed, which is 
grown in temperate climates, and the soy bean 
of the East. Linseed oil is too unsaturated either 
for use in margarine or soap, but as a drying oil. 
it has no equal. Until the discovery of the harden- 
ing process for saturating fats, the highly un- 
saturated whale oil and fish oils were of very 
limited application. 

The manufacture of soap, an operation of great 
antiquity, is based on the simplest of chemical 
j reactions, and even to-day* in some countries it is 
carried out in a most primitive manner. This is 
: in striking contrast to the up-to-date methods of 
j the great British soap manufacturers, who have 
learnt how to make their soaps neutral so as to 
be without action on the skin or the most delicate 
fabrics; how to blend the fats which compose 
thcni so as to make soaps having any desired 
qualities ; and even how to make the fullest use of 
the advance of physical chemistry, including such 
apparently academic branches as the phase rule. 

Soap prirparily requires a hard fat for its r<w 
material ; and with the margarine industry making 
the same request, the demand outstripped ^ the 
supply. The situation might have become serious 
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from the, point of view of the price of the raw 
materials if the success of the hardening process 
had not made the softer, unsaturated oils also 
available. 

Few, if any, developments of recent years have 
been more remarkable and more truly chemical 
than that connected with the so-called hardening 
of fats — ^the realisation on an industrial scale of 
that very simple exercise in organic chemistry, the 
reduction of an unsaturated double bond by means 
of hydre^en. How simple it* seems, and yet the 
leading expert on the chemistry of fats said not 
many years ago that it could not be done. Even 
Sabatier, the discoverer of the elFicacy of metallic 
catalysts in the hydrogenation of vapours, ex- 
pressly stated that his process failed with liquids. 
Normann’s first patent for the hydrogenation of 
liquid fats was based, as all experimental work 
must be, on work done in the laboratory; there 
he was successful, and though his patent was 
crudely drawn — and who would have done better? 
— the great idea was there. Yet the successful 
application on the large scale took many years of 
arduous work and much capital expenditure. The 
German firm, Leprince and Sievkc, who first 
bought Normann’s process, made little of it, and 
parted with it to Joseph Crosfield and Sons, of 
Warrington, in whose hands it has been brought 
to its present success. The innumerable patents 
on the subject are little more than variations of 
the original idea of Normann — acts of piracy, for 
the most part, arising out of the present unsatis- 
factory condition of the patent laws. Yet a 
perusal of the most recent book on hydrogenation 
leaves the reader almost ignorant of the existence 
of the Warrington firm. 

Not so many years ago glycerine was an almost 
worthless bye-product of the soap industry, and 
the spent lyes from the soap-pan were originally 
concentrated for the sake of the salt they con- 
tained. To-day the lyes arc purified with the 
utmost care, and the glycerine is concentrated, 
► distilled, and refined until the article sold is of 
quite remarkable purity considering its low price. 
The practical probjem — one of chemical engineer- 
ing— is to evaporate water from the dilute lyes 
until a crude glycerine is obtained at the cheapest 
possible cost. The contrast between the original 
shallow open pans heated by a fire and the ela- 
borate multiple-effect vacuum evaporators with 
salting arrangements which are used to-day is a 
striking one. It is typical of the advances made 
in chemical engineering, a branch of the chemical 
profession which is as important industrially as 
thiit of the laboratory worker. 

Ihe stearine candle industry has, lost ground 
owing to the powerful competition of gas and 
electricity in towns and the development in the 
use of cheaper paraffin, but it is still of import- 
ance both in England and abroad. The old em- 
pirical methods of preparing and blending the raw 
material have given way to modern processes 
based on the knowledge of the chemical proper- 
ties of the substances concerned. 

Equally important as chemical achievements 
must rank the great developments in the processes 


of refining oils so as to render vegetable oils in parr 
ticular available for edible purposes. This branch 
of the subject was described at some length in 
Nature of April (vol. xcv., p. 145). 

Space forbids more than brief reference to the 
industries concerned with lubricating oils or with 
boiled oils for making varnishes and paints. The 
latter are almost wholly concerned with linseed 
oil, and their problems are connected with oxidis- 
ing and changing the oils. 

The outlook for the future in these industries 
in Britain may be faced with confidence. The 
tendency to aggregate the production in large fac- 
tories enables a competent staff of chemists to be 
employed, and avoids the pitfalls consequent in 
the practice of rule-of-thumb methods in small 
concerns. Competition ensures ' the constant 
striving to invent and develop new and cheaper 
processes, and at the same time safeguards the 
public interests by providing them with a cheap 
article, the low price at which fat and oil products 
are retailed at the present day being one of the 
most remarkable testimonies to the development 
of the industry. 

I THE DYE FAMINE IN AMERICA AND 

1 THE PROPOSED REMEDY. 

R ecent issues of the Scientific American 
(November 6 and 13) contain articles by 
Prof. T. H. Norton, of the Bureau of Foreign 
and Domestic Commerce, Washington, dealing 
with the prevailing shortage of dyes in the United 
States. For some months after the outbreak of 
the European war, American importers were able 
to secure an almost normal supply of synthetic 
dyes, but during the last seven months, owing to 
I the embargo on the shipment of German dyes to 
neutral countries, only 50 tons of such colouring 
matters have reached America, together with 
small amounts of dyes of Swiss origin. 

Before the war, American dye factories em- 
ployed not more than 400 workmen and produced 
annually 3000 tons of dyes, these colours being 
prepared chiefly from intermediate coal-tar pro- 
ducts made in Germany. * , 

After a systematic examination of the dye 
problem by the Department of Commerce, the 
Secretary of Ccvnmerce, on September 30, out- 
lined the policy of the present administration in 
regard to the protection to' be afforded to 
American chemical enterprise against unfair 
attacks by foreign rivals. In tnc meantime, 
prompt and resolute decisions had been made by 
the industrialists, and considerable investments 
were made in new plant, two new companies 
having an authorised capital of 400,000!. and 
3,000,000!. respectively. The output of American 
coal-tar colours has been doubled and will soon 
be trebled, while the production of benzene and 
toluene has increased fivefold. Owing to the ex- 
tensive manufacture of explosives, it is difficult 
at present to secure large quantities of these 
hydrocarbons for colotir production. But twelve 
firms have nevertheless embarked on the manu- 
facture of aniline, the Edison Company now turn- 
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ing* out three tons of this intermediate product 
daily. A remarkable and novel development has 
arisen in this branch of the colour industry. The 
firms engaged in dyeing aniline black arc setting 
up small aniline plants costing 300I. to 400/. 
each, capable, under the supervision of one opera- 
tive, of producing daily 100 lb. of aniline from 
benzene. 

At present the seven companies engaged on 
iinished coal-tar dyes arc restricting drastically 
the number of colours produced, and are concen- 
trating on increased output. Two works are 
specialising in an ample supply of chlorodinitro- 
benzene, from which two other well-equipped 
factories are manufacturing sulphide black on a 
huge scale. Synthetic indigo is receiving the 
attention of four powerful chemical companies. 

Although the existing equipment for natural 
dyes installed in six large American works has 
proved to be a national asset of great value, yet 
the total supply of dyes is still far short of 
customary requirements, and the American public 
is urged to meet the abnormal situation in a 
spirit of generous compromise. The existing 
shortage will soon disappear, inasmuch as the 
United States possess all the enterprise, inventive 
talent, and technical ability requisite for the de- 
velopment of an American dye industry. As re- 
gards the practical experience of industrial colour 
syntheses, it is suggested that the services of a 
corps of expert Swiss colour chemists w^ould be 
of untold value in accelerating the evolution of 
the new industry. This scheme has already been 
adopted successfully in Russia, where a group of 
dye consumers have formed a company, including 
as a constituent member a leading Basle firm, 
which supplies a technical staff to the enterprise. 

One reason for the former dominance of German 
colour chemistry was the unity and solidarity of 
the various firms engaged in this industry, so that 
when one was menaced by any foreign competitor 
they all acted in unison. In America the field 
has been entered by many separated interests im- 
perfectly acquainted with the complexity of the 
colour problem. A plea for a higher degree of 
unity is putTorward in order to avoid overlapping 
and duplication of effort. It has been pro- 
posed to establish Government factories for the 
production of coal-tar intermediates, these fac- 
tories to be available for manufacturing explosives 
in case of war. A national bureau of standards 
for dyestuffs would afford considerable protection 
to the growing industry, and a similar result 
would be attained by organising the consumers 
of dyes. 

In view of these developments, it appears cer- 
tain that in a few years America will be practically 
self-contained as regards dyes. It is not at all 
probable that the vast industrial organisations by 
this time established will content themselves with 
catering only for the American market, especially 
as the United States possess sufficient of the 
needed raw materials to supply the whole world’s 
dye industry. British dye producers must expect 
to face, not only furtive attempts to recover trade 
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by German competitors,* but also a direct frontal 
attack on their home, colonial, and foreign 
markets by dye-wares of American origin. The 
only way of meeting this invasion will be by a 
combination, first of British manufacturers among 
themselves, and secondly a co-operative union of 
the British group with similar groups represent- 
ing the other nations of the Quadruple Entente. 
The pooling of our resources for war will need 
to be followed by a partnership in original ideas, 
technical organisation, and natural resources in 
regard to the chemical industries of the allied 
nations. G. T. M. 

OPTICAL INVESTIGATION OF ETHER- 
DRIFT. 

O F all the attempts made to detect a possible 
inliuence of the motion of the medium on 
optical phenomena, the only one giving a positive 
result, was the celebrated experiment of Fizeau, 
in which interference was produced between two 
beams of light which passed along tubes con- 
taining running water, the one beam going with 
the current and the other beam against it. When 
the direction of the current was reversed the 
bands were displaced, and the displacement could 
be explained on the assumption that the ether in 
the tubes drifted with the current with a velocity 
where 7* is the velocity of the water. 
Fizeau obtained a 14 per cent, agreement between 
theory and experiment, which was regarded as 
satisfactory in \iew of the difficulty of the subject, 
rile experiment was afterwards repeated by 
Miehelson and Morley with more refined means, 
and they obtained a difference of less than 1 per 
cent, with a calculated probable error of about 
5 per cent. 

In 1895, however, in his “ Versuch einer Theorie 
dcr electrischcn und optischen Erscheinungen in 
bewegten Korpern,” Lorentz gave a new expres- 
sion for the velocity of the ether drift, namely : — 


1 his expression is also obtained on the theory of 
relativity. In the case of water it is quite 3 per 
cent, larger than FresneFs value. We have just 
received two papers reprinted from the Proceed- 
ings of the Amsterdam Academy, which describe 
an elaborate experimental investigation made by 
Prof. Zeeman at Amsterdam t6 decide between 
the two expressions. (Vol. xvii., pp. 445-451 » 
1914, and vol. xviii., pp. 398-408, 1915.) 

The interference fringes were produced by 
Miehelson s method. The length of the tubes was 
6 metres and the maximum velocity of the water 
5*5 metres per second. As the expression to be 
tested varies only slightly with the wave-length, 
the light of an arc lamp could be used as source 
after it passed through a monochromator. The 
fringes ^ were recorded pjjotographically ; the 
cross-wires in the focal plane of the telescope 
came out on the negative, and the displacement 
of the fringes relative to the cross-wires was 
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measured. The exposures were from three to 
five minutes. Photographs arc given in the second 
paper showing the displacement of the fringes 
for three different points in the spectrum. The 
results are summarised in the following table : — 


Wave- 

Fresnel 

I.orentx 

Experimental 

length 

coeflicient 

coefficient 

valne 

4500 

... 0*443 

0*464 

... 0465 

4580 

... 0*442 

0*463 

... 0463 

5461 

... 0439 

0454 

... 0-451 

6870 

... 0*435 

0*447 

... 0-445 


The calculated probable error of the experimental 
result is about i per cent, of the latter. 

The experiment decides conclusively in favour 
of the Loren tz coefficient. Not only does the 
absolute value of the result agree better with the 
latter, but so also does its variation with the 
wave-length, the figure for the experimental value 
being 1616 and the figures derived respectively 
from the Fresnel and Lorentz coefficients being 
T572 and 1608. I'hus the degree of accuracy 
has been pushed a stage further in what was re- 
garded as one of our most accurate experiments. 

SCIENCE AND WAR. 

W E arc permitted to publish this week some 
passages from Sir William Osier’s address 
to the Leeds Medical School on “Science and 
War ” (Oxford : At the Clarendon Press. Price 
IS. 6d. net). Sir William writes with authority 
and with distinction : and all who love good 
thoughts arrayed in good style ought to buy this 
address and read it with care. He keeps his 
head clear, though he has chosen a theme vast 
beyond imagination. The war transcends our 
powers of thought; so docs science. The war 
has gone beyond us ; so has science. Yet he is 
able, more than most of us, to measure the work- 
ing together of the immeasurable forces of science 
and war : for he has always in his head, and in 
his heart, the duplicity of science. “ I bring to 
life, I bring to death,” says Science. In the war, 
my Lady Science is busy both ways. She em- 
ploys artists in death and artists in life; she 
supplies them — iSO impartial are abstractions — 
with asphyxiating gases and with antiseptic 
dressings ; she manufactures with equal mind 
high explosives and protective vaccines, sub- 
marines and motor-ambulances. What a thing 
it is to be an abstraction, a name for systema- 
tised thought; to have no morals, no likes or 
dislikes ; to be nothing but a Latin word for the 
best way of doing what is to be done. 

Sir William Osier, as a true man of science, 
gives an admirable and well-balanced account of 
this dual influence of scientific method on the 
war. He is not only a man of science : he is also 
a great physician, a notable artist in life. His 
account of one of the chief base hospitals in 
France is delightful reading; the speed and pre- 
cision and modernity of the work achieved are 
above praise. A atrong committee has already 
taken in hand the compiling of the medical and 
surgical history qf the war. It will be a mighty 
book. The medical and surgical history of the 

NO. 2407, VOL. 06T 


American Civil War is in five huge volumes; we 
can scarcely have less than that for the present 

war. 

Toward the end of the address. Sir William 
says what a, good many of our great doctors are 
saying or thinking. “To one who is by tem- 
perament and education a Brunonian and free 
from the ‘ common antipathies ’ and ‘ national 
repugnances,* one sad sequel of the war will be, 
for this generation at least, the death of inter- 
national science.** He thinks that science will 
suffer grievously by some sort of boycott against 
Germany ; he dreads what he calls “ Chauvinism 
in science.” He says that “an impassable intel- 
lectual gulf yawns between the Allies and Ger- 
many.” We think that he makes too much of 
this fear. The gulf between the Allies and Ger- 
many is ethical, not intellectual. There will be 
friendships broken, and international medical con- 
gresses made impossible, and no more honorary 
degrees from German universities, and no hos- 
pitality for hospital workers, and so forth ; but 
these losses will be easily tolerable. Science has 
I her own ways of getting back a bit of her own. 

The following extracts from Sir William Osier’s 
address may serve to illustrate its wisdom and 
style : — 

In Time our civilisation is but a thin fringe like 
the layer of living polyps on the coral reef, capping 
the dead generations on which it rests. The lust of. 
war is still in the blood : we cannot help it. There 

was, and there is as yet, no final appeal but to the 
ordeal of battle. Only let us get the race in its true 
perspective in which a thousand years are but as 
yesterday, and in which we are contemporaries of the 
Babylonians and Egyptians and all together within 
Plato’s year. Let us remember, too, that war is a 
human development, unknown to other animals. 
Though nature is ruthless “ in tooth and claw,” collec- 
tive war between members of the same species is not 
one of her weapons ; and in this sense Hobbes’s 
dictum that “war was a state of nature” is not true. 
The dinosaurs and pterodactyls and the mastodons 
did not perish in a struggle for existence against mem- 
bers of their own species, but were losers in a battle 
against conditions of nature which others found possible 
to overcome. In our own day the gradual disappear- 
ance of native populations fs due as ipuch to whisky 
and disease as to powder and shot, as witness in 
illustration of the one the North American Indian and 
of the other thej Tasmanians. 

Some of us had indulged the fond hope that in the 
ower man had gained over nature had arisen possi- 
ilities for intellectual and social development such as 
to control collectively his morals and emotions, so that 
the nations would not learn war any more. ^ We were 
foolish enough to think that where Christianity had 
failed science might succeed, forgetting that the hope- 
lessness of the failure of the Gospel lav not in the 
message, but in its interpretation. The promised 
peace was for the individual — the world was to have 
tribulations ; and Christ expressly said : “ Think not 
that I am come to send peace on earth; T came not 
to send peace but a sword.” The Aboii ben Adhems 
woke daily from their dreams of peace, and lectured 
and published pamphlets and held congresses, while 
Krupp built xy-inch howitzers and the gun range of 
the sun^r-DreadnoUghts increased to eighteen miles! 

And we had become so polite and civil, so cultured 
in both .senses of that horrid word, with an “Is thy 
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servant a dog?” attitude of mind in which we over- 
looked the fact that beneath a skin-deep civilisation 
were the same old elemental passions ready to burst 
forth. 

In spite of unspeakable horrors war has been one 
of the master forces in the evolution of a race of 
beings that has taken several millions of years to 
reach its present position. During a brief fragment 
of this time — ten thousand or more years — certain 
communities have become civilised, as we say, with- 
out, however, losing the savage instincts ground into 
the very fibre of their being by long ages of conflict. 
Suddenly, within a few generations, man finds him- 
self master of the forces of nature. In the fulness 
of time a new dispensation has come into the world. 
Let us see in what way it has influenced his oldest 
and most attractive occupation. 

Science is a way of looking at the world taught us 
by the Greeks — a study of nature with a view of 
utilising her forces in the service of man. It “arose 
from the simplest facts of common experience, and 
grew by the co-operation of the mass of men with 
human intellect at its highest. And when developed 
it returns again to strengthen the common intelli- 
gence and increase the common good. Above all, 
more perfectly than any other form of thought, it 
embodies the union of past and present in a conscious 
and active force.” ^ Man’s latest acquisition, it has 
worked a revolution in every aspect of his life, with- 
out so far changing in any way his nature. He is 
still a bit bewildered, and not quite certain whether cr 
not the invention is a Frankenstein monster. The 
promise of Eden of full dominion over nature has 
only been fulfilled in our day. The flower and fruitage 
has come suddenly within a couple of generations. 
Even the seed time was but a few years ago, for to the 
Heidelberg man, looking down the ages from the 
Glacial period, Aristotle and Darwin are contem- 
poraries, Galen and Lister fellow practitioners. Steam 
and electricity have upset our weekday relations, and 
the theory of evolution our Sundays. Like a beggar 
suddenly enriched man has not yet found himself; 
and the old ways and old conditions often sort ill 
with the changing times. New bottles could not 
always be found for the new wine. 

Organised knowledge, science, if living, must infil- 
trate every activity of human life. There was a 
difficulty in these islands, which of fruitful ideas, 
inventions, and discoveries have had the lion’s share, 
but failed to grasp quickly their practical importance. 
The leaders of intellectual and political thought were 
not awake when the da^Vn appeared. The oligarchy 
who ruled politically were ignorant, the hierarchy 
who ruled intellectually were hostile. Read of the 
struggles at Oxford and Cambridge in the ” fifties” 
and “sixties” of the last century to get an idea of 
the attitude of the intellectual leaders of the country 
towards “Stinks,” the generic term for science. It 
was not port and prejudice, .as in Gibbon’s day, but 
just the hostility of pure medieval ignorance. Those 
in control of education were more concerned with the 
issues of Tract oo and the Colenso case than the 
conservation of energy and ‘The Origin of Species.” 
To take but one example. What a change it might 
have wrought in rural England if, in 1840, when the 
distinguished Prof. Daubeny was made professor of 
rural economv, Oxford could have had great State 
endowment for an Agricultural College. The seed 
was abundant, and the soil was good, and only needed 
the cultivation that has been given so freely by mem- 
bers of the past generation, with what results we sec 
to-day at Oxford and Cambridge and in the new 
universities. 

^ Marvin. “ The Living P .m,” second edition, 1915. 
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In two ways science is the ♦best friend war has ever 
had; it has made slaughter possible on a scale never 
dreamt of before, and it has enormously increased 
man’s capacity to maim and to disable his fellow man. 
In exploiting the peaceful victories of Minerva, Mars 
has added new glories to his name. More men are 
killed, more men are wounded, and consequently more 
men are needed than ever before in the history of the 
world’s wars. From 1790 to 1913 there were 
18,552,200 men engaged in the great wars, of whom 
5,498,097 lost their lives (D. E. Smith). In the 
Balkan wars of 1912-13 there were 1,230,000 men 
engaged, of whom 350,000 were killed. In the Russo- 
Japanese War there were 2,500,000 men, of whom 
555,900 lost their lives (D. E. Smith). It is estimated 
that in the present war more than twenty-one millions 
are engaged 1 .As weapons have improved the losses 
will be yet greater, and we may expect that at least five 
or six millions of men in the prime of life will be 
I killed. Within a few years artillery and high explo- 
I sives, submarines, and aircraft have so revolutionised 
i our methods of warfare that thousands are now 
destroyed instead of hundreds. The rifle and the 
bayonet seem antiquated, and one may go from hos- 
pital to hospital and not see a wound from the latter, 
and companatively few from the former. 

In three directions science has scored ii\ a mission 
of destruction. What a marvellous adaptation of 
physics, pneumatics, and mechanics is . displayed in 
a submarine, with which the highest standard of 
wholesale destruction i.s reached. In a few second.s 
a vast battleship, itself a product in every part of 
scientific genius, is blown asunder and a thousand 
men and boys sent flying into eternity. Or a colossal 
I liner like the Lusitania, laden with harmless non-com- 
I batants, is torpedoed without warning and above 
I 1200 perish miserably, to the inexpressible delight of a 
kultured nation, whose school children celebrated the 
event with a holiday.* 

On land the field-guns, howitzers, and machine- 
guns have increased enormously our killing capacity; 
so much so, indeed, that in self-defence the armies 
have taken to earth, and from the North Sea to the 
Alps Europe has become a rabbit warren. High 
explosives, long-range accuraev, and quickness of fire 
have^ m.ade the artillery arm the most effective of the 
Service. Every device of science has been pressed 
into use, and the aeroplanes with their observers and 
cameras have plotted the entrenched lines to checker 
boards, on to any square of which a rain of shell and 
, shrapnel may be poured. The high-explosive shells, 

I the “Jack Johnsons,” and the “Black Marias” have 
I played a great rdle in the present war, and not only 
do they^ kill and maim, but the shell-shock from 
commotion puts a large number of men out of action. 
Against the great Kriipp howitzers the forts of 
Europe have gone down like cardboard houses. 

Artillery and quick-firing machine-guns follow hard 
upon the torpedo as agencies of destruction. Against 
an oncoming enemy 20 per cent, of men and 60 to 
80 per cent, of horses are hit by separate bullets within 
the “mown area.” 

Theoretically all is fair in war, but by common 
consent certain practices regarded as cruel are tabooed, 
such as the use of explosive bullets. Not so in the 
present war. ^ Never before has anything been used 
by man to kill his fellow man equalled in diabolical 
capacity for cruelty the use by the Germans of irre- 
spirable gas. Had it been a suddenly asphyxiating 
vapour, such as may have been the breath oi the angel 
of death as he passed over the host of Sennacherib, 
the action would not perhaps have been thought any 
more reproachful (in war) than wholesale drowning 

2 Owen Winter, “ Ihe Pentecost of Celnmity/' p. 55. 
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by the tor|;edo. . But this was a very different matter 
— agonising suffocation to those who could not escape ; 
many for days gasped out their lives in a slow process 
of strangulation, others had a lingering illness with 
urgent dyspnoea, cough, and inflammation of the 
lungs. The worst types of cases were, 1 am told, 
appalling to witness— some who reached England 
were bad enough. 

It is not a little remarkable that the aspect of the 
war which caught the popular fancy and from which 
so much was expected has proved comparatively harm- 
less from a killing point of view. “The rain of 
ghastly dew** of Tennyson *s vision, which the Wright 
brothers and Zeppelin have made possible, is more 
destructive of property than of life. But the mastery 
of the air is one of the greatest of the conquests of 
science. How Leonardo da Vinci would have re- 
joiced, in this day predicted so confidently by him, to 
see flocks of wonderful bird-men as much at home in 
the air as eagles! The development of aircraft and 
air-guns has added a new arm to the Service, but 
battles of the airy navies grappling with each other 
or attacked by shells from land leave few wounded, 
and the total killed so far is small. An enormous 
value for observation and the shock of righteous in- 
dignation roused all over the world by the Zeppelin 
murders of women and children have been, so far, the 
chief assets of the air. 

Enough of this. Let us turn to the other side of 
the picture; let us see what science has done in a 
mission of salvation amid the horrors of war. Through 
the bitter experiences of the Napoleonic wars, of the 
Crimea, of the American Civil War, and more par- 
ticularly of the recent campaigns, there has been 
evolved a wonderful machinery, replete with science, 
for the transport and care of the sick and wounded. 
There must oe suffering — that is war — but let us be 
thankful for its reduction to a minimum, through the 
application in every direction of mechanical and other 
pain-saving devices. 

If the foes of our own household, the “anti’s,** 
would spend a few days at a hospital for infectious 
diseases, see the modern methods, and learn a few 
elementary facts about immunity, they could not but 
be impressed with the applications of scientific hor- 
ticulture to disease, and be lost in admiration of a 
technique of extraordinary simplicity and accuracy. 

The second great victory of science in war is the 
j)rovention of disease. Apollo, the “far darter,** is a 
greater foe to man than Mars. “War slays its 
thousands. Peace its ten thousands.** In the Punjab 
alone, in twelve years, plague has killed two and a 
half millions of our fellow-citizens. This year two 
preventable diseases will destroy more people in this 
land than the Germans, The tubercle bacillus alone 
will kifl more in I^cds in 1015 than the city will lose 
of its men in battle. Pestilence has always dogged 
the footsteps of war, and the saying is true — 
“Disease, not battle, digs the soldier’s grave.** Bacilli 
and bullets have been as David and Saul, and at the 
breath of fever whole armies have melted away, even 
before they have reached the field. The fates of cam- 
paigns have been decided by mosquitoes and flies. 
The death of a soldier from disease merits the re- 
proach of Armstrong : — 

Her bravest sons keen for the SrHi have cly'd 

I'he death of cowards and of common men — 

Sunk void of wounds and fall'n without renown. 

This reproach science has wiped away. Forty years 
ago we did not know the cause of any of the great 
infections. Patient stuc^ in many lands has unlocked 
their secrets. Of all the great camp diseases— plague, 
cholera, malafli^^yellow fever, typnoid fever, typhus, 
and dysentery--^e know the mode of transmission, 
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and of all but yellow fever, the germs. Man has now 
control of the most malign of nature*s forces in a way 
never dreamt of by our fathers. A study of her laws, 
an observation of her facts — often of very simple facts 
— has put us in ()osse 5 sion of life-saving powers 
nothing short ot miraculous. The old experimental 
method, combined with the new chemistry applied to 
disease, has opened a glorious chapter in man’s his- 
tory. Half a century has done more than a hundred 
centuries to solve the problem of the flrst importance 
in his progress. 

Lastly, in the treatment of wounds science has made 
great advances. The recognition by Lister of the rela- 
tion of germs to suppuration, an outcome of Pasteur’s 
work, has done away with sepsis in civil life. High 
explosives, shell, and shrapnel make wounds that are 
at once infected by the clothing and dirt, and are 
almost impossible to sterilise by any means at our 
command, but with free drainage, promotion of 
natural lavage from the tissues by Wright’s method, 
and the use of antiseptics when indicated, even the 
most formidable injuries do v^ell. The terrible lacera- 
tion of soft parts and bones adds enormously to the 
difficulty of treatment. The X-ray has proved a boon 
for which surgery cannot be too grateful to Rontgen 
and to tho scores of diligent workers who have given 
us a technique of remarkable accuracy. Other elec- 
trical means for detecting foreign bodies have also 
given good results. 

Of the germs blown into wounds from the soil and 
clothing and skin the pus-formers are the most nume- 
rous and most important. Two others have proved 
serious foes in this war, the germ that causes gas 
gangrene and the tetanus bacillus. I am told that 
methods of treatment of wounds infected by the former 
are giving increasingly good results. The soil upon 
which the fighting has occurred in France and 
Flanders is rich in the spores of the tetanus bacillus; 
the disease caused by it was at first very common and 
terribly fatal among tho wounded. For centuries it 
has been one of the most dreaded of human maladies, 
and justly so, as it is second to none in fatality and 
in the painful severity of tho symptoms. No single 
aspect of preventive medicine has been more gratify- 
ing in this war than the practical stamping out of 
the disease by preventive inoculation. In the first six 
months of this year only thirty-six of those who were 
inoculated within twenty-four hours of being wounded 
suffered from tetanus. 

And what shall be our final judgment — for or against 
science? War is more terrible, more devastating, 
more brutal in its butchery, and the organisation of 
the forces of nature has enabled man to wage it on a 
titanic scale. More men will be engaged and more 
will be killed and wounded in a couple of years than 
in the wars of the previous century. To humanity in 
the gross science seems a monster, but on the other 
side is a great credit balance — the enormous number 
spared the misery of sickness, the unspeakable tor- 
tures saved by ansesthesia, the more prompt care of 
the wounded, the better surgical technique, the 
lessened time in convalescence, .the whole organisation 
of nursing; the wounded soldier would throw his 
sword into the scale for science — and he is right. 

NOTES. 

The Romanes Lecture on “Science and the Great 
War,*’ delivered by Prof. E. B. Poulton at Oxford on 
December 7, and published by the Clarendon Press, 
was a scathing indictment of the ineptitude of the 
lawyer-politicians who possess a dominating influence 
on national affairs, and a plea for a fuller use of 
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scientific knowledge. To the neglect of science, and been put forward by Dr. A. Vernon Harcourt, in a 


the excessive predominance in Parliament and in the 
Government of men with the spirit of the advocate to 
whom all evidence which will not support their case 
is unwelcome, Prof. Poulton ascribes the chief mis- 
takes in the conduct of the war. The ignorance dis- 
played in connection with the campaigns to make 
cotton contraband and to prevent the export of oils 
and fats, because of the use of these things in the 
manufacture of gun-cotton and nitro-glycerine, is as 
appalling as it is deplorable. In all such cases, when 
vital issues are at stake, our statesmen only make use 
of scientific evidence when the resources of political 
rhetoric have failed to justify their inactivity. The 
pity of it is that so much power should be in the hands 
of politicians and members of public services unwilling 
to recognise the important position which science must 
occupy in a modern State, in times both of war and of 
peace. Prof. Poulton mentions a number of matters 
in which scientific advice might have been applied 
with advantage much earlier in the war, but no appeal 
was made for such help, and the fate of suggestions 
was not encouraging. His address should help to 
enlighten the public as to the prime need of the country 
for men alert to take the utmost advantage of the 
power which science can offer. 

A NOTE from the Imperial Institute refers to recent 
statements as to the present scarcity of certain drugs. 
The shortage and high price of atropine has been 
particularly commented on and attributed to “the 
dearth of belladonna, from which [according to this 
statement] atropine is extracted, and which is obtained 
from Central Europe.” It is most desirable that this 
common misconception as to the sole source of atropine 
should be dispelled. Belladonna is one source, but a 
far more valuable source is (as was proved a few 
years ago by investigations at the Imperial Institute) 
the Egyptian hyoscyanius or henbane. This plant 
grows wild in the Egyptian desert and in the Sudan, 
and these countries arc the sole source of the com- 
mercial supply. Before the war Egyptian henbane 
H^ent to Germany for manufacture, but large quanti- 
ties of the plant are freely available, and a consider- 
able amount is now ir\ the United Kingdom awaiting 
manufacture into atropine by drug manufacturers 
here. Eserine, also used in ophthalmic surgery, the 
dearth of which is alluded to in the same statement, 
is a product of the Calabar bean of West Africa, and 
presumably it is the extreme present pressure on the 
manufacturing resources of British drug manufac- 
turers, rather than any scarcity of this British raw 
material, that is hindering the production of the drug. 

Pkof. E. a. SoNNENscHEiN, in a letter to the Times 
of November 4, described the good results he bad ob- 
tained in the domestic use of coal through sprinkling 
a hundredweight of cheap slack with a solution of a 
tablcspoonful of salt in a little less than a pint of 
water. U is difficult to account for the results 
achieved through the medium of about one part of a 
non-cornbustibje and non-supporter of combustion with 
some two thousand parts of coal, and Prof. Sonnen- 
schein said I would also not exclude the possibility 
of a psychological process at work.” Some explana- 
tion of the beneficent effect of this salt treatment has 


letter to the Times of December 8. Dr. Harcourt says 
that the deliquescent property of the salt particles dis- 
tributed on the slack serves to bind the small particles 
together, “ so that a handful becomes a piece of coke, 
which burns with a steady glow, like the coke which 
lumps of coal after giving off their gases leave behind 
them.” The improved combustion which Prof. Sonnen- 
schein claimed may therefore arise from the better 
access of air in the absence of very small coal and 
dust, which frequently cause bad smoking in boiler 
practice from the choking of air passages through the 
fuel and the grate bars, but the “psychological pro- 
cess” must not be entirely overlooked. 

The Royal Geographical Society has received further 
news of Sir Aurel Stein’s Expedition in a letter dated 
OctobcT 27, from Bokhara. He has done three months’ 
almost continuous travelling down the Altaic region, 
.across the Russian Pamirs, and along the whole 
length of the Upper Oxus valley. He has made im- ’ 
portant observations on geography and ethnography 
in this interesting region. Finally, ho reached tho 
railway at Samarkand, and he is now on his way to 
Meshed for his winter’s work about Scistan. The 
Russian political authorities have been most courteous 
and helpful towards the expedition. In Wakhan, be- 
sides an important old trade route, he has been able 
to survey a series of ancient ruineiS strongholds. , 
“Those secluded valleys,” he writes, “have preserved 
a great deal of old-world inheritance in the ethnic 
types, languages, etc., of their inhabit.nnts, and the 
materials I could collect are ample.” 

The death is announced, in his seventy-first year, of 
Dr. George A. Heron, well known for his investiga- 
tions in tuberculosis, and as the author of numerous 
medical works. 

Mr. O. a. Derby, an American geologist who has 
been chief of the Geological Survey of Br.azil since 
1907, died on November 27 at Rio de Janeiro, at the 
age of sixty-four. He was a graduate of Cornell, and 
had served the Brazilian survey in various capacities^r, 
since 1875. 

The Geographical Journal for December gives some 
particulars of the career and work of Dr. Richard 
Kiepert, whose death wo announced in August last. 
Dr. Kiepert was born at Weimar in 1846, and- gained 
his early experience in cartography with his father, 
Heinrich Kiepert, whose works he revised after his 
father’s death. His contoured w^all maps of the 
countries of Europe are among the best ever published. 
Among other important work of Kiepert was an atlas 
of the German possessions, a great part in the prepara 
tion of Richthofen’s atlas of China, and, above all, a 
map of Asia Minor, which embodied all available in- 
formation. For some time Kiepert was scientific direc- 
tor of -Reimer’s cartographical institute at Berlin, and 
I from 1875 was editor of Glohus. 

Mr. Thomas Parker, whose death occurred a 
days ago, was not only a distinguished engineer, but 
a man of inventive and gifted mind, who, in addition 
to his ordinary labours, carried onjtovestigations m 
far outside engineering. He, first attracted 
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attention ,by his invention of a steam pump, and later 
came into further prominence through his investiga- 
tions in electric batteries, the outcome of which was 
the foundation of a business which ranks to-day among 
the leading electrical works in England. It was while 
manager of the Coalbrookdale Company’s works that 
he discovered the great value of concentrated nitric acid 
in facilitating the formation of the oxide in secondary 
batteries. R. L. G. Plants, who had been working 
on the problems of electrolytic polarisation since 1859, 
made a similar discovery, which resulted in the pro- 
duction of a cell having a high E.M.F., a low resist- 
ance, a large capacity, and almost perfect freedom 
from polarisation. The rival claims were contested in 
the courts, who divided the patent between Parker and 
Plants. In 1S82 Mr. Parker entered into partnership 
with Mr. P. B. Elwell, and commenced manufacturing 
accumulators, and, later on, dynamos. This business 
was afterwards transferred to the Electric Construc- 
tion Company of Wolverhampton, of which Mr. Parker 
became manager and engineer. During the five years 
which he occupied this position he designed the elec- 
trical plant for the Liverpool Overhead Railway. Later 
he became engineer of the scheme for electrifying the 
Metropolitan Railway in London. Mr. Parker was 
foremost in the electro-deposition of copper for subse- 
quent use in the refining of copper, and the extraction 
of gold and silver. Then the smoke abatement problem 
occupied his attention, and he invented a slow-com bus- 
lion grate, and a substance now known as coalite, 
which, though in appearance like gas coke, was easily 
ignited and burnt with a bright but smokeless flame. 
In 1894 he was awarded the Stephenson medal and 
Telford prcniiuin by the Institution of Civil Engineers. 

By the death of Dr, Arthur Vaughan, at the early 
age of forty-seven, science has again to mourn the loss 
of a distinguished investigator, Vaughan’s early 
training was in mathematics, which he made his chief 
subject at Cambridge, where he obtained a first class 
in both parts of the Mathematical Tripos, After apply- 
ing his mathematics to an original investigation of 
certain problems presented by the earth’s crust, he 
devoted himself with great ardour to geology, which 
had always been his favourite subject, especially on 
its pala[;ontological side, with its bearings on the great 
problem of life. Some original work on the Jurassic 
beds pf Somerset, accomplished in conjunction with his 
friend. Prof. Reynolds, prepared him for an attack on 
the zonal succession of the Low'er Carboniferous rocks, 
a difficult problem which had resisted all previous 
attempts at solution. He commenced his investigation 
in the Avon Gorge, near Bristol, and achieved there a 
remarkable success. Having firmly established the 
succession in this section he extended his researches 
to adjacent regions, and then into provinces more re- 
mote, bringing into harmony the order of the Lower 
Carboniferous rocks and fossils in England, Wales, 
Ireland, Belgium, and elsewhere. The solution of this 
problem, led to many fresh lines of inquiry, bearing on 
the laws governing the evolution of animal forms, and 
on the distribution of the Lower Carboniferous land 
add sea. While in the final stage of the disease from 
which he dled(fo left the* sanatorium at Buxton to give 
an account ptlbis latest^ihvestigation on this^l^t sub- 


ject to the British Association at Manchester. In 1910 
he accepted an invitation to the newly created post of 
lecturer in geology in the University of Oxford. Here 
his brilliant power;? as a teacher were at once recog- 
nised; he gained the affection of his students and 
awakened their interest; indeed, it would have been 
hard to resist the stimulus of his lectures on “ Palaeon- 
tology and Evolution,” with their suggestive views on 
the trend of the great currents of ancient life. He 
leaves unfinished an important text-book on palaeon- 
tology, which had occupied many years of his life, and 
on which he was engaged up to within a few days of 
his death. 

I The reading of Mr. S. H. Houghton’s paper on a 
fossil man from Boskop, Transvaal, before the Royal 
Society of South Africa on October 20 (reported in 
Nature of December 2 (p. 389), was followed by a dis- 
cussion in which Dr. L. P^ringuey expressed the opinion 
that none of the associated stones were human imple- 
ments. It was very difficult to correlate the superficial 
deposits of South Africa with those of Europe, but it 
was clear that the Boskop man had no connection with 
the Neanderthal race. Both the Boskop specimens and 
another less fossilised human jaw which was exhibited 

I must rather be compared wirfi the corresponding 
bones of oxi.sting African types, to which they might 
be ancestrally related. As to the real importance 
these remains there could be no doubt. 

The FitzPatrick lectures recently delivered by Dr. 
W. H. R. Rivers before the Royal Society of 
Physicians dealt with the relations between medicine, 
magic, and religion. Magic he defined to be a group 
of processes in which man used rites which depended 
on his own power, or on powers believed to be in- 
herent in, or the attributes of, certain objects and 
processes which were used in these rites. Religion, 
on the contrary, dealt with processes dependent on a 
Higher Power, whose intervention was sought by rites 
of supplication or propitiation. But the savage mind 
distinguishes with difficulty between these two grqvps 
of ideas. Savage philosophy attributes diseas^^^lo- 
human agency, to some spiritual being, or to what 
we ordinarily call natural causes. He dwelt on the 
important part played by suggestion in# the causatfon 
of disease among the Papuans and Melanesians, and 
ho remarked that from the physiological point of view 
the difference between their rude methods and our 
medicine was not one of kind, but only of degree. 
The chief lesson to be learnt from the facts described 
was the rationality of the Icechcraft of such peoples. 
They practised an art of medicine in some respects 
more rational than our own, for diagnosis and treat- 
ment followed more directly their ideas of causation. 
There were examples of leechcraft, such as the use 
of bleeding and massage in New Guinea, which did 
not follow a system so strictly logical and consistent. 
This led to another set of problems, the transforma- 
tion of medical beliefs and practices as a result of 
contact and blending of peoples. 

The Museums Journal for December contains a 
very suggestive article on “Museums and Folk-art,” 
more especially in reference to the folk-arts of the 
British Isles. Some striking examples of this art are 
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furnished by carved wooden spoons and stay-busks. 
These were wTOught in the intervals of leisure, not 
for sale, but as offerings from men to their women- 
folk. Nor were they meant for use, but as pledges 
of affection, and hence the symbol of affection, the 
heart, appears in most of them. Specimens of such 
carvings, many of real beauty, add much to the value 
of this most helpful essay, which is unsigned. 

The Straits Branch of the Royal Asiatic Society has 
just published a valuable memoir on the Blattidae, 
written by Dr. R. Hanitsch, the director of the Raffles 
Museum, at Singapore. In the main a compilation, 
embracing the descriptions of Malayan cockroaches 
scattered throughout numerous publications, yet much 
original work is contained in these pages. Dr. 
Hanitsch, indeed, describes herein nine species new 
to science. Furthermore, he has made a careful 
analysis of the geographical distribution of this group. 
This enables him to show, in the first place, that of 
184 known species 13 1 arc peculiar to the Malayan 
region, and in the second that the geographical dis- 
tribution of the Blattida* discounts the view* that the 
Philippines should be included in the Indo-Malayan 
sub-region. Seven coloured plates add materially to 
the value of this most useful contribution. 

Miss Maud D. Haviland, in the December number 
of British Birds, records her notes made on the grey 
plover, at Golchika, on the Yenisei, during 1914. 
These notes chiefly concern the breeding habits of 
this bird, and form a valuable contribution towards our 
knowledge of this phase in its life-history. But she 
also makes some pertinent remarks on the spring 
migration of this species which are worthy of careful 
attention. In the same number Mr. H. F. Witherby 
continues his notes on the moults of the British 
passeres and the sequences of their plumages. In this 
he deals with the finches, which hrve but one annual 
.moult, in the autumn. The snow-finch, however, he 
''remarks, in the spring moults the throat feathers, 
wlule some of the nearly allied buntings, at this 
sdMlon, moult parts of the head, throat, and breast 
feathers. The “juveniles” among the finches in their 
fii^ autumn usually moult only the body plumage and 
seme of the vfing coverts and inner secondaries. But 
the house-sparrow, tree-sparrow, and the snow-finch, 
the corn-bunting, and the Fast Siberian meadow- 
bunting have a complete moult in the autumn. 

We have received another useful pamphlet (No. 79) 
issued by the Imperial Department of Agriculture for 
the West Indies, dealing with “Diseases of Lime 
Trees in Forest Districts,” by Mr. Nowell, mycologist 
to the department. The black-root disease, which may 
be caused either by Rosellinia pepo or R. bunodes, is 
somewhat common in Dominica, and is fully described 
in the paper. As it appears hopeless to try to cure 
infected trees, special attention is directed to methods 
of prevention of attack. Two other imperfectly known 
diseases, known as “red-root disease” and “pink 
disease,” are alsp described ; the former is known only 
from Dominica. 

The annual report of the Agricultural Department, 
Dominica, for the year 1914-15, is an interesting 


record of steady and well-marked progress. The 
budding of limes on hardy stocks receives attention in 
connection with the prevalence of root disease in 
certain districts. It is of interest to notice that though 
the yield of limes in the year under review was rather 
smaller than in 1913, the value of the crop was 
44,3691. more. The high price is due to abnormal 
conditions, and it is stated that owing to Army and 
Navy requirements the output of raw lime juice was 
relatively large. The shipment of coconuts showed 
an increase, and the progress of the coconut industry 
is very satisfactory. 

The half-yearly meetings of the Agricultural Educa- 
tion Association were held in London during Smith- 
field week, under the chairmanship of Prof. Somer- 
ville. A paper by Dr. T. Milburn, of Lancashire, 
upon the subject of “ Food Production During the 
Present Emergency,” with special reference to war 
agricultural committees, was discussed, . and some 
valuable suggestions were made in connection with 
the question of increasing home-grown produce. At 
the Agriculture Committee meeting, a discussion on 
the “Training of Women for Farm Work” was opened 
by Mr. P. Hedworth Foulkcs, Harper-Adams Agricul- 
tural College, Newport, Salop, who pointed out the 
lack of facilities for training women in practical agri- 
culture at the present time, and advocated that a mini- 
mum course of one month should be provided in such 
subjects as milking, general dairy work, poultry- 
keeping, care of stock, feeding and management, and 
field work of the lighter type. In the chemistry sec- 
tion Prof. Crowthcr, Leeds University, introduced the 
subject of the work of the agricultural chemist in 
relation to the war, and gave a summary of experi- 
mental work with palm nut cake, dried yeast, fish 
meal, etc., as regards their general suitability and 
value as feeding stuffs. Mr. Gimingham, of the Re- 
search Institute, Bristol, indicated the work that had 
been done with regard to the feeding value of pressed 
apple pomace and the possibility of the better utilisa- 
tion of this waste product. 

One effect of the present shortage of agricultural 
labour has been to stimulate interest in all kinds of 
labour-saving machinery designed for use on tho 
farm. In the current number of the Journal of the 
Board of Agriculture there is an interesting account 
of the demonstrations of motor ploughs and tractors 
recently carried out by some of the county councils and 
agricultural associations. The machines tested ranged 
from 8 to 40 h.p., and from 158Z. to 600Z; in price. 
Petrol is the fuel used by the majority of the motors, 
but one or two run on paraffin, while the large steam 
tractors are fired with coal or coke. Both the light 
motor ploughs,* combining both plough and motor, and 
tho heavier tractors, hauling a , detachable multi-furrow 
plough, will do good work under favourable soil 
conditions, * but the former are more suitable' when 
ploughing can be spread over several months, while 
the tractors are favoured where large areas have to 
be ploughed quickly, and where much haulage and 
threshing have to be done. These machines have 
hitherto only been manufactured in soiall wantities 
in this country, and their price is much hijjner than 
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it need be if the output were on a large scale. One 
of the well-known Detroit firms is said to have a 
20-h.p. tractor, built on the usual lines of the cheap 
American car, which can be delivered in this country 
for 70I. In the reorganisation of agriculture which 
Lord Selborne has recently declared to be necessary 
after the war, it is certain that such labour-saving 
devices will play a leading part, and it will be a 
pity if this market cannot be held for our own manu- 
facturers. It seems probable that in the future the 
demand for pleasure cars will not suOice to keep the 
existing motor works fully employed, and here is a 
field in which the manufacturer who has the necessary 
courage and foresight will reap a rich harvest. 

In a paper on storm frequency changes in the 
United States {Monthly Weather Review, August, 
iqi5, xliii.) M. Henryk Arctowski touches on the 
problems of the relations of sun-spot activity to the 
terrestrial atmosphere. His discussion is based on 
the number and course of the low-pressure areas which 
crossed the meridian of ioo° W. in the United States 
from 1883 to 1913. There were six storms fewer 
per year during the years of sun-spot minima than 
during the years of sun-spot maxima. This agrees 
with Kullmcr’s conclusion that years of sun-spot fre- 
quency arc stormier than those of sun-spot minima, 
but in this case the increase was only 6 i per cent. 
The difference in distribution throughout the year was 
much greater. Years of sun-spot minima were char- 
acterised by a more uniform latitude distribution 
throughout the year. During years of sun-spot 
ma.xima, on the contrary, the latitude distribution 
is more unequal, being to the north in February, Sep- 
tember, October, and particularly November, and to 
the south from February to May. The action of the 
increase of sun-spots upon storms seems to be primarily 
one of co-ordination, and the conclusion is that the 
annual variation in the geographical distribution of 
atmospheric pressure must be essentially different in 
the years of sun-spot maxima from that during years 
of sun-spot minima. 

Modern mathematics has reached such a high 
degree of complexity and specialisation that only the 
shortest and simplest papers appeal to an extended 
class of readers. The Edinburgh Mathematical 
Society, in addition to its Proceedings, is now 
p:'t iodically publishing Mathematical Notes,” edited 
by Dr. G. D. C. Stokes, and printed by Lindsay and 
Co., Edinburgh. The contents consist mainly of 
alternative proof.*? of fornvjlx in elementary text- 
books, much on the lines of similar work in the 
Mathematical Gazette; and on p. 193 wc regret to 
note the presence of a divisor “ sin 90® ” in a problem 
0T\ the solution of a right-angled triangle, an element 
the- introduction of which should necessitate a deduc- 
tion of marks by any examiner if he is really com- 
petent. Again, symbols and triangles figure to an 
extent suggestive of the predominance of similarly 
named instruments in the concert given in 1908 to the 
Mathematical Congress at Rome. We have men- 
tioned the Mathematical Gazette, and it now trains 
to direct attention to ^ fly-sheet issued in the recent 
copy of||that journal (October, 1915) headed^/* Books, 
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etc.. Received, ’ containing a long list, not only of 
books, but also of periodicals, with lists of titles of 
contents. This list, while occupying little more than 
three pages of small print, meets a distinct want. 
Similar lists havri previously been published in the 
Bulletin of the Calcutta Mathematical Society, and 
their utility has been fully recognised in these 
columns, but unfortunately these lists have usually 
been several years in arrears. At the same time, the 
fact that this list (if we have not made some over- 
.sight) does not contain a single paper on the mathe- 
matics of the aeroplane must be regarded, not only 
as an anomaly, but as a serious indictment against 
mathematicians. 


1 The December number of Scientia, although less 
bulky than in pre-war times, falls in no degree behind 
j its predecessors in point of interest. In an article on 
I the constitution of the luminous atom, Prof. Fabry, 
i of the University of Marseilles, shows how, in seeking 
j a suitable model which would have the radiating 
powers of the atom, it has been necessary to leave the 
j classical dynamics, and that two paths have been 

• opened up. In the first, due to Ritz, the active element 
j of an atom is taken to be a small magnet about 

which an electron moves in a closed orbit. In the 
; second, due to Bohr, the Rutherford atom — a 
I central concentrated positive nucleus about which a 
: number of electrons move as in a planetary system — 

* is taken, and the difficulty that such a system would 
. radiate it.s energy too rapidly, avoided by assuming that 

the energy .is sent out only in bundles or quanta. By 
this means the spectra of hydrogen, helium, and other 
j Jess simple substances have been reproduced with 
: startling accuracy. In another article Prof. Bragg 
■ shows how X-ray spectroscopy sheds light on the con- 
! stitution of crystals, and in a different field Prof. 

. Ramsay Muir’s article on the problems of the future 
' peace, and Prof. Fedozzi’s on the lessons the war has 
taught with regard to the treatment of foreigners^, 
domiciled in a country, w'ill be read with interest. ^ 

A PAPER on the harbour and coast defence work%«.at 
I Alexandria, Egypt, was read at the Institution of 6wil 
' Engineers on November 30 by Mr. D. E. Lloyd-Davi^. 

The city possesses two harbours, the western bmg 
! iindcr the jurisdiction of the Egyptian Governmimt, 
j and the eastern is being developed by the municipality. 
i.Thc first improv^ement of the access to the port was 
I undertaken in 1889; the Gabbary dry dock was built 
! in 1900, and important extensions were completed in 
1911 at a cost of 282,770/., about 50,000/. less than 
the value of the lands reclaimed. The western par.t 
now ranks third, after Marseilles and Genoa, among, 
the Mediterranean ports ; it has 1850 acres of sheltered 
I area capable of accommodating 250 large vessels 100 
yards apart. The value of import and export trade 
rose from 18,856,000/. in 1880 to 52,075,000/. in 1908, 
and the revenue in 1911 reached 325,000/. Since 1906, 
when the author was appointed city engineer of Alex- 
andria, the construction of breakwaters at the mouth 
of the bay has been proceeded with. These provide a 
fine pleasure harbour of 600 acres, an additional refuge 
for light commercial craft, and serve the purpose of 
protecting the sea-wall. 
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Pizzotti studios the relative central orbit of a pair of 
bodies attracting^, according to the Newtonian law, 
but of variable mass. The investigation appears to be 
based on the assumption that the impressed force is 
equal to the product of the mass and acceleration, and 
not to the rate of change of momentum, the effect of 
variable mass thus being equivalent to a variation in 
the gravitational constant. The method would thus 
appear to be strictly applicable to the motion of two 
elec:trified bodies with variable charges, or attracting 
bodies parting with their substance by evaporation, 
but not to cases of bodies accumulating matter from 
without. 

A RECENT number of Scientia contains an interesting 
article by Signor Aldo Midi on Greek science and the 
characteristics of its development. Ho directs atten- 
tion to the fact that while mathematicians hold in high 
esteem the achievements of Euclid and the investiga- 
tions of Archimedes, and while the physician finds 
much to admire in the works attributed to Hippo- 
crates, the chemist and the biologist are disposed to 
regard Greek speculation on their respective subjects 
as fruitless. These diverse judgments are due, he 
thinks, not to any different attitude of the Greek 
intellect towards one subject as compared with another, 
but rather to the special characters of the subjects 
themselves. The aim of Grec'k thought was the 
unification of disconnected knowledge. This laid the 
foundation of true science, but carried with it the 
tendency to reduce natural phenomena to a rigid geo- 
metrical or logical system. The culmination of Greek 
science was reached by Hippocrates, Aristotle, and 
Euclid. Hippocrates brought his generalisations to 
the test of observation; Aristotle in great measure did 
the same, the value of his results depending largely 
on the opportunities he possessed for checking them 
by observation and experiment. Euclid laid a solid 
foundation in the region of pure mathematics. The 
, successors of the tw'o former long delayed the pro- 
^jgress of knowledge by an undue reliance on the dicta 
of their masters, but the ** granitic ” fabric of Euclid 
* made possible the work of Apollonius on conic sec- 
tions, and even the conception of the infinitesimal 
ClAhilus reached by Archimedes. 

•JilR. J. H. Gardner, writing with reference to the 
note in Nature of December 9 (p. 407) relating to the 
Archives of Radiology and Electro-therapy, in which 
the statement was made that “it is the only English 
periodica] dealing with the subject of X-rays in all its 
bearings,” reminds us that the Journal of the Rbntgen 
Society, ,of which he is the editor, has for a much 
longer period dealt fully with this subject. The latter 
importaift and excellent journal, to which reference has 
frequently been made in Nature, is, however, almost 
exclusively devoted to printing the Proceedings of the 
Rontgen Society, and therefore does not come within 
the same category as one dependent for its existence 
upon the conditions that apply to any other public 
periodical. For the same reason, we should not con- 
fuse the Electrician, or a new periodical on electrical 
engineering, wil!h the Journal of the Institution of 
Electrical Engineers. This was the distinction we had 
in mind when referring to the new publication on 
radiology in all its branches. 


tologie et d'Embryologic, Prof. A. Dogiel, professor 
of anatomy and physiology in the University of Petro- 
grad, has commenced the issue of a new periodical 
intended to make Russian workers in the three 
branches of biology embraced by it independent of 
German mediums of publication. All articles will be 
published in the Russian language, but they will be 
accompanied by translations into French or English, 
or summaries, which in no case will be less than three 
parts the length of the original paper. Three fascicules 
are to form a volume of about forty-five sheets of 
Russian text, illustrated by plates produced by the best 
engravers in Petrograd. The annual subscription will 
vary according to the number and nature of the plates, 
but will not exceed 12 roubles (25s.) for each fascicule. 
Subscriptions should be addressed to Prof. A. Dogiel, 
P^trogrnde, Vasili Ostrov, 30 Ligne, Maison 4, loge- 
ment 16, or to the publisher, K. Ricker, Pdtrograde, 
Rue Murskaia, 17. 

OUR ASTRONOMICAL COLUMN. 

Comet 19155 (Taylor). — This comet nas been ob- 
served at the Naval Observatory, Washington, by Mr. 
H. E. Burton. On December 6, iih. 33-5m., its posi- 
tion was R.A. 5h. 22111. 42*98., declination 0° i' 36^^, 
quite close to 8 "Orionis. Its magnitude is not stated. 

Spectroscopic Orbit of 12 Lacert.*. — Orbital 
elements have been obtained for this binary system 
by Mr. R. K. Young from a series of spectrograms 
secured at Ottawa. It presents technical difficulties 
owing to its extremely short period and faint mag- 
nitude. Its period remained in doubt until quite 
recently, and proved to be only 4h. 38m, 3s. The 
range of velocity is 35 km., the velocity of the sys- 
tem — 14-23 km., the projected semi-major axis has 
the very small value =46600 km., and the mass 
function = 0-000 1. The spectrum is of type B2 (Crucian 
level). The system bears close resemblance to that of 
P Cephei. 

The Use of the Blink-Microscope. — Further series 
of stellar proper motions found and measured by 
means of the blink-microscope arc given in Circular 
No. 28 of the Union Observatory, South Africa. On 
twelve pairs of catalogue plates thirty-five stars with 
annual proper motions exceeding 01'' have been lour.d. 
Of these seventeen were brighter than the 10th mag- 
nitude. Mr. Inncs points out that observations of 
wide double stars justify the assumption that the vast 
majority of the stars on the plates is relatively “ fixed ” 
(i.5. moving as a group). Thus after picking out the 
proper-motion star.s it would * suffice for astrogjraphic 
chart purposes to measure a mere dozen or so stars 
per plate, a proceeding which would cut down the 
vast programme of the Carte du Ciel Comitd to 
100,000 stars. 

The Structure of the Spectrum of the Solar 
I Corona. — ^'rhe* recent brilliant application of Planck’s 
I quantum theory to the explanation of some celestial 
spectra by Prof, J. W. Nicholson demonstrated that 
vibrations of a hypothetical dynamical system — the 
so-called pfotofiuorine atom — should be capable of 
giving rise to the majority, but not all, of the then 
known lines in the spectrum of the solar corona. 
Among those not so picked up were three prominent 
lines, one of these being the well-known A 5303, the 
others having wave-lengths 4359 and 3534 A. Prof. 
Nicholson stated that the cube-roots of tl:^ wave- 
lengths of these lines differed by a constant quantity* 
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a community of origin being thereby probably indi- 
cated. M. P. Carrasco now points out (Comptes 
rendus, vol. clxi., p. 631) that there is an additional 
member of this scries, the next earlier term being the 
red line at A 6374-2. This line, unknown when Prof. 
Nicholson was* pursuing his investigations, was the 
most important feature of the coronal spectrum as 
photographed at the late eclipse (August 21, 1914), and 
M. Carrasco was one of the fortunate observers who 
obtained a record of the line. 

Areas of Absorption Markings on Sectroiielio- 
GRAMS. — The results of the limb prominence observa- 
tions made at Kodaikanal Observatory during the first 
half of the current year are given in Bulletin No. 47. 
The mean daily area is the largest since 1908, and 
shows an increase of 59 per cent, over that for the 
preceding six months. Prominences seen projected on 
the disc as absorption markings on spectroheliograms 
taken in the light of the I la reversal are being specially 
recorded with the grating spectroheliograph for 
measurement. Mean daily areas in millionths of the 
sun’s visible hemisphere and mean daily numbers for 
the five half-years 1912-13, and January-June, 1915, 
are published in the above bulletin. For the second 
half of 1913 the areas were sixty, whilst for the first 
half of the present year they were 1375*6. The dis- 
tribution in latitude of these markings shows the pro- 
minence maximum between 50*^ and 60®, together with 
a pronounced maximum about 30®, due to prominence 
in spot latitudes, the equator being avoided, as in the 
case of sun-spots. 

THE CORROSION OF METALS. 

/^N December 8, under the presidency of Sir Robert 
Hadficld, the Faraday Society held a discussion on 
the corrosion of metals. Of the seven papers con- 
tributed, only two dealt with the more general aspects 
of this very important question. Three were con- 
(crnod with the corrosion of iron, and some of the 
numerous steels which find application in modern 
industrial life; the remaining two had reference prin- 
cipally to marine condenser tube alloy, 70 : 30 brass. 
As it turned out, there was almost no discussion on 
the fundamental characteristics of corrosion pheno- 
mena. During the first hour instances of corrosion 
among iron alloys came under review, the remainder 
of the evening being devoted to a consideration of 
the corrosion of oopper-zinc alloys. 

As Dr. Rideal pointed out in his printed contribution 
to the more fundamental aspects of the question, “the 
phenomena observed in the corrosion of metals arc to 
be found scattered among the earliest records of man- 
kind, and in consequence of the universality of the 
subject we have received a heritage consisting of a 
jumble of facts and theories.** The first report by 
I>r. Beng^ough to the Corrosion Committee of the In- 
stitute of Metals consists mainly of a critical examina- 
tion 6 f tb© views held with regard to the cause, or 
causes, of the corrosion of marine condenser tube 
alloy, the general conclusion being that the evidence 
is so conflicting that no particular view can be re- 
garded as at all firmly established. The committee, 
therefore, in planning the experimental investigation 
decided that mere was nothing for it but to begin at 
the *veiw beginning and take nothing for granted. 

Dr. RideaPs definition of corrosion is as follows : — 
“ Corrosion may be said to result from an irreversible 
chemical change proceeding with a small velocity and 
taking place on the common surfaces between two or 
more phases, the products of which change are con- 
tinually removed from the sphere of action.*’ More- 
It takes place generally on the surfaces of phases 
which are electrically conducting, a fact which lies 
at the bf se of the now generally accepted electrolytic 
NO. 2407, VOL. 9 ^] . 


theory of corrosion. This theory requires the presence 
of minute cells operating on the surface of the corroded 
metal or alloy. As yet, however, there is no informa- 
tion as to the number of such cells or the rate at which 
they work. 

Dr. Desch’s conitribution dealt with the influence of 
physical and mechanical factors in corrosion, an aspect 
of the subject the importance of which i.s by no means 
always adequately realised. Although the process of 
corrosion is probably in all cases initially one of 
chemical solution, the physical heterogeneity of the 
metal or alloy has a considerable influence on its 
nature and velocity. More especially has this to be 
considered when it is remembered that many of the 
commonly used industrial alloys are in a “strained” 
condition, and contain, as Dr. Beilby has shown, 
films of amorphous material on the surfaces of slip of 
the crystals. Such films have been demonstrated to 
be more electropositive than the crystalline material, 
a fact which determines the course of corrosion of 
cold-worked metals in particular. The increased 
corrodibility of such alloys is no doubt also partly to 
be ascribed to the energy produced by work being 
stored up in these films. 

The Cumberland process for preventing the corro- 
sion of metals immersed in liquids, of which a demon- 
stration was given at the close of the discussion, is 
based upon a recognition of tho galvanic nature of 
this phenomenon. It consists in introducing a higher 
counter-electromotive force to that causing the corro- 
sive action. A continuous current working at 10 volts 
is supplied to the anode, consisting of pieces of iron 
suspended in the liquid and insulated from the vessel 
being protected. It is claimed that this system has 
been in use in all types of steamships and in many 
large power plants, and that it is applicable to any 
metal in contact with water or any other corrosive 
liquid. H. C. H. Carpenter. 

VISCOSITY OF OILS. 

T he Institution of Petroleum Technologists is one 
of the most recent of our technological associa- 
tions. Founded in 1913, to advance the study of 
mineral oils from the various points of view of the 
chemist, the geologist, the engineer, the prospector, 
and the financier, it has shown from the first a healthy,^ 
vitality and the promise of a vigorous future. At aB 
general meeting held on November 16, at the Royal 
Society of Arts, the institution had the pleasure of ^ 
listening to an illuminating address by Dr. Glazebropk 
on the viscosity of oils in relation to the rate of 
through pi|>es. The tests described had been uiiS^ 
taken at the request of the Admiralty, dnd permiS^ten 
had been given for their publication. The results of 
the investigation showed that the ordinary law of 
viscous flow, P/V = 2i//9gd*, holds good in the par- 
ticular case postulated so long as the ci:^cal velocity 
which is given in the expression pVdlrin^asoo Is not 
exceeded. 

Many experimental difficulties were ‘met with ip the 
actual measurements, which were carried out in the 
engineering department of the National Physical 
Laboratory by Mr. Pannell. Tho small variations* in 
pressure were measured by means of a sensitive mer- 
cury tilting gauge, and the quantity of oil passed per 
minute through the pipes was measured on an Avery 
weighing machine. Thermal changes were eliminated 
by jadeeting and careful electrical heating. 

In general excellent agreement was found between 
the calculated and observed values of P/V through a 
wide temperature range. 

Part ii. of the research was occupied with the deter- 
mination of the physical contents of the various oils 
which were used. The densities call for little com- 
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ment, tho change in density being proportional to the 
jhango in temperature. The viscosities were deter- 
mined in the Redwood I. and II. instruments, from 
which absolute values can be obtained by means of 
the relationship •|/p=AT— B/T, where A and B are 
calibration constants of the viscometer. The most 
marked observation in the viscosity results was the 
relatively enormous temperature cocflicient exhibited 
by the Mexican fuel oils. Further, the results were 
shown to be dependent on the previous history^ of the 
oil. For example, an oil kept at 32° F. for six days 
showed an increase in viscosity at 60° F. amounting 
to 20 per cent., while a similar specimen, heated to 93® 
F. for the same period, exhibited a decrease of ii per 
cent. This hysteresis effect was shown to have con- 
siderable practical importance in the handling and 
utilisation of such oils. Tho viscosity of mixtures of 
Mexican and shale oils was described; the viscosity- 
concentration curves are not linear, but are sagged, 
and thus it happens that a relatively small addition 
'of shale oil to Mexican oil causes a considerable 
decrease in the viscosity. Careful tests were also 
made respecting the flash points of the oils, and their 
mixtures. The observation was made that a bulk 
sample of oil flashed somewhat lower than the small 
amount used in the Gray instrument. These experi- 
ments were carried out by Mr. W. F. Higgins. 

Dr. Glazebrook concluded by pointing out that much 
work remained to be done in connection with the 
physics and chemistry of the mixtures of complex 
bodies which constitute fuel oils. 

QUEENSLAND RAINFALL.^ 

. H, A. HUNT, the Commonwealth Meteor- 
ologist, has in previous reports given concise 
histories of the rainfall for New South Wales and 
Victoria, the volume under notice being thus the 
third of the series to be published. This report con- 
tains all the available annual totals and number of 
days with rainfall recorded to the end of the year 
1913 for 1040 stations in Queensland, and in addition 
monthly values up to the end of 1912 are given for 
137 stations, so distributed as to afford a good repre- 
sentation over the area under consideration. Many of 
the records go back to i88cj, and oven earlier, so that 
a good w'orking basis is provided for investigators 
who require information in regard to local seasonal 
rainfall, or who may wish to compare the annu.al 
variations of rainfall in this part of Australia with 
those of the other States of the Commonwealth. Every 
e|fert was made to obtain trustworthy data, and in 
addition to the official records, all possible sources 
information, such as histories of Queensland and old 
newspaper files, were searched. Much labour was 
involved in the elimination of discrepancies which so 
often appear when the same record is published in 
separate rpMrts. A very useful appendix contains 
tables sho^rig the monthly and yearly values of the 
meteorological elements (except wind direction and 
velocity) at Brisbane from 18*87 to 1912. 

' The ’ volume is copiously illustrated by maps and 
diagrams, among wnich may be mentioned twenty- 
seven annual rainfall maps covering the period 1887 
to 1913, a map of mean annual rainfall, monthly 
normal rainfall maps, an inicrim rainfall map for 
Papua, and a frost map of |\ustralia. Among the 
diagrams are several showing the height reached by 
various floods at the stations belonging to the hydro- 
metric branch of the service, and graphs giving the 

1 MetrnrolAKy of Auiitratia. Oammonwesitth Bureau of Meteorot^y. 
R^uUs nf Rainfall Obeervations made in Queensland, includinf^ all available 
Annual Rainfall Totals f;rom 1040 Fictions for all Years of Record up to tQii. 
toKethet with Maps Diagrams. Pp. 2B5. (Melbourne, 1914.) Price 

loj. 6t/, 
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mean annual rainfall of the whole State of Queensland 
and its sub-divisions. An* interesting chronological 
history of remarkable atmospheric occurrences fills 
96 pages of the report, the data being discussed back 
to the middle of last century. It is worthy of note 
that only four displays of the Aurora Australis are on 
record, the cases observed occurring in the 3^€ars 1869, 
1870, 1894, and 1909. 

For the twenty-six years, 1888 to 1913, the mean 
annual rainfall for the whole State is 26-50 in., that 
of 1894, the wettest year, 40-39 in., and of 1902, the 
driest year, 12-63 in. The wettest year was thus 52 
per cent, above the average, while the driest year 
showed a defect of the same amount. In the fourteen 
years, 1892 to 1905, only four exceeded the average, 
the disastrous effect of this long-continued drought 
being well shown in Diagram A, giving the total 
number of live stock, which fell from 27 millions in 
1895 to 10 millions in 1902, the decline being checked 
in 1903 by a rainfall in excess of the normal. 

The larger average rainfall map which accompanies 
the report shows that the maximum rainfall, indicated 
by the isohyet of 160 in., is centred in the vicinity 
of Harvey Creek (lat. 17® S., long. 146® E.), and that 
for about 80 miles north and south of this point a 
rainfall exceeding 70 in. falls on the coast and for 
some distance inland. An annual rainfall of 70® in. is 
also found on the coast in four small patches located 
in latitudes 15° S., 21° S., 27® S., and 28® S. The 
smallest rainfall under 10 in. occurs in the west and 
south-west of the State south of 23®^ S. 

It would have materially helped in the elucidation 
of the problems pertaining to rainfall distribution had 
the orographical features been indicated on this map. 
Queensland being in the monsoon region, the heaviest 
rains occur in summer, while the winter is usually 
quite dry. 

The api)€arance in recent years of numerous memoirs 
dealing with Australian climatology is a marked 
tribute to the rapidly-growing activity and efficiency 
of the Commonwealth Service, the example oj. which 
in this rcsjiect will, we hope, be followed by other 
weather bureaux in the southern hemisphere. 

R. C. M. 


CHEMISTRY OF FIRE AND 
EXPLOSIVES. 

I N a recent issue of the Revue Scientifique (Sep- 
tember 25-October 9) Prof. A. Job has an 
interesting article upon the chemistry of fire and cx- 
I plosives. After considering the conditions for, and 
reactions during, ordinary combustion, the connection 
of explosion with combustion is described. It is 
pointed out that, in addition to the volume of gas 
evolved, heat developed, temperature attained* and 
pressure, another importJuit factor remains, the 
rapidity of explosion. This leads to a distinction 
being drawn between explosives suitable for use as 
[propellents, by reason of their progressive combus- 
tion, and what are termed in this country “high ex- 
plosives,*’ where the decomposition is initiated and 
propagated by shock (detonation). Mercury fulminate, 
nitrogen iodiae, and lead azide are discussed as. types 
of these sensitive detonating explosives. Fulminate 
is employed in detonators in France, lead azide being 
preferred in Germany, it being less sensitive to the 
decomposing action of moist heat. 

As bursting charges for shells picric acid and 
trinitrotoluene are discussed, it being pointed out that 
whilst the former combines with metallic oxides, such 
as those of iron and lead, giving very sensitive com- 
pounds, and hence dangerous, the trinitrotoluene is 
free from this disadvantage. The higher melting 
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point of picric acid (122°) than that of trinitrotoluene 
(82°) is another disadvantage, but this may be over- 
come by the use of certain eutectic mixtures. One 
such contains forty parts of picric acid with sixty 
parts of trinitrometacresol (cresylite). The mixture 
melts at 85^, and, after solidification, on reheating 
becomes plastic at 70^, which permits of compression 
to high density in the shell. 

The various smokeless powders are dealt with, 
Vieille’s work in the development of pure nitrocellu- 
lose powders receiving special mention. It is pointed 
out that, in addition to control of the rate of burn- 
ing by variation in the form and size of the pieces, a 
greater proportion of the more slowly burning 
‘‘soluble*' nitrocellulose affords a means of control; 
thus for small arms the “ soluble ” may be 25 per cent., 
for large marine guns 50 per cent., the remainder 
being “insoluble" nitrocellulose. 

Nobel’s invention of the use of nitroglycerine as a 
non-volatile solvent is referred to as a great improve- 
ment, there being many disadvantages in the use of 
volatile solvents. A more recent non-volatile 
gclatiniser is dinitrotoluol, the Italian Avigliani 
powder being ^mposed of “soluble" nitrocellulose 
fifty parts, “insoluble" N.C. twenty-five parts, 
dinitrotoluene twenty-five parts. 

The use of stabilisers is next considered. It is 
shown that nitrocclluloscs, like other nitric ethers, 
arc liable to slow hydrolysis, with the formation of 
oxides and acids of nitrogen, these actions being 
promoted by moisture and rise of temperature, the 
rate being greatly increased by the catalytic action of 
the products. These actions lead to irregular 
ballistics, and even to spontaneous ignition. 
Stabilisers, of which diphenylamine is the most 
generally used (in ballistite, BN powder, etc.), 
absorb the liberated nitrogen compounds and pre- 
vent, or at least greatly retard, the decomposition. 

In conclusion, particulars are given of the cele- 
brated 75 mm. French gun. The projectile weighs 
7-2 kilos., and has a muzzle velocity of 520 metres 
per second. The charge of powder B, in finke form, 
is 720 grams. It is shown that the gun, as a heat 
engine, gives an efficiency of 35-1 per cent. To an 
increase in this efficiency the author looks for further 
progress in the future. 


THE MINUTE LIFE OF THE SEAJ 

'T' HE quantitative examination of the microplankton 
^ of the North European waters is the sub- 
ject gf the present important memoir, which 
is the outcome of a resolution of the International 
Council to take advantage of cruises in Denmark, 
England, Holland, Norway, and Sweden in the spring 
of iqi2 for the collection of plankton samples taken 
by means of the water-bottle at depths ranging from 
o to 100 .metres and more. In this way a series of 
accurately determined species is followed from sample 
to sample, and the distribution of these species is 
used to illustrate the law's of production and destruc- 
tion of organic substance in the ocean. Prof. Gran 
has exhaustively examined the wdiolc of the material 
collected with the exception of the greater part of 
the Scottish collections, for which Miss Ogilvie is 
responsible; a special chapter being devoted to this 
portion of the work. The samples were all preserved 
by adding Flemming’s solution to the water directly 
it was collected. This method, although admittedly 

. 1 H H. Graft : ‘'The Plankton Production in the North European Water 
in the SprinK of iota." ConMtil Permanent Interiational pour Texplorationa 
de la^Mer. BuNetin Ptanktonigut pear I'ann^e 19x3 (continuation du 
bulletin TrimeKtriel den rd<ultatft acqntii pendant le* croiiiidreiipdriodi.quetet 
danit lea pdriodea ipt^rmd iiarea, P;irti« D). Piihlid par le Bureau du Conseil 
avee I'aaaiatance de C. H. Oatenfeld, du service pUnktonique. 
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restricted, answers well for the preservation of all 
important Plankton species, as is shown by the fact 
that, when comparing the living material from 
Fl0deveigen, Skager Rak, with the preserved, no 
species were found which were not present in the 
preserved material. For examination, Lohmann’s 
centrifugal method is used, and the number of organ- 
isms (cells) peri litre given in a series of tables with 
hydrographical data. Even delicate Pcridiniales such 
as Gymnodinium, and Infusoria, especially Laboea, 
are well preserved, and are shown to form an im- 
portant part in the economy of the sea. 

Part i. gives a descriptive account of the plankton 
from each area taken separately. Of these the Danish 
results from the Skager Rak, taken both in February 
and in June, arc of special interest. The colder sur- 
face water of the Skager Rak in February is found 
to contain an exceedingly rich Diatom plankton, 
which the author attributes not to the low tempera- 
ture, but probably to the fact that the surface water 
is specially rich in some nutritive substance necessary 
to the development of the Diatoms. In June, idiis rich 
surface Diatom plankton has almost entirely dis- 
appeared, different species of Ceratium taking their 
place. The Danish water investigations also bring 
out striking results with regard to the relations ex- 
isting between the assimilating algae and oxygen 
tension in the different layers. 

In Part ii. new light is thrown upon the distribution 
and biology of the separate species. Nitzschia delu 
catissima, Cleve, is found to be the commonest of all 
species in the plankton from the ocean round the 
Shellands and the Faroes, having in places the large 
density of more than a million cells jjer litre. With 
regard especially to the Ceratium species, it is shown 
that passive sinking of the cells plays an important 
part in their vertical distribution, and this statement 
applies also to many of the other genera. The species 
of Laboca are true surface forms and are very 
abundant : “ The whole of the ocean round Scotland 
and the Faroes contains, at the surface, on an 
average, one for each cubic centimetre of sea-water." 

In the extensive discussion on general conditions of 
life and of plankton production, taking the many 
factors into account, the conclusion is arrived at that 
with the assimilating algse the optimum production 
is near the surface, although the maximuni at ccTtain 
periods may be at a greater depth. Thus, in the case 
of the Ceratium species, although in the present in- 
vestigations the irreater number were found to occur 
at depths between 15-20 metres, it does not follow 
that this represents the depths of optimum production. 
In fact, other researches show it to be generally nearer 
the surface. The author suggests that by far the 
greater number of the assimilating plankton algae have 
their maxima close to the surface, probably not as 
deep as 10 metres. 

The last portion of the work on the horizontal 
quantitative variations of the planktori shows the 
influence of the coastal waters on distrimitiort. The 
entirely different conditions of the arc.a .round Scotland 
and the Faroes compared with the Skager Rak and 
the north-eastern corner of the North Sea is thus 
explained by their supply on the one hand from 
Scotland and the Faroes, and on^ the^ other through 
the Baltic current from the Scandinavian coastal sea. 
Throughout the investigation runs the ^same idea 
binding the whole together and emphasising the im- 
portance of a permanent supply of nutritive substance 
from land. This nutritive substance tMcen up by the 
sea forms the means of subsistence of all plankton 
organisms which, originating from the coastal waters, 
spread out from thence into the mpre distant waters 
of the ocean. M. V. L 
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ATMOSPHERIC POLLUTION A 

AS recorded in Nature of December 17, 1014 (vol. 

xciv., p. 433), ShelTield is one of the cities join- 
ing in the observations on atmospheric pollution 


JULY. AUG. 


.RSV TO CURVU.- 


NOV. DEC. JAN. FEB. 

n 1 i r“ 

INSOLUBLE MATTER 


WCiTON MRR I 
MCCRISmOR MRR. 
HlLUMMOUfiM MM 




arranged by a committee representative of the Smoke 
Abatement Societies of the United Kingdom. The 
monthly results of the chemical examination of rain- 
water collected at four sites, approxininlely N., S., 
E,, and VV. of the Town Hall,“ have boon published 
in the Lancet, and are being embodied in the annual 
report of the medical officer of health of the chy of 
Sheffield. The results do not accord with expectation, 
and certain conclusions have been 
reached which arc perhaps of more J ULY AUG. SE 
than local interest, as they throw 
doubt on the value of chemical 

analyses of rain-water, cither in the 

investigation of atmo.spheric pollu- 
tion or in a comparison of the extent 
of pollution in different localities. It 
should be borne in mind that in V 
Sheffield the distinction between fac- \ 

tory and domestic smoke, which is _ \ 

based on the relative amounts of V 

tarry matter and ammonia in th 

atmosphere (this journai, lac, cit), g 
cannot be dra\vn owing to the large u ® 

number of reheating and annealing S 

furnaces in operation in the cast end s 

(where the large steel works are « 6 

"situated), for which coal is burred so 5 

as to produce the smoke nece.s- S ^ 

sary for the metallurgical processes S 4 

involved. « 

I Commiiuicateil in aS^tract to Ser.rion B (Chem- ? 

wiry) of ihtf British As-ocLition, at M.mchfster, ^ 2 — — ■ j 

on September 9, 1015, and abridge*! from a Report * I 

nii^de to the he.ilth Committee of the SheRicM mi j 

City Cotjnei! in September, 1915, by Prof. W. P. * • 

Wynne, F.R.S. The wholerf thecheinical anahses - q I I - 

were ii.ade by Mr Perev Halbr, who was also re- -u ^ 


The curves, which .show the total amount of insoluble 
matter (Fig, i), and the total dissolved matter (Fig. 2) 
found in the rain-water coilected at the end of each 
month, indicate for the three parks some deterioration 
of the atmosphere, as might be expected from the 
abnormal conditions arising out 
>R. MAY. JUW Qf the war. But the unmistak- 

I able evidence of diminishing pollu- 

LuRc wo t tion which the Attercliffe curves 

suggest, finds no support from 

what is known about the difficul- 
ties encountered in the east end 

with plant on war material con- 

7 tracts pu.shed to its utmost capa- 

/ city, with fuel, and with the 

/ shortage of competent firemen, and 

~7 it is in conflict with the sun- 

/ shine records for Attercliffe, which 

show no improvement when com- 

^ pared with the average of the 

preceding ten years, “ and with 

' the number of warnings about 

Li excessive smoke emission i.ssiied by 

f ' the smoke inspector, which show no 

decrease when compared with the 

averagii of the two preceding years.* 
The total amount of each constitu- 
ent determined in the rain-water col- 
lected at the four sites during fhe 
period July i, 1914, to June 30, 1915, 
is set out in metric tons per square 
kilometre in the table : — 
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KCYTOCUmS:- I 

' ATTCRCLIFri. 

WUTON MM. 

MMRUROOR MM." 1 

V HIlLtlOROURN MRK. 


DISSOLVED MATTER 


aptimibie for the collection of the ntin-water from 
cbe gauge<i. 

V Atterrli^t (Don jiARey), '.;auee approximately 
mllea E.N.K, of 'loibn -Hatl ;ind 14S ft. aljove 


41 miles E.N.K. of 'lodm -Hatl ;ind 14S ft. aljove 

, Ma-ftvel : HilUhorouth T*ark (Don valley), iCAUffe approximately 3 mtlea 
of Town Mill and 350 ft. above sea 'level; Meersbroolc Park 
'^<RiiRkin Mu^um), stauge approximately a miles S. of Town Holl and 
36a ft. above s-a-level ; Wetiion Park f Uni versicv), gauge approximately 
t mile W. of Hall and 425 ft, a>>ove sea-level. Each gauge was 

placed <m the ground -level and at a sufficient distance from buildings to 
render the results oompar.-itive. 


11 14 21 27 20 18 13 14 

No. of days in each monlh on which rain fell in Sheffield. 


* Wf* E; Howartb, Curator of Weston P-irk Museum, has .supplied the 
following information : Bright* sunshine rewiscered at Attercliffe during 
^lud July I, 1914, to Jun- 30, tg»s, 1039 hours (average xooS hours) ; at 
Weston Park, 1377 hours (average 1333 houn); at Bournemouth, 1791 hour** 
(average 1740 hours) . 

*9*3 WW and 344 reapectively, and in the 
period July «, X914, tj June 30, 19x3^ they were 351. 
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From these figures it will be seen that, while the 
[amount of suspended combustible matter (carbon and 
tar) and mineral matter in the AtterclilTe atmosphere 
is from 2*5 to 3 times as great as in that of the other 
districts, that of dissolved matter is not more than 
1.5 times as great. 

These figures furnish no clue to the amount of 
impurity in the atmosphere, except when rain is fall- 
ing; nor is it clear to what extent allowance must 
be made for the amount of soluble matter dissolved 
by the same volume of rain when it falls in large 
drops and rapidly in one district but slowly and in a 
finely divided state in another. At the best, they 
represent a minimum value; Lhev take no account of 
pollution during rainless periods, and to convey an 
approximate idea of the foulness of town atmospheres 
each monthly result would need to be multiplied by 
some factor derived from the proportion of rainless 
to rainy periods in the month. It is doubtful, therefore, 
whether a comparison of results obtained at different 
stations in the same observing area, or from different 
towns, under the Organising Committee’s scheme of 
rain-water investigation, can have much value until 


in the Lancet to the end of September, 1915, are given 
in the following table : — 


l)i&R(>lved . 
Total sv/ltdK 
Sulphate (SO4) . 
Chluriiie (Cl) 
Amiiionm . 

Kainfall in mm. 
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0*12 
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1 »'76 

1 
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2 54 

1*93 

1*47 

0 81 

; o'Bo 

i a '47 

1 3 01 

'•33 
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3'39 

2*06 

. 1*73 

1'03 

' 1*07 

1 0-56 

1 0*47 

o'itt 

0 43 : 

“•53 . 

0*79 

0-74 

I 0*41 

0'38 

0’25 

; "‘35 

jOTJ 

0*1? 

1 i 

0 36 

0 50 

o'?4 

. o* 4 » 
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0 11 
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1 ! 

o’o: 1 
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O'Ol 
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80 

! 36 j 

22 

I 1 
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80 

1 

64 
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•mething is known of the extent to which 
the data are dej^endent on the duration of the 
rain per month, pr on the number of days 
on which rain was collected, or on the rat<‘ 
at which tho rain came down, or on the direction and 
velocity of tho wind during the dry and wet periods 
in the month. 

Of all these influences which affect any scientific 
interpretation of the rain-wafer data, the only one 
, that can be tested is the rainfall per month. To ascer- 
tain the influence which monthly variations in the 
rainfall may exercise on the amount of impurities 
washed out from the atmosphere by the falling rain, it 
is desirable to select the case of a town like Malvern, 
\yhich is practically free from industrial smoke. .As 
tho pollution of Malvern’s atmosphere may be assfgned 
to one source — household fires— it might be expected to 
mcrcasc with the seasonal fall in temperature; to be 
grater in the winter than in the summer months. 
The figures {[metric tons ppr square kilometre) for the 
period July 1914, to April 30, 1915,® as published 

rewlt* for May and June/which have since been pub- 
1 v'**f*^» October 9, p. See; November 6, p. X046), support the 

conclusions drawn from the earlier data. . r /. fv 
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While the figures recorded for insoluble matter, in- 
cluding tar, arc not easy to interpret, tho.se for dis- 
solved solids and for sulphate seem at first sight to 
indicate an increase in pollution with the advent of 
winter. But they bear another complexion when 
plotted against the measured monthly rainfall, as 
will be clear from an inspection of diagram No. 3, 
and the criticism may be ventured that, for a town 
like Malvern, the Organising Committee’s scheme of 
chemical investigation might serve 
better as a means of recording varia- 
tions in rainfall than as a method 
for determining the extent of varia- 
tion of atmospheric pollution. Nor 
is this criticism disarmed in the case 
of a manufacturing town like Shef- 
field, in which atmospheric pollution 
is due partly to industrial smoke — 
fairly constant in amount all the 
year round — and to domestic smoke, 
varying in amount according to the 
season, for when a comparison is 
made of the curves for the rainfall 
and for the dissolved solids and the 
sulphate, a similar corresponclence 
in shape can be traced. As an illus- 
tration, the Attcrdiffe rainfall curve 
is shown in Fig. 2 above the curve 
for dissolved matter for the same 
district. 

It seems probable that the chem- 
ical investigation of atmospheric 
pollution by the rain-water method' 
could give comparative results 
only if rain fell at a unform 
rate, and either all day or at the 
same period of each day, conditions 
not attainable in nature. Notoriously, Sheffield’s 
atmosphere is at its worst on a calm day; 
there were many days during, last winter when the 
University building, 250 ft. above the Dob valley, was 
enveloped in a smoke fog, but as no rain fell the pollu- 
tion of tho atmo.spliere, so evident to the senses, found 
no record in the chemical analy.scs of the rain-water 
collected on other ‘ days than these, letter results 
might be obtained if a feasible method could be devised 
for drawing air continuously and at a given rate 
through water, but whether their value, as evidence 
of atmospheric pollution, would be comnfiensuratc with 
the cost is a question which experiment alone could 
decide. If the British Association could see its way 
to appoint a committee to investigate the comparative - 
merits of chemical and physical methods of studying.* 
atmospheric pollution,* new processes might be devised 
which would furnish evidence of avoidable pollution 
(the main object of the inquiry the smoke 

nuisance) more readily and at less cost" than the cl|pin-f - 
ical analysis of water used to wash iSiwpurrty out of 
the air. 

* Since this paper rend, a committee of the British Acsociation has beelli 

appointed to report on Fuel Economy and Smoke Abatement '* (see p. 905.) 
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Subject to the limitations imposed on any compara- 
tive treatment of the results recorded for the towns 
which have taken part in the inquiry, it may 5 o of 
interest to point out that, after allowances have been 
made for differences in rainfall, ShelYield, according 
to the analytical data published in the Lancet, is a 
less smoky city than Manchester. This conclusion 
follows from a comparison of the figures for the six 
stations, N., £., and S., situated within three miles 
of Manchester Town Hall (Salford, on the west, did 
not take part in the inquiry), with those for the four 
stations, roughly, N., E., S., and W., situated within 
two miles of the Sheffield Town Hall. How far such 
evidence justifies the conclusion that Manchester 
chimneys pour into its atmosphere a correspondingly 
larger amount of impurity is doubtful; the contour 
of the land as promoting or retarding the dispersal 
of smoke is one of many factors to be taken into 
account before a definite opinion should be hazarded, 
and no two towns could differ more than Manchester 
and Sheffield in this respect. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

It is stated in the issue of Science for November 
26 that approximately 20o,oool. is to go to Yale Uni- 
versity under the will of the late Mr. Justus S. Hotch- 
kiss, of Now Haven. The trust fund thus established 
is to be shared equally among the academic, law, and 
theological departments. 

The Cambridge University Press has published “ The 
Book of Matriculations and Degrees ; a Catalogue of 
those who have been matriculated or admitted to any 
Degree in the University of Cambridge from iqoi to 
1912.” With the present volume the period covered, 
so far as a record of degrees is concerned, is from 
1544 to 1912. Honorary titles of degrees conferred 
from 1901 to 1912 are included. The catalogue has 
been prepared for the press by Mr. B, Benham, the 
assistant registrary, and Mr. 'C. J. Stonebridge, the 
registrary’s clerk. The price of the volume is i2.f. 6 d, ' 
net. 

Dr. John Read, lecturer and demonstrator in chem- 
istry in the University of Cambridge, has b(‘en elected 
to the chair of organic chemistry— pure and applied — 
in the University of Sydney, in succession to Prof. R. 
Robinson, lately appointed to the chair of organic 
chemistry at Liverpool. Dr. Read was educated at 
Sex^^ii* School, Bruton, Somerset, passed through the 
Finsbury Technical College, under Prof. R. Meldola, 
in 1901*1904, was at Zurich with Prof. Alfred Werner, 
1905-7, and has since bfen associated with Prof. W. J. 
Pope at Martchester and Cambridge, having published 
in' collaboration with him a considerable number of 
papers of Stereochemical interest. 

. The sixteenth annu.il meeting of the Association of 
Public School Science Masters will bo held on January 
4 and 5, under the presidency of Sir William Osier, 
who will open the proceedings with an address entitled 
“The Fateful Years, 1915-1917,“ in which he will 
make a plea for earlier and more intensive work in 
science subjects so as to save time at the universities. 
The programme also includes the following papers 
and subjects for discu.ssion : — “ Desirability of Giving 
a Bins towards Agriculture in the Science Teaching in 
Schools,” C. Tumor; “School Museums,” M. D. Hill; 
“War-Work in Schools,” S. J. Hough; “The Extent 
to which it kr Desirable to Modify the Teaching of 
Science in Schools to Meet the Requirements of 
War,” C. L. Bryant. ^ 

Dr. E. 'Fox *Nichols has resigned the presidency of 
Dartmouth College, New Hampshire, which he has 

HO. 2407, VOL. 96] 


held since 190^, in order to accept an invitation to 
a chair of physics at Yale. In his letter to the Dart- 
mouth trustees he explains* that the special needs of 
the college which led him to accept the headship have 
now been largely met, and that there seems therefor^ 
no compelling reason why he should not go back to 
his earlier work, the duties and recompenses of which 
are in fuller accord with his individual taste and pre- 
ference. The incident has aroused a good deal of 
favourable comment in the American Press, as indicat- 
ing a break in the general tendency, in American 
academic circles, to prefer the attractions of an ad- 
ministrative post to the claims of scientific research 
and teaching. 

The approaching retirement of. Dr. William Garnett 
from the post of educational adviser to the London 
County Council demands some grateful reference to 
years of work that have loft a permanent mark upon 
Ix)ndon education. A student of the Royal School of 
Mines and a Whitworth scholar, a fellow of St. John’s, 
and first df'monstrntor under Clerk Maxwell in the 
Cavendish L.iboratory, Dr. Garnett illustrated in his 
training the happy union betw'een pure and applied 
science upon which the well-being, and <‘ven tho 
security, of our national life depend. His principal- ^ 
ship of the Durham College of .Science showed how 
clearly he had grasped the essential principles of tech- 
nical education ; his opportunity of applying those prin- 
ciples on a large scale came with his afspointment, in 
1893, secretary and educational adviser to the Tech- 
nical Education Board of the London County Council. 
The eleven years of the board’s activity must always 
be regarded as of momentous importance in the history 
of London education. Polytechnics sprang into being 
or were revivified, a clearly conceived system of central . 
and local technical institutes materialised, the condi- 
tions of science teaching in secondary schools were 
enormously improved, and the scientific and technical 
w’ork of the University was greatly .stimulated and 
aided. The hand of Dr. Garnett was plainly visible 
in all these good works, and they will be his enjiuring 
monument. 


SOCIETIES AND ACADEMIES. ' 

London. 

Physical Society, November 26. — Dr. A. Russell, vice- 
president, in the chair. — J. Guild : Obtaining and 
maintaining a bright hydrogen spectrum, with special 
reference to the 4341 line. The paper treats of the 1 
conditions of pressure, discharge, etc., most suitable 
for the production of a bright hydrogen spectruni, such 
as is required for refractornetry and similar purposes. 
The rapid clolerioration of the tubes with use is shown 
to be causixl by a rise of pressure due to tho evolution 
of hydrogen by. the electrodes. The trouble may he 
obviated by scaling an auxiliary bulb of or 2 litres 
capacity to the discharge tube. This reduces the rate 
of pressure variation and prolongs the useful life of 
the tube nearly a hundredfold. The use gf capacity 
and^ inductance is shown to be very helpful with 
partially deteriorated tubes. — A. Griffiths, J. M. Dickson, 
and C. H. Griffiths : The determination of the co- 
efficient of diffusion of potassium chloride by an 
analytical method. This paper represents an attempt 
to develop an analytical method of determining tne 
cwfficient of diffusion of a salt in water capable of 
giving consistent and accurate results. The lower 
ends of a number of vertical and parallel diffusion tubes 
terminate in a reservoir of large capacity corrtaining 
a solution of potassium chloride. The greater part of 
the reservoir is above the lower ends of the tubes, and 
by gravity the solution, at the lower ends is kept at an 
approximately constant concentration. The upper 
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ends of the tubes are covered with a cap provided with 
an outlet and an inlet tube. Water enters the cap by 
the inlet tube, and a wealc solution containing the 
diffused salt leaves the cap by the outlet tube. Time, 
wiiich may be as long as a fortnight, is allowed for 
the attainment of the steady state, and an individual 
experiment may last six weeks. The quantity diffused 
is obtained by chemical analysis. In the case of a 
solution containing 0-2237 gram of potassium chloride 
to the cubic centimetre (a 3N solution) the “mean 
diffusivity '* with respect to water is 1-703 x io“* 
(C.G.S. units) at a temperature of 18-5® C. 

Koyal Astronomical Society, December 10. — Prof. R. A. 
Sampson, president, in the chair. — H. H. Turner and 
Miss Blagg : liaxendelPs observations of variable 
stars; continuation, including T Herculis, R Leonis, 
and S Orionis. — F. A. Bellamy : The number of faint 
stars with large proper motions in zone +29®, and 
on the accuracy of Ilagen's chart of variable stars. — 
H. H. Turner I ' Ninth note on the astrographic mag- 
nitude scales : the Toulouse and Cape magnitudes, 
with further remarks on the obscured patch in the 
sky, considered as a spiral. The data for the southern 
heniispherc were unfortunately very incomplete, as 
there is a gap in the observations between — i® and 
--31®. — J. H. Jeans ; The theory of star-streaming and 
the structure of the universe. Various hypotheses were 
considered, and it was concluded there is no hope of 
unravelling ilie mechanism of the universe by assum- 
ing that it is in a steady state, or of using the observed 
phenomena of , star-streaming for exploring its struc* 
ture. — J. H. Reynolds:. Photographs of Jupiter, taken 
in Novenrt^r with the 28-in. reflector. — G. E. Hale : 
SpectrohcHographs of a remarkable disturbed region 
of the sun, August 7, taken at the Mount Wilson 
Solar Observatory, California. — W. H. Wright : Scries 
of photographs of the spectra of nebulae taken at the 
Lick Observatory. It was hoped that they would 
assist in a proper classification of nebulae by their 
bright-line spectrum. The nuclei of most nebulae stood 
high on the temperature scale, and red stars are not 
associated with nebula;. An important circumstance 
was the apjxiarance in the spectra of lines of carbon 
and nitrogen. — H. C. Plummer -. The distribution of 
stars in globular clusters; and on the motions and 
distances of the bright stars of type F. In the latter 
investigation the author was greatly assisted by a table 
of stellar motions in equatorial co-ordinates, and other 
•lata, for stars of type F, by Mr. O. R. Walkey. 

Cambridge. 

Philogophlcal Society, November 22. — Prof. Newall, 
president, in the chair. — Prof. Hughes ; Notes on 
oysters, recent and fossil. 'The author exhibited and 
described a large collection of recent and fossil oysters, 
pointing out how the modification of shape to suit 
changing conditions, as observed in recent specimens, 
suggested' explanations of the evolution of species, in 
accordance with environment, among similar fossil 
forms. — Dr. Marr : Fossil zones and geological time. 
An attempt is made to estimate the time required for 
the accumulatipn of the fossiliferous rocks by taking 
the case^ of the chalk, comparing its rate of accumu- 
lation with that of the modern globigerinous ooze, and 
then calculating the number of fossil-zones in the 
chalk and in the whole of the fossiliferous strata. 
The result obtained suggests a minimum period of not 
fewer than 21,000,000 years for the formation of the 
tossiliferouii strata. The controlling factors are too 
uncertain to permit much stress to be laid on this 
estimate, which is probably much too low, but accord- 
ing to it the evolution of organisms from the begin- 
ning of Cambrian times onwards need not have occu- 
pied a period of time' greater;, than that which on 
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various grounds is granted to geologists by followers 
of other sciences. The method may be applied with 
nearer approximation to accuracy, in estimating the 
relative importance of different groups of strata; thus 
the number of zones in Palaeozoic and Mesozoic rocks 
respectively indicates that the period during which the 
former were being laid down was not necessarily much 
longer than that required for the accumulation of the 
latter. — H. B. Fantham and Miss Annie Porter : In- 
duced herpetomoniasis in birds. All the great classes 
of European vertebrates, except birds, have been in- 
fected by the authors previously with flagellates found 
in various insects. Results are now given of some 
experiments in which birds have been similarly in- 
fected. Herpetomoniasis can be induced in birds, for 
example, canaries (Serinus canarius)^ sparrows {Passer 
domesticus)^ and martins (Chelidon uroica) by lecding 
them on insects containing herpetomonads, or on food 
contaminated with insect fseces containing hemto- 
monads. Herpetomonas culicis from the gnat, Culex 
pipiens, and H. jaculum from Nepa cinerea, have 
fatally infected birds when fed to them. Both flagel- 
late and non-flagellate herpetomonads have been found 
in the internal organs of the infected hosts. The 
cycle of the flagellates in the avian hosts resembled 
that in the insects. Members of all classes of verte- 
brates may be capable of acting as reservoirs of herpe- 
tomoniasis, and the virus may exist in a very atten- 
uated condition and so be difficult of detection. — 
H. B. Fantham and Miss* Annie Porter : Notes on cer- 
tain Protozoa which may be found in cases of dysen- 
tery from the Mediterranean war zone. The authors 
dealt briefly with the morphology and life-histories of 
Entamoeba histolytica, E, coli, Trichomonas hominis, 
Chilomastix (Tetramitus) mesnili, Giardia (Lamblia) 
intestinalis and Balantidium colt. The pathogenic 
actions of these parasites were discussed. Various 
i preventive measures, the occurrence of carriers and of 
I reservoirs were indicated. The modes of treatment 
I successfully used by recent workers were mentioned. — ■ 
Dr. Arber : A little-known concealed coalfield in Ox- 
fordshire. The results of the Burford and Batsford 
borings appear to show that, in this concealed coalfield, 
the Coal Measures are red-grey productives, probably 
belonging to the Transition Coal Measures. These 
beds overlie Silurian rocks. The measures appear to 
bo related to those of the Newent and VVyre Forest 
Coalfields, both lithologically and as rcg.ards horizon. 

Paris. 

Academy of Sciences, November 29. — M. E<f.. Perrier 
in the chair. — ^The President announced the death of 
Charles Rend Zeiller. — Maurice Hamy : ^^termina- 

tion of radial velocities with the prism ob|ective. In 
a preceding communication a method waif sketched 
for the determination of the radial velocities of stars, 
making use of a prism objective. Detailed calculations 
are now given. — H. Douvllld ; _ The Orbitoids : their 
development and embryonic phase. Their evolution 
during the Cretaceous period. — M, dc Sdgnler : The 
equations of certain linear groups in a Galois field. — 
M. PIgeaud : The elastic equilibrium of an indefinite 
plate of uniform thickness, compressed by two equal 
and opposite forces, uniformly distributed along two 
arallel right lines situated in a plane normal to the 
ases. — ^chsner da Conlnck and Gerard : The atomic 
weight of cadmium. Details of the method employed 
for the purification of the commercial.^ cadrtiium are 
given. The experimental ratio determined was cad- 
mium oxide from cadmium carbonate, and the mean 
of five determinations w'as 1 12*32, as against the 
atomic weight adopted by the International Com- 
mission, 112*40. — O. Ballly : The mechanism of the 
action of the tribasic sodium phosphate on the a-mono- 
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chlorohydrin of glycerol. — E, A. Martel : The con- 
tamination of subterranean waters as a consequence 
of the war. An example is given of contamination 
of a water supply persisting for a whole year, and the 
necessity of special precautions in maintaining the 
purity of potable water is pointed out. It must not 
be taken for granted that after a certain lapse of time 

S rocesses of self>purification are sufficient. — J. 

ergonli : A now method of surgical radioscopy in red 
light.— A. Renault, L. Fournier, and L, Guiiiot : Five 
hundred and fifty cases of syphilis treated by an 
organic compound of arsenic, silver bromide, and anti- 
monyl. Further experiments on treatment of syphilis 
with the compound proposed by M. Danysz under the 
name of “ 102.’* It has the special advantage that 
there is a wide range between the parasitic dose and 
the toxic dose. The therapeutic effects are comparable 
with those of arseno-benzene. The preparation 
possesses great stability, the treatment is simple and 
without danger, and extremely efficacious. 
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M any years fflPe and much water 

has flowed under the bridg^es since Sir 
William Crookes startled a heedless world by an 
address, delivered in his capacity as president of 
the Bristol meeting off the British Association, 
in which he drew a somewhat alarming picture 
of “the serious peril awaiting wheat-eaters who 
contentedly pursue the present wasteful system 
of cultivation.” He stated that in his opinion 
under present conditions of culture a scarcity of 
wheat is within appreciable distance ; that 
^ wheat-growing land all over the world is becoming 
exhausted, and that at some future time — in his 
opinion not far distant — no available wheat land 
will be left. The prediction was as doleful as 
the prospect was disquieting ; but fortunately the 
remedy was comparatively simple and it was 
near at hand. As the president pointed out, 
Nature’s resources, properly utilised, were ample. 
The remedy consisted in a more scientifle cultiva- 
tion and, in particular, in the application of so- 
called chemical manures, whereby, by moderate 
dressings, the then average world-yield of 12*7 
bushels, per acre would be increased to 20 bushels 
'—‘thus postponing the day of dearth to so 
distant a period that we, our sons, and grandsons 
may legitimately live without undue solicitude for 
the future.** 


altogether abnonnal inequality of prices. Perhaps . 
no valid comparison is possible between a world 
at peace where economic causes reach their legi- 
timate and natural effects, and a world at war 
when almost every economic law is broken or 
set at defiance. Still, it would be reassuring 
to know that, in spite of the forebodings 
to which “ The Wheat Problem ” gave rise, 
measures are being taken to dispel them. As al- 
ready stated. Sir William Crookes revealed to^ 
prospectively famishing world how it might escape 
I the horrors of starvation. “ Starvation,” he said, 

” may be averted through the laboratory. Before 
we are in the grip of actual dearth, the 
chemist will step in and postpone the day 
I of famine.” How was he to do it? By a 
I “dominant” manure — in this case some form of 
fixed nitrogen. 

Now, whatever may be the real interpretation 
of the facts to which we have referred, or what- 
ever the intrinsic merit of the arguments based 
upon them — and it cannot be said, even after the 
lapse of the seventeen years which have inter- 
I vened since the address was delivered, that the 
question has been definitely settled — it is common 
ground that a wheat supply may be materi|^y 
enhanced by the intelligent applicatioq of nitro- 
genous manures, one of the most important of 
which is sodium nitrate dkr so-called Chile salt- 
petre. This fact is universally recognised; but 
it is not so generally understood that the present 
natural sources of sodium nitrate are by no means 
limitless. Even now the rich beds ip the rainless 


The main contention of this address was not 
allowed to pass without vigorous criticism, and 
¥ a year later Sir William Crookes returned to the 
charge- with a small volume * in which he set out 
in greater fulness the data on which his con- 
clusions were based, with, however, the depress- 
ing result that he was unable, in any material 
degree, to modify his estimates of the future 
producing capacity of the wheatfields of the 
globe. 


districts in the northern proVinoes of Chile 
I between the Andes and the coast hills have been 
nearly worked out. It is true that when, the raw 
I “caliche,” containing from 25 to 50 pec cent, 
nitrate, is exhausted at no very distant date, there 
is a lower grade of material' which may he worth 
I working. But the broad fact reniains, and 
we cannot escape from it, that the time is 
approaching wh^n we must seek some other 
sources of supply. So far as we know, 


The whole question is of particular interest at 
this present juncture, when the production and 
distribution of wheat have been seriously affected 
by the convulsion which has overtaken the world. 
Large areas in Europe have for a time gone out 
of cultivation, and other districts, as in Russia 
and Rumania, are precluded from bringing their 
supplies to the woiJ|d*s markets. A vast economic 
disturbance has resulted in an extraordinary and 

John ^ ^ Crooke., F.R.S. (I.ondon : 
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the world has no other sources of the 
naturally occurring product than Chile. We 
must therefore look to the laboratory, and 
we have a confident hope that the chemist will 
not fail us. The synthetic production of nitrates, 
adumbrated by a scientific use of the imagina- 
tion, so far back as 1898, is now an accomplished 
fact and a commercial possibility. Processes are 
at work in various countries, and Germany, we 
are told, is now independent of all outside sources 
of nitrates, and her manufacturers have made such 

S 
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terms with their Government that they have been 
able to establish a permanent industry protected 
from outside competition. 

In the meantime, so far as we have been able 
to gather, this country is doing nothing in this 
matter. It may be that it is incapable of doing 
anything, as natural conditions may be against 
us. But it is difficult to, see why we are worse 
"off in this respect than Germany. Energy can 
be* produced as cheaply in this country as in 
Germany, if not cheaper, and the problem as a 
commercial matter is largely a question of cheap 
electrical energy. We have the same ample 
supply of nitrogen and oxygen in our atmo- 
sphere as Germany, and soda is at least as cheap 
with us. 

The whole question needs systematic examina- 
tion, and it is the object of this article to commend 
it to the careful and serious consideration of one 
of the scientific committees which have been estab- 
lished since the outbreak of war. There is surely 
no more pressing or important problem in the 
interests of the future welfare of this country, 
intimately bound up as it is with the prosperity 
of our agriculture, the oldest and most vital of 
oum industries. We have amongst us men — 
chemical engineers and electrical engineers — 
who can deal adequately with this subject, and 
they could confer no greater national benefit than 
to enlighten the manufacturing community con- 
cerning the possibilities of the synthetic produc- 
tion of nitrates in this country as a commercial 
enterprise, after a careful and impartial considera- 
tion of all available facts. 

This is a matter which intimately concerns the 
Board of Agriculture, and it might appropriately 
be considered by the Departmental Committee ap- 
pointed by the presidc;pt of the Board a few weeks 
ago “to m^e arrangements with a view to the 
maintenandl, so far as possible, of adequate 
supplies of fertilisers for the use of farmers in 
the United Kingdom.” We do not recognise a 
chemist among the members of the committee, 
and conclude, therefore, that the possibilities of 
producing a supply of synthetic nitrates are not 
to be contemplated. If the omission is deliberate, 
we suggest that the subject should be taken up 
by the British Science Guild, or by one of the 
committees recently appointed by the Government 
and by scientific societies, so that a definite view 
of our national position in this matter may be 
presented and provision may be made for any 
eventualities which the future may bring, either 
during the war or in later years. 
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THE FAUNA AND FLORA OF CENTRAL 
AMERICA. 

Biologia Centrali Americana. Zoology, Botany, 
and Archceology. Edited by F. D. Godman 
and O. Salvin. (London : Dulau and Co., Ltd., 
1879-1915.) 

T he first and last volumes of this magnificent 
work have recently appeared, and as it is im- 
possible to review adequately sixty-three volumes, 
even if one took up several numbers of Nature, 
the following attempt will be confined to the first 
or introductory volume, which has recently been 
issued under the editorship of Mr. Godman. 

When this great work was first planned it was 
estimated that the zoological part would not ex- 
ceed twelve volumes of five hundred pages each, 
and that four volumes would suffice for Botany; 
the inclusion of the Archaeology was not at that 
time contemplated. These sixteen volumes have, 

I however, swollen into sixty-three volumes, includ- 
ing a most valuable contribution by Mr. A. P. 
i Maudslay on the archaeology, ruins, and inscrip- 
I tions of Yucatan. 

It is not unusual for a rich patron — a modern 
Maecenas — to subsidise publications on an ex- 
tensive and even lavish scale. It is less usual to 
find the patron and investigator in one and the 
same man, but, in fact, it is mainly due to the 
public spirit and the scientific ardour of Mr. God- 
man that this very important contribution to bio- 
logical science has been so successfully carried 
through. ■ 

Godman and Salvin belonged to a small group 
of Cambridge undergraduates who, in the middle 
'fifties, took a keen interest in natural history. 
In the neighbouring and then undrained fenland 
j they once even chased a buzzard, and “ were just 
too late to catch the ‘large copper,’ recently be- 
come extinct.” These youthful naturalists were 
wont to meet in each other’s rooms and discuss 
their various “finds,” and, indeed, it was in 
Newton’s rooms at Magdalene, towards the end 
of 1858, that Salvin, Simpson, Wolley, Slater, 
Newton, and others met and passed a resolution 
founding the Ornithological Union, the journal of 
which. The Ibis, has now reached its fifty-sixth 
volume. 

Salvin had already trayelled[ in northern Africa 
and northern Europe when in 1857 he paid his 
first visit to Central America, and first became 
acquainted with the collectors who were then 
active m these regions. Two years later he rc' 
turned again; and two years afterwards Godman 
joined Salvin on his third expedition to Guatemala, 
^ain in 1867, accompanied by his wife, Salvin 
I returned for a fourth time to Guatemala, and after 
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coming back vW the United States in 1875 was 
appointed. Strickland Curator of the Bird Room in 
Cambridge. 

Salvin’s removal to Cambridge necessitated his 
giving up his house in South Kensington, which 
had served as a museum and library for the 
Central American collections, then very rapidly 
accumulating. To replace this centre a house 
was taken in Tenterden Street, Hanover Square, ' 
and for some years this was the home of hard 
work and much instructive conversation and 
debate, for after the scientific meetings of the 
Zoological Society in the neighbouring square 
the ornithologists frequently repaired hither to 
exchange views, criticisms, and ideas. 

The area of the New World which is dealt with 
in this series of monographs “ includes the whole 
of Mexico south of the Rio Grande as far as £1 
Paso, and thence to the Gila river, and following 
it as far as the Gulf of California.” Some of the 
neighbouring islands the sea-birds of which are 
common to those in the ac^jacent mainland are also 
included. The whole of Central America, compris- 
ing British Honduras, Guatemala, southern Hon- 
duras, Nicaragua, Costa Rica, and Panama, come 
within the area. In shape the area has been com- 
pared to a cornucopia, narrowing from the 
northern breadth of 1140 miles to 45 miles at the 
isthmus of Panama. From a climatic point of 
view the area is divided into three zones, the j 
Ticrra Calientc, the Ticrra Templada, and the 
Tierra Fria, the middle term of which corresponds 
roughly with an elevation of 3000 to 5000 feet. 
But these limits vary on the Pacific and the 
Atlantic coasts, the greater rainfall on the latter 
producing a much more luxuriant vegetation than 
is found on the western slopes. Although the 
present connection between the North and South 
Amerigan continents is by way of the Central 
American isthmus, the same does not apply to 
the tectonic connection. Geologically, the true 
union of North and South America is through the 
Antilles, these islands being the peaks of a moun- 
tain range which forms the true link between the 
coast ranges of North America and the Andean 
chain of South America, although even this cannot 
be said to be a direct continuation of either of 
them. The isthmus, as a connecting link, is of 
later date, due to various complex phases of earth- 
movement, so that the Caribbean Sea, although 
now forming part of the Atlantic, was in its past 
history more closely bound up with the Pacific 
Ocean. 

In the region in question, the formations consist 
of Tertiary deposits, fossiliferdus limestones, sand- 
stones, and clays, together with igneous rocks and 
ashes, these being similar to those found in the 
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coast ranges and in the Andes. Nowhere in the 
Central American mountains is any pre-Tertiary 
core exposed, such as is found in many of the 
mountains of that period elsewhere. The main 
movements seeip t!o have been completed by the 
close of the Miocene times, as Pliocene and more 
recent deposits are only found at comparatively 
low elevations, and have not been involved in the 
major movements* The most recent movements 
have given rise to the coastal plains, which are 
specially well marked on the Atlantic side of the 
isthmus. 

Although Godman and Salvin between them 
covered in their travels but a small part of the 
extensive area in question, Mr. Godman has given ^ 
a peculiarly complete and fascinating account of 
the physical feature of the “terrain,” the fauna 
and flora of which they investigated, since the 
former has rightly used the field-notes and records 
of their numerous collectors and other naturalists 
who have worked in Mexico and Central America. 

If we exclude the botanical volumes, and Mr. 
Maudslay’s monograph on Archaeology, we shall 
find the work deals in the main with Vertebrate 
and Insect forms, and among the vertebrate the 
birds especially' stand out. The total numbei^f 
species of Mammalia is described as 181, and as 
Dr. Sclater remarked : . 

‘•^It may fairly be said that (excluding the intrO^ 
duced Mures), at least one hundred of the con- 
stituent species are essentially Neotropical in their 
character, oifliave Neotropical affinities, while of 
the remainder not more than sixty^ can be said 
to be decidedly Nearctic. There is, therefore, 
no doubt that the Central American isthmus, at 
any rate as far north as Tehuantepec, should be 
assigned to the Neotropical region.” 

More than 1400 species of birds were enumer- 
ated, of which nearly one-halt were endemic. The 
Reptiles and Batrachia yielded jusf under 700 

species. ^ 

As regards the geographical distribution of these 
animals. Dr. GuAthcr remarks that : — 

” A boundary line betw^een the North and South 
American regions cannot be drawn. Central 
America forms a transition-tract, unlike any other 
part of the world, showing the most extraordinary 
diversity of climatic, physical, and meteoric con- 
ditions within comparatively small areas, favour- 
ing the evolution of a great variety of types of 
genera and species.” 

Mr. C. Tate Regan has been responsible (or an 
admirable monograph on the Pisces. He also 
associates Central America with the Neotropical 
region. 

Amongst the Invertebrates, besides the insects 
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mentioned already, the Molluscs form the subject 
of a monograph by E. v. Martens. Unfor- 
tunately the Crustacea have not been studied, the 
late Prof. T. H. Huxley being unable to finish the 
fresh-water Malacostraca, which he had hoped to 
describe. The Spiders, Harvestmen, Scorpions, 
Pedipalps, and, to a certain extent, Mites and 
Centipedes, have, however, been fully worked out. 
As is so often the case, the Beetles, which num- 
bered more than 18,000 species, receive special 
notice, and indeed the Coleoptera and the Lepi- 
doptera were the only two groups for which 
sufficient specialists were forthcoming to describe 
the collections completely. The Hymenoptera, 
unfortunately, have not been fully examined, and 
the Bees and Social Wasps have had to be passed 
by. The Diptcra, again, yielded comparatively 
few species, and the same is true of the Ortho- 
ptcra. 

The whole world benefits by this series of stately 
tomes, but the debt of our country is even deeper, 
for all the collections brought together with so 
much care and cost now repose in the British 
Museum (South Kensington). We cannot refrain 
from including the following quotations in this 
short notice : — 

, “ All the insects from Mexico and Central 
America, the Sall^ and Janson collections of 
beetles, our own general collection of birds and 
butterflies, and the Henshaw collection of birds, 
have been presented by us to the British Museum, 
and are being gradually incorporated with the 
National Collection.’* 

“The various accessions are enumerated in de- 
tail in vol. ii. of the * History of the Collections 
contained in the Natural History Departments of 
the British Museum ’ (1906), and in the subse- 
quent annual reports of that Institution. The 
first instalment of Neotropical birds (50,120 speci- 
mens) was presented in January, 1885, and other 
instalments ^followed ^rom time to time until the 
. whole of them became the property of the nation. 
Amongst the insects, up to 1906, the total number 
of specimens given in the ‘ History * is as follows ; 
“Coleoptera (85,920), Lepidoptera Rhopalocera 
(17,829), Lepidoptera Heterocera (12,883), Diptera 
(17,525), Hymenoptera (i 0,004), Rhynchota Hetero- 
ptera (5543), etc. These figures do not include 
the Rhynchophora or weevils (22,793), Staphy- 
linidae and water-beetles (9474), the Odonata 
(3000), the Rhynchota Homoptera (5509), the 
supplementary unworked parasitic Hymenoptera 
From 1906 onwards the remaining 
collections have been handed over to the Museum 
as soon as the enumeration of the species' was 
completed; that of the Coleoptera was finished in 
1911. Our own general collection of butterflies 
probably inchided nearly 100,000 specimens, and 
the beetles alone from Mexico and Central 
America perhaps double that number. Besides 
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these a considerable number of mammals, reptiles; 
fish, etc., of which no account was kept, were 
presented to the National Museum.” 

The “ Biologia Centrali Americana ” must ever 
remain a classic. Biological science owes a deep 
debt to those who planned, designed, financed, 
and carried out tnis truly monumental work. In 
every sense of the word it is a credit to the British 
nation, and we only wish that Mr. Salvin had 
lived to share with his collaborator the widespread 
recognition of the great services they have ren- 
dered to their science and to their country. 


FOSSIL MAN. 

The Antiquity of Man. By Prof. A. Keith. 
Pp. XX + 519. (London ; Williams and Norgate, 
1915.) Price los. 6d. net. 

T he chief works on the antiquity of man 
have hitherto been written by geologists 
and archseologisls. Prof. Keith now treats the 
subject from the poinf of view of the human 
anatomist. The available facts and speculations 
of geology and archeology are all briefly stated 
and introduced at appropriate stages in the argu- 
• ment ; but the anatomical characters of the various 
known human remains and their significance form 
the author’s main theme. The plan has obvious 
disadvantages, for the value of the conclusions 
depends on the authenticity of the materials, which 
^ none but an expert geologist can determine. It 
also fosters a tendency to make dogmatic state- 
ments about the age of the various remains in 
terms of years, which may please a section of the 
inquisitive public but cannot be admitted as 
science. At the same time, the human anatomist 
is an essential factor in unravelling the story of 
primitive man, and Prof. Keith has produced an 
important work, which is all the more fascinating 
since it is the direct outcome of his own personal 
observations. 

The great interest of Prof. Keith’s voluiqe, in- 
deed, depends on the insight it affords into the 
methods and aims of modern research in pre- 
historic anthropology. It is sometimes technical 
and tedious, but the whole is written with the 
inspiring enthusiasm of an invi^stigator, and it is 
enlivened by many personal touches when describ- 
ing the circumstances of the different discoveries. 
The general reader will also be much helped in 
the comparison of the human skulls and jaws by 
the author’s method of placing his numerous 
figures in rectangular frames of standard size. 

Prof. Keith begins with the long-headed men of 
Neolithic times, and observes that they exhibit 
no primitive features in their skeleton. He dc- 



NATURE 


45 * 


December 23, 1915] 


scribes the circumstances in which undoubted 
Neolithic remains were found in the megalithic 
monument of Coldrum, Kent, and then deals with 
several other examples, including the famous 
Tilbury skeleton, which he refers to the beginning 
of the Neolithic period. He next considers some 
of the well-attested human remains from the latest 
Palaeolithic deposits, such as the skeleton from 
Paviland cave, Glamorganshire, and the well- 
known skulls from Engis, near Lifege, and from 
Cromagnon in the Dordogne valley, France. 
These also are shown to agree with the corre- 
sponding parts of existing European man ; 
tliough certain skeletons found in the Grimaldi 
caves, near Mentone, which seem to belong either 
to the same or to a closely-allied race, differ a 
little from all European skeletons, and exhibit 
^some negroid features. In the skulls, however, 
*the right and left eminences of the forehead are 
not fused together into a peculiar single boss as 
is the case in typical negroes. Prof. Keith there- 
fore thinks that the Grimajdi type may, perhaps, 
be most nearly represented in the modern world, 
not by negroes but by the tall races of the Punjab, 
India. H'e also assigns to the late Palaeolithic 
period a skeleton from Hailing, Kent, skeletons 
from the Cheddar caves and Cissbury, a skull 
from a cave at Langwith, Derbyshire, and other 
fragments about the age of which geologists are 
by no means agreed. None of these remains ex- 
hibit any essential differences from modern 
English human skeletons, and it is very uncertain 
how many of them have been introduced into 
Palaeolithic deposits by comparatively recent 
burial. Prof. Keith, indeed, soon proceeds to 
forfeit confidence in his' conclusions by the dog- j 
matic manner in which he accepts remains of 
^doubtful authenticity, such as the much-discussed 
skeletons from Galley Hill (Kent) and Ipswich. 
He even states that he regards the Palaeolithic 
age of the Galley Hill skeleton as a certainty 
(p- 250)* No geologist would do more than place 
such remains in a "suspense account," and the 
majority would probably ignore them altogether. 

The concise chapters on Neanderthal man give 
an excellent summary of the latest researches on 
this strange extinct species, and Prof. Keith is 
now of opinion that he cannot be included in the 
direct ancestry of modern man. The massive 
mandible of Heidelberg man is considered to re- 
present "a primitive variety" of the Neanderthal 
race. Evidence of fossil man from Africa and 
Asia is described as disappointing, but Pithecan- 
thropus is considered to be one of the Miocene 
types of ahcestral man which isurvived to a later 
date on the island of Java. 

After a brief reference to the unsatisfactory 
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nature of the discoveries of fossil man in North 
and South America, Prof. Keith devotes the re- 
mainder of his volume to an extended discussion 
of the skull and mandible of Piltdown man, or 
Eoanthropus. TJiis' discussion, in fact, is so ex- 
tended that it lends to become discursive, and to 
obscure whatever conclusions it is intended to 
convey. It is only evident that when the remains 
of an extinct genus of Hominidae are to be inter- 
preted, the experience of a vertebrate palaeonto- 
logist is needed to supplement and modify the 
ordinary methods of the human anatomist. Prof. 
Keith has now so altered his first restoration of 
the Piltdown cranium that the brain-capacity is 
reduced to about 1400 c.c., while the mandible 
has become essentially identical with that recon- 
structed by Dr. Smith Woodward. In his 
Figs. 176 and 185 he even shows the upstanding 
large lower canine tooth being worn by the upper 
canine, although on p. 459 he still maintains that 
the wearing must have been due to the upper 
lateral incisor. Mr. Charles Dawson’s discovery 
of Eoanthropus, however, has raised problems of 
such difficulty that differences of opinion as to its 
interpretation will continue until less imperfect 
remains are forthcoming; and all students will 
welcome Prof. Keith’s detailed statement of the 
questions involved. As to his more general con- 
clusions in the final chapter of the book, geologists 
and palceontologists at least will hesitate to accept 
them on account of the doubtful nature of much 
of the evidence on which they are founded; but 
all will realise their indebtedness to Prof. Keith 
for an inspiring new view of an old and perplexing 
subject. A. S. W. 

THE WAR AND THE FUTURE. 

The War and After. Short Chapters on Sub- 
jects of Serious Practical Import for the 
Average Citizen in A.D. 1915 Onvtards. By 
Sir Oliver Lodge. Pp. xiii + 235. (London : 
Methuen and Co., Ltd., 1915.) Price is. net. 

T he little volume which Sir Oliver Lodge 
has written is of interest from more than 
one point of view\ The author frankly confesses 
that he has " no pretension to be an historian " ; 
and in the first section of his book he has bor- 
rowed from many authors in order to present a 
picture of "The Past." The result is, to some 
extent, a patchwork; but the quotations are 
skilfuUy dovetailed into the text, so that the 
general effect is not so uncouth as might be 
feared. The second portion of the book, "The 
Present," deals with problems such as those 
presented by aggressive and defensive wars, 
savagery, pacifism, material prosperity, and self-t 
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interest; and here the book has more direct 
bearing- upon present-day affairs. 

The average reader will turn with most interest 
to the third section, “The Future and in it he 
will find much to stimulate thought. It would 
be too much to expect a general agreement with 
all the views advanced by the author ; but whether 
one differs from him or not, his book will serve 
a useful purpose in compelling people to think 
out certain problems which must arise before 
many months have passed. Sir Oliver Lodge is 
frankly an optimist; but his optimism docs not 
blind him to the difficulties which will lie before 
this country when the war is over. He discusses 
the questiort of social unrest, traces its roots in 
the present industrial conditions, and suggests 
one or two points at which improvements might 
be made; but the limited space at his disposal 
has obviously led to a curtailment of this part 
of the book. He asks that science shall not be 
forced “to grub along like a sort of Cinderella, 
called in occasionally when the housework has 
to be done, but otherwise left to sit among the 
ashes and brood ** ; but the turn of his phrases 
seems to hint that, like most of us, he has little 
hope of any immediate improvement in this 
direction. * 

Apart altogether from its subject-matter, the 
volume is interesting as a revelation of the feel- 
ings of one of the older generation. Sir Oliver 
Lodge is clearly one of those who were well 
acquainted with “ the lovable, friendly, and 
homely past aspects of the majority of our 
present foes“; and, lulled by these recollections, 
he failed to notice that the modern German has 
but little resemblance to his forefathers. Natur- 
ally the revelations of the war have shocked him, 
and he strives pathetically to readjust his views. 
He is plain-spoken in his indignation at the 
methods employed by the Germans in the cam- 
paign; bift w-hen he comes to the question of 
the settlement after the war, there appears, not 
•too vaguely, the firm belief that madness will 
depart and leave us once more with the kindly 
Germans of his earlier recollections. 

Sir Oliver Lodgers conclusions may or may not 
be {ight, and it certainly seems to be risking a 
good deal upon a gambler’s chance. The essen- 
tial condition of peace is the security of Europe 
for the next generation ; and if the German people 
emerge from their ordeal in a better frame of 
mind it will be all to the good ; but it would be 
criminal to leave them with their teeth undrawn 
merely on th^ chance that they might re-acquire 
the old chturacteristics which they have evidently 
lost. It is no use telling us that “ an enormous 
amount of what they are committing just now 
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has nothing to do wb:h their soul.” A nation 
whose soul is so aloof from “what they are com- 
mitting” might just as well have no soul at 
all. The matter cannot be shuffled, off on to the 
back of Prussia alone. ’The criminal statistics 
of Germany before the war were a sufficient 
danger signal ; and, as to the South German type, 
the Bavarians had a bad reputation in 1870, and 
have gained a worse one during the present cam- 
paign. One may regret the past, in common 
with Sir Oliver Lodge, but it is useless to blind 
ourselves to the fact that we are dealing with 
a different kind of nation to-day. 

OUR BOOKSHELF. 

Soils : their Properties and Management. By 
Prof. T* L. Lyon, Prof. E. O. Pippin, and 
Prof. H. O. Buckman. Pp. xxi-f764. (New 
I York : The Macmillan Co. ; London : Mac-^ 
millan and Co., Ltd., 1915.) Price 85. net. 
Prof. Lyon has done well to bring together his 
colleagues in the well-known school of soil tech- 
nology at Cornell, and induce them to join in 
producing a book on soil management. The 
result is eminently successful, and will be cordially 
welcomed by all teachers and students of agri- 
cultural science. ^ 

Beginning with the general principles of soil 
formation, the authors pass, naturally, to the 
actual soils of the United States, and reproduce 
for this purpose the interesting soil map pub- 
lished two years ago by the Bureau of Soils. 
From the soil as a mass they proceed to the 
separate particles, dealing first with chemical and 
physical properties, and then with the relation- 
ships to water and temperature. Afterwards they 
turn to the mlcro-organism.s of the soil, and 
finally to the methods of soil management — 
methods by which the soil conditions can be made 
more favourable for the growth of plants. 

The distinguishing feature of the book is the* 
extensive use made of the results of recent in- 
vestigations in the United States, in this country, 
and on the Continent. On reading the book one 
is struck by the great advance made by soil in- 
vestigators during the past ten or fifteen^ years. 
New points of view, new fields of knowledge, and 
new methods of investig'atioit have all been opened 
up, and the various results are beginning fo piece 
together remarkably well. Altc^ether the out- 
look is very hopeful, and if only soil investigator^) 
could find an elegant name for their subject the> 
would soon be assured of an enthusiastic follow- 
ing. E. J. RussELt. 

The Cures oj the Disedsed in Forraine Attempts 
of the English Nation, London, 159b- 
Reproduced in facsimile, with introduction and 
notes by C. Singer. Unpaged. (Oxford : At 
the Clarendon Press, 191^.) Price is, 6d. net. 
The short tract now published in facsimile by 
the Clarendon Press was written by one George 
Wateson, doubtless George Whetstone, the 
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Elizabethan playwright. Hakluyt, in the dedica- 
tion to Sir, Robert Cecil of the third volume of 
his “Voyages,” refers to this tract, and says that 
he showed it to Dr. William Gilbert, Queen Eliza- 
beth’s physician, who found it “very defective 
and imperfect.” 

The tract is but twenty pages, on the nature,, 
diagnosis, and treatment of some of the in- 
fections which most heavily scourged seafaring 
men in the tropics in Elizabeth’s time — yellow 
fever, dysentery, erysipelas; something also on 
heat-stroke, prickly heat, and scurvy. We must 
not despise it for its brevity ; it is just a tract for 
men in the tropics ; just the beginning of 
“ tropical medicine ” ; a childish thing, but com- 
mendably free from superstition and magic. The 
account of scurvy is vivid and practical, and the 
short introduction and notes by Dr. Charles 
Singer are admirably written and full of 
authority. 

^ It is a strange feeling to have in one’s hands, 
in facsimile, the first English treatise on tropical 
medicine. So many things have been discovered 
since 1598. It was published two years after 
Drake’s death, at Porto Bello, of dysentery. 
Whetstone, in his dedication of the treatise to 
the Queen, says that he is writing from experi- 
ence. “In my injust imprisonment in Spayne, it 
pleased God to afflict me with the Tabardilla 
‘ Pestilence : whereof being in cure, by an cspeciall 
Physition of that King, I observed his methode 
for the same, and such other Diseases, as have 
perished your Maiestie’s people in the Southerne 
parts.” 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

The Organisation of Science. 

I woNiJER whether other readers of Nature besides 
myself caught the interference fringes from three 
f.Tcets of this glittering subject in the issue of Decem- 
ber 2? The first was the Royal Society’s advertisement 
for applications for grants for scientific investigations 
from the Government fund; the second, the editorial 
contrast between the rates of pay for legal and for 
scientific services ; and the third, the anniversary 
address of the {president of the Royal Society, contain- 
ing the suggestion that science does not take its place 
in the national organisation because the general public 
looks upon scientific investigation as a hobby. 

What else can the general public do while men of 
science, in dealing with one another, generally act 
principle that scientific investigation is a 
hobby for which facilities are required, not payment? 
I he demonstratioa afforded by the Government Grant 
^^"J'niittee . and the Committee of Recommendations 
or the British Association is conclusive. The normal 
practice is fpr these committees to be asked to supply 
^ portipn-prarely the whole—of the expenses of some 
scientific investigation. The applicants in reply to' th^ 
Advertisement will think it meritorious to offer their 
orains and the time required to use them without 
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asking for any payment. That is the true criterion 
of a hobby. So great is the power of science to trans- 
form serious occupations into hobbies that even lawyers 
sometimes find themselves astride and ambling with 
the rest. 

In justification of the scientific societies, it may fairly 
be said that they were intended for the riefing of 
hobbies, and everything in their constitution and prac- 
tice conforms with that eminently useful ideal. Scien- 
tific societies rely very largely upon unpaid work, and 
long may they continue to do so. One of their chief 
attractions is that within their precincts there is a 
respite from the wearing obligations of debit and 
credit. One cannot find the like about a law court or 
a house of business, where as a rule those who are 
paid most are' treated with the highest respect. 

It is the difference between hobby and business that 
brings us to the parting of the ways. If the national 
scientific effort is organised through the agency of 
j societies where all the best work, even by the officers, 

I is done without any regard to payment, we cannot 
expect the public to look upon science as a business 
into which pecuniary considerations enter. It is, and 
must remain, a hobby. If, on the other hand, therp 
j should be created a Privy Council for Science, as Sir 
I William Crookes suggests, there would be at least a 
I permanent staff to whom the idea of paying for brains 
I and time would not be fundamentally repugnant as it 
! must be to the officers of a society, 
j The idea of scientific investigation as a hobby does 
I not necessarily originate with the general public; it is 
; indigenous in the older universities, where there are 
! a large number of college officials intellectually com- 
petent to undertake researches, some of whom do and 
some do not. At Cambridge in my time scientific 
investigation was the occupation of the leisure of men 
whose maintenance was provided by the fees and 
emoluments of teaching. It was as much a hobby as 
chess or photography. There was no sen.se of collec- 
tive responsibility for providing the nation with 
answers to its scientific questions. Scientific researches 
j had become an element of competition for rewards of 
various kinds, and some “ research students ” were 
paid; but the idea of “making a living” bv scientific 
investigation never reached the surface, though the 
merit acquired by research might weigh in the appoint- 
ment to a post for teaching or administration. On the 
j contrary, the early agitation for the endowment^ of 
I research was regarded as finally disposed of by calling 
j it the research of endowment, as though the wish to 
i be paid were conclusive evidence of insincerity. 

I The suggested council will have some difficulty in 
organising adequately paid research. The endowed 
1 researcher in the national interest must * expect an 
occasional audit of an imperious character,^ and his 
employers must see their way to act upon it. With 
te.Tching the difficulty is less. If the students of one 
year do not respond, the next year may be more suc- 
cessful. It takes just about a lifetime to satisfy our- 
selves about our own weaknesses. The responsibility 
is nicely divided; it is just as much the duty of the 
students to learn as of the lecturer to teach, and neither 
student nor teacher has the material for a considered 
judgment upon the matter. That is why the “hobby ” 
system, with occasional rewards for exceptional suc- 
cess, is so popular. It can be worked best by letting 
things go their own way. 

The present state of things, which all agree in 
deploring, can be altered by drawing a clear distinction 
between a society’s hobbies and the nation’s purposes, 
and entrusting them to separate adniinistrativc 
management. Mr. Carnegie has made it clear that 
the financial detachment of a voluntary society is not 
essential to the successful organisation o^ scientific 
research. F.R.S. 
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NOTES ON STELLAR CLASSIFICATION. w 

ductior 

The Temperature Curve. 

I N the first article under this title — Nature spectra 
(November 12, 1914), and Bulletin i of the my pre 
Hill Observatory — I referred specially to the tern- has ens 
perature curve, and pointed 

out that “to secure simplicity AUirriuiwi I? 

I represented the two arms of cwcuw 

equal inclination,” and to taowam f ^ 

save space I used a narrow mgiuAii f 1 , 4 , 

angle between them. I went ^ 

on to add that by all analogy Af 

the descending arm should 

fall less rapidly than the awariaii ' 

ascending one rose. The analo- ^ ^ -w « •» « «• •• • « 

gies to which I referred dealt 

with the well-known curves ^ r. 1 

. . tiG. a.— Temperature Curve based on tr 

representing the various 
changes in the light of new 

stars and of such variable stars as Eta Aquils, ^ Alth( 
to deal with one the light curve of which has been is con 
previously given in these notes. cnougf 

Sequence or Stellar Temperatures. 

Arconian O. 

Alnitamian. B. 


this would be indicated by a considerable re- 
duction in the numbers. 

My recent publication of a catalogue of the 
spectra of 354 of the fainter stars, combined with 
my previous catalogue of 470 of the brighter ones, 
has enabled me to test this method of inquiry. 


« «o ag BA lA m 
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Fig. 3. -Temperature Curve based on the tmmiHsr of htars in each .spectral group in the catalogue of 

470 brighter htars. 
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Fig. i.~The diflercnce in the two arms ot temperature curve. 


Although the number of stars in each catalogiK^f 
is comparatively small, it is perhaps larj»c' 
enough to average the results fairly ; and as we 
can deal with two catalogues based on 
RC.S same scheme of classification under 

* as nearly equal conditions as possible, 
the comparison of the results obtained 
in both cases should show us, if they 
are similar, that the base of inquiry 
** is a firm one; and if minor departures’ 

* from similarity arise between the re- 

. Ba. suits obtained from the brighter and 

. A . the fainter stars, we may be enabled 

to gather some important conclusions 
^ from the similarities or dissimilarities 
P ’ of the two curves. The illustrations 

given show how far this inquiry has 

• ^ • already gone. In Fig. 2 the numbers 

N . of stars in each group of the 470 

brighter ones are indicated by the 
figures shown opposite each group, 
on a base line the length of which is 


determined by the numbers of stars, i 

The only differences in the two arms I felt In Fig. 3 the same process is followed in the castf 
myself justified in showing were the nebulous of the fainter stars, the length of the base line 

condition in the ascending arm and the con- equally representing the number of stars dealt with. 
densed cc^dition in the de- 
scending one. 

On my hypothesis the life 
ot a star consists first as an 
increase of temperature due 
to collisions in a condensing 
nebula ; then, after the apex of 
temperature has been reached, 
the gradual cooling down of a 
mass of gas and vapour. 

If we can deal with a large 
number of stars, the true out- 
line of a generalised tempera- 
ture curve should be placed - ” bo m » m m M2 fiQ 

before us in con.sidcring the 

numbers of stars of the various 3-- Tempewture Curve boxed on tho number of starx in each apectral group from the liat in 

groups, because the longer a Numb.r. mb™ek«..lioi.lb.n.inb.rof.l«.lnrti.«p.«..iroup. 

star remained at about the same temperature the ‘ ,It will be .seen that there is a very general 
larger would be the number of stars in that gjoup ; likeness between the .cutves of the bright®*" and, 
and if the rise of temperature were very rapid, fainter .stars, and to .bring this out more clearly 
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in the fourth diagram 1 have brought the observa- 
tions to thie ' same scale by dealing with per- 
centages instead of the actual number of stars 
as a base line. In both cases it will be seen that 
the shape of the curve is in harmony with the 
analogy to which 1 referred, and I think I am 
justified in adding that since the curves are so 
similar, although they have been obtained from 
such different sources, not only is the method of 
inquiry amply justified, but the principles on 
which the stars bave been classified and separated 
into the various ascending and descending groups 
are shown to be fundamentally sound. This, of 
course, goes to strengthen my main contention 
that the life-history of a star is a rise, followed 
by a fall, of temperature. 

Further inquiries are necessary before all 
the conclusions to be drawn from a com- 
parison of the two curves can be arrived at, 
but some are already suggested 
m One point on which information might be ex- 


inclusion of solid meteorites in stars classified in 
the lower part of the ascending curve give rise, 
in some cases, to large masses, while on the oppo- 
site side of the curve we should expect densities 
above the normal. ^ 

Since my classification is based upon absorption 
phenomena, the curves do not include the stars 
in which bright lines alone have been studied, but 
I am continuing my inquiries concerning them, 
and it looks as if they will ultimately be found to 
represent special classes of nebulae — that is, 
swarms in which something besides an ordinary 
condensation is taking place. 

I have already shown (Nature, February 4, 
1915, and 2nd Bulletin of the Hill Observatory) 
that the stars with constant bright lines added to 
absorption phenomena occur near the top of the 
temperature curve. 

I have to thank Mr. H. E. Goodson, A.R.C.Sc., 
assistant at the Hill Observatory, for the prepara- 
tion of the curves. Norman Lockyer. 


A116ONIAN 

ALNITAMIAN 



Fig. 4.— Temperature Curves based on the percentages of stars in the separate groups in “ Bulletin III. 

and " 470 Catalogue.” 

« Surs in “ Catalogue of 470 Brighter Stars.” 

Stars in list in ** Bulletin III,” 


pected from the method under notice is an indica- 
tion of the various maximum temperatures 
attained by the individual stars. If all the stars 
reached the highest temperature we should expect 
fli broader apex in the average result than 
if the number were re.stricted. A first glance 
at the composite curve shows that the number 
at the highest temperature is very much restricted. 
We arc justified, therefore, in suggesting that 
those groups containing a relatively larger number 
of stars represent the highest temperature condi- 
tion of a larger number. On the other hand, the 
nearly perpendicular part of the curve in the middle 
of the ascending side as contrasted with the slowly 
descending curve pn the descending side indicates 
the action of a rapidly increasing temperature in 
the former. The kinks in the ascending curve, 
therefore, at the Aldebarian and Crucian stages 
of both groups*of stars possess great interest from 
these points of view. 

When a larger number of stars have been 
classified, and further evidence is afforded that 
we are absolutely dealing with homogeneous 
groups, this average temperature -curve may help 
us in the study of masses and densities. We 
should expect, for instance, that the probable 
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A PLIOCENE FLOTSAM.^ 

B otanists expect from 
the authors of this in- 
stalment of the results of their 
sustained investigation of the 
Pliocene vegetable deposits of 
the delta of the Rhine, then 
much more extensive than 
now, work of a high standard. 
Those who may be led to study 
the work before us will find 
that this standard has been 
fully sustained, and will be left 
in doubt whether to admire 
most the care and patience in 
the examination and arrange- 
ment of their material to which the text and the 
plates which illustrate it bear testimony, the 
clearness with which their evidence is tabulated, 
or the caution and restraint with which their con- 
clusions are formulated. 

We are already indebted to our authors for 
various contributions to our knowledge^ of similar 
deposits associated with the brick-earth of Tegelen 
on the Meuse, and in that case they have been 
able to show from other evidence that the deposits 
in question are, at least approximately, contem- 
porary with the Norwich Crag, and perhaps in 
part with the somewhat more recent forest-bed 
of Cromer. The present instalment deals with 
material from an older horizon, belonging to^the 
middle, not the upper Pliocene, obtained from 
brick-clay pits near Reuver and Swalmen, and 
some distance further south at Brunssum, and 
the circumstance that, owing to the lack of col- 
latefal evidence, it is impossible yet to suggest a 
corresponding formation west of the North Sea, 
in no way detracts from the interest which their 
results arouse. 

' 1 '* McdedellinKcn van de Ri}k$op»porin(c van delfstoffen.” No. 6. The 
Pliocene Floras of the Dutefa-Prussian Border.” By Clement Reid and 
Eleanor M. Reid. Pp. tp-fxx plates. (The Hague: Institute for the 
(^logical Exploration of the Netherlands, 1915.) 
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A careful examination of this paper by those 
familiar with the physical features of a deltaic 
country, such as Bengal , will induce the conclu- 
sion that the conditions under which the deposits 
discussed in it with such crit;ical insight were 
accumulated, must have resembled those which 
prevail there now. Behind the alluvial “ shoot ” 
which forms the seaward edge of the delta the 
partially subaerial tract is broken by a network of 
distributaries into many low islands, the margins 
of which, being river-banks, rise slightly above 
the land within. Towards the sea these islands 
are stretches of mud partially clothed with salt- 
scrub or mangrove, or of sand with a fringing sea- 
fence of screw-pine and other beach-plants. Fur- 
ther back the mangrove swamp merges into a 
littoral forest, which extends as far as the tides 
flow salt, and clothes the islands throughout. Still 
further inland, where the rivers when in. flood are 
not saline, their banks alone carry forest, the lower 
ground behind making a stretch of marsh when 
the streams are low, fresh-water lagoons when 
they run full. 


From these arises an extension of the riparian 
forest, just as from the jetsam of the sea-face 
come the beach-fence and the flora of the mud-flats. 

The flotsam has another and more varied fate. 
Much of it reaches the sea, to be swept by shore cur- 
rents into a mass, many square miles in extent, 
sufficiently compact to impede the course of sea- 
going steamers, which accordingly avoid it. Before 
becoming so water-logged as to sink, most of this 
flotsam undergoes disintegration. Much, how- 
ever, when the streams are full, is floated beyond 
the river-banks into the lower land behind. Within 
the area where the lagoons are emptied at every 
tide many of the fruits and seeds, arrested while 
tresh, germinate and help to clothe with forest the 
surface of the islands involved. But throughout 
the more Inland area, where the flooded streams 
pond back their overflows for nearly half the year, 
such fruits and seeds as pass beyond the banks float 
on the surface of the lagoons among their water- . 
weeds, to be deposited, their vitality lost, in thU? 
mud of the marsh which remains when the 
streams subside. The ensuing flood overlays 



9 a, Hakeu angulata. Follicle, inside and outside. 6/1 arunssum. 10 o, b, Hakea saligna. Follicle inside and outside, s/i Recent. 
' From •‘'I’he PUweiic Floraskofthc lJuich-Piiissian Horde 


The contour of these islands con.stantly alters. 
The heavy flow in the larger channels may erode 
tlie shore, on which the current impinges, llie 
bank may be breached, the stream change its 
course, an island be cut in half, and only a line 
of mortlakes and marshes be left to mark the 
abandoned river-bed. More often, however, the 
root-system of the riparian vegetation keeps the 
bank unbroken, and the current only undermines. 
At flood-fall the sapped bank, deprived of the 
support which the water-pressure supplies, may 
sink into the channel, its coat of forest still in- 
tact. Submersion during the next flood-season 
kills the half-drowned trees. But they remain as 
a groin-like obstruction which deflects the current 
and induces a similar attack on the opposite bank 
further down stream. Coincident with such 
erosion is a compensating shelving accretion on 
the eddy-side of the eroded reach. Such newly- 
formed banks "become clothed with grass and 
sedge w^hich protect the surface, arrest silt, and 
become Uttered with a jetsam of fruits and seeds. 

MO. 2408, VOL. 96] 


them with silt and converts them into an organiq 
deltaic deposit. 

That the Rcuverian one here described ma} 
have been the flotsam of such a fresh-water marsh- 
lagoon seems probable from several circumstances. 
There is nothing littoral in its composition, and 
the species which go to compose it, other than 
those like Nelumbium, Euryale, Trapa, Cladium, 
Dulichium, which were probably denizens of the 
actual site, may conceivably have grown on the 
higher ground between the lagoon and the stream, 
of have been water-borne from the uplands 
of the catchnient areas of the rivers concerned. 
As in the Gangetic delta fruits and seeds are 
found west of the Baleshwar which can only haM* 
come from Upper India, east of that channel 
which must have come from Assam, so in lh‘- 
Reuverian deposits a difference is perceptible m 
the constituents where only the* Meuse can have 
been involved, as compared with those laid down 
below the confluence of that stream with the 
Rhine. 
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One feature of our authors’ results is their 
corroboration' from different data of those ob- 
tained by Sir Joseph Hooker regarding the dis- 
tribution of Arctic plants. Study of large genera 
widely distributed in the northern hemisphere sug- 
gests that dijiring the latest southward flow dis- 
tinct routes of migration were followed. The 
flora of the Reuverian horizon which antedated 
the precedent northward flow shows, as might be 
expected, an intermixture of elements charac- 
teristic of what arc now somewhat specialised 
floras. One instance of this is illustrated by the 
figures from Plate VI. here reproduced. The 
figures ga, b show a fruit which our authors refer to 
the genus Hakca, the family of which is no longer 
European, alongside those of an existing Austra- 
lian species, figured in loa, h. Another curious 
point is brought out by these figures. In a notice- 
able number of these Reuverian plants the carpels 
or seeds are considerably smaller than in existing 
Species of the same genera. Besides Hakea may 
be mentioned AlLsma, Bucklandia, Epipremnum, 
Liriodendron, Mimusops, Nclumbium, Trapa, 
Zelkowa, and the list might be extended. 

Those who have had to identify, in the jetsam 
of a tropical sea-beach, the seeds and fruits of 
species growing close at hand, can understand 
better than others the difficulties our authors nmst 
have experienced in dealing with material in every 
stage of decay, due to submersion and dissolution 
caused by pressure. But even these can only 
dimly appreciate the labour involved in identifying 
material yielded by species which no longer exist, 
with no better help than the all too inadequate 
carpological collections of even the best European 
herbaria can afford. 

More than a passing acknowledgment is due to 
the care with which this work in a foreign speech 
has been printed for the Netherlands Institute for 
Geological Exploration. There are very few of 
the slips which seem inevitable under such con- 
ditions. “Tot” for “to,” “al” for “all,” “ot” 
for “or” do indeed occur, but the only one which 
ftialls for correction, in addition to those indicated 
in the ci'rata at the end of the text, is “exerted” 
for “exserted” on p. 78. 


NATIONAL ECONOMY IN FUEL. 

T he neod for economy in our national life has 
been urged upon us in the most emphatic 
manner by his Majesty’s ministers and others, and 
there can be no doubt but that, great as efforts 
to economise may have been in recent months, 
still greater efforts must be made in the imme- 
diate future. From the national point of view 
there can be no greater need than for the most 
rigorous economy in the utilisation of our coal 
supplies. The appointment of a committee by 
the British Association, as announced in Nature 
of October 21, shows a timely appreciation of the 
necessity for, and a .desire to do everything within 
the powers of the association to achieve, economy 
in this direction. 
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The question is not a new one, it was con- 
sidered exhaustively in the report to the Royal 
Commission on Coal Supplies, 1901-1^5, and 
many eminent men have directed attention to it. 
Sir William Ramsay dealt with the subject some 
few years since in liis presidential address to the * 
British Association, and advocated the formation 
of an annual stocktaking commission. More re- 
cently, at Cardiff, Prof, H, E, Armstrong empha- 
sised the necessity for more scientific methods, 
and a committee was formed to deal with points 
of benefit to local industries, which would neces- 
sarily include coal. But hitherto the question has 
been treated mainly from the point of view of 
exhaustion of our supplies, and it cannot be 
claimed to have attained any great success. On 
the whole, waste in production and most un- 
economical utilisation still persist. 

As Mr. Lloyd George has said, “in peace and 
in war King Coal is the paramount lord of in- 
dustry.” The demand for coal has not been 
lessened by the war ; rather do we find it largely 
increased by reason of the enormous demands for 
the output of war material. In Sheffield it has 
been stated that the consumption of gas for powet 
and heating purposes is ten times greater than 
before the war. In Birmingham the demand was 
*3 5 pc** cent, greater in the past six months than 
in the corresponding period of last year. Simi- 
larly, the demand for electric powder is affecting 
numbers of towns*. In addition, the large require- 
ments of our Allies must not be overlooked. 

In 1913 the coal output was 287,411,869 tons 
and the number of employees 1,110,884. Owing 
to the great response of the miners to their 
country’s call, Mr. Asquith estimated the output 
as reduced by 12 per cent, or 34^ million tons 
below the normal. Clearly at no time in our 
history has need for economy in coal been so 
absolutely essential. 

The reduction in output and the difficulties of 
transport have been brought home forcibly to the 
individual by the big rise in prices. Hitherto the 
realisation of the need for economy has been con- 
fined to the few, and therefore been largely futile. 
The more general recognition* of this need is the 
best augury for the success of the committee’s 
efforts, as far more likely to result in Govern- 
ment action. 

Whilst the open ‘fireplace, respou.sible for so 
much waste, still retains its popularity, consumers 
may be trusted to exercise greater personal care 
with coal at its present prices than in the past; 
but the undoubted extension which will take place 
in the utilisation of gas for heating and cooking, 
and of coke in the grate, will ensure far more 
efficient utilisation of coal. Further, the house- 
holder can, at this juncture, be brought to realise 
how essential to the supply of the munitions of 
war the by-products of the gas industry are ; pro- 
ducts he sends to waste up the chimney. 

In production every waste must be avoided and 
the output per head of the mining population 
largely augmented, although this will at once 
bring its attendant troubles over hours of, labour. 
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In America the output is higher than in this 
country, a result ascribed to the mo e general use 
of improved cutting machinery and the greater 
capacity of mine tubs. But naturally economies 
at the pit will, to a considerable extent, have to 
wait, the whole energy of the management 
being concentrated on increased output in face of 
shortage of skilled labour. In the utilisation of 
coal for power and industrial heating we have 
been extravagantly wasteful in the past, but of 
recent years there has been a marked improve- 
ment through the introduction of more efficient 
power-generating plant. In the case of • steam, 
the higher efficiency of engines, and particularly 
the introduction of the turbine, has lowered fuel 
consumption per horse-power. The extended use 
of power-gas plants has given a very low cost of 
fuel for both power and heating purposes, and 
enabled poor-class coal to be employed efficiently 
and valuable by-products to be recovered. Much 
improvement may still be effected through further 
developments in these directions, and particularly 
in the more scientific control of methods of com- 
bustion and gasification by trained fuel specialists. 

In connection with the metallurgical uses of 
coal, it is impossible to compute the amount of 
waste in the 'past by the coking of coal in the 
old type bee-hive oven, in which no incon- 
siderable proportion of our coke is still produced, 
and as long as one of these ovens is in use, un- 
necessary waste is being entailed. There has 
fortunately been a steady increase in the intro- 
duction of by-product recovery ovens, and about 
two-thirds of the total coal carbonised for metal- 
lurgical coke (more than 20 million tons) is treated 
in recovery plant. When the valuable by-products, 
which include benzene and toluene — so much in 
demand for the production of high explosives — 
and sulphate of ammonia are considered, it is 
obvious that any coal carbonised in non-recovery 
plant leads to absolute waste of valuable materials, 
in addition to a prodigal waste of heat units. 
Prof. W. A. Bone, in addressing the Chemistry 
Section at the meeting of the British Association 
in September, suggested that, in the public in- 
terest, the Government might fix by law a 
reasonable time-limit beyond which no bee-hive 
coke-oven installation should be allowed to 
remain in operation. 

^The present writer, several years ago, in a lec- 
ture on fuel economy, urged the necessity of a 
comprehensive study of our coal supplies in order 
to afford systematic information as to the suit- 
ability of the different seams for various industrial 
purposes, as being essential to the most efficient 
use of our supplies, and advocated the establish- 
ment of a Government fuel-testing laboratory on 
the lines of the United States Bureau of Mines 
laboratory. Prof. Bone, in the address referred 
to, suggested a memorial to the Government for 
the establishment of a simitar central organisa- 
tion. It may be that at present difficulties in the 
provision of funds for this purpose would be great, 
but there can be no doubt of a very adequate 
return for the outlay, and if the committee apr 
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pointed by the British Association can secure a 
sympathetic consideration of this question, it will 
have done an incalculable service to the com- 
munity and have fully justified its existence, in- 
dependently of the other fields in which its activi- 
ties will find scope. J. S. S. Bramf. 


AGmCVLTVRAL EDUCATION AND 
RESEARCH,^ 

open the latest report on Grants for Agri- 

^ ^ cultural Education and Research wonder- 
ing how the war is going to affect the liberal 
policy adopted in recent years by the Board of 
Agriculture. It is satisfactory to find that the 
Board means to continue on the high plane on 
which it started : economies there will have to be, 
but the main lines are, for the present at least, 
to continue as before. 

Perhaps the most important change during the 
year has been the framing of new regulations for^ 
the distribution of grants for agricultural educa- 
tion and research. Hitherto the grants have been 
paid in several different ways; in future there is 
to be more uniformity of procedure. When 
Government aid was first given to agriculture in 
the form 'of “whisky money,” it was left to the 
local authorities to decide how they would spend 
the money. Some simply used it as a dole to the • 
farmer and applied it towards the relief of the 
rates; others set up local schools; others, again, 
realising the need for higher work, set up colleges 
and aimed at having scientific investigations 
carried out. 

This diversity of aim on the part of the local 
authorities was accompanied by equal diversity 
of procedure on the part of the Board, and the 
schemes were aided on four different plans, viz., 
by block grants made to colleges, by farm insti- 
tute grants paid on a partnership basis, by grants 
representing the agricultural shares of block 
grants previously paid by the Board of Educa- 
tion, and by grants in aid of particular schoote 4 
and classes based on the number of pupils and^ 
hours of attendance. By skilful management, an 
astute county council clerk could manage to 
draw the bulk of the money out of the State, 
basing the claim for gants on expenditure which 
was really being met by “whisky money.’” The 
more progressive counties, bn the other hand, 
were hit rather hard, and substantial expenditure 
by the ratepayers drew little or no assistance 
from the State, because it was disqualified for 
some technical reason quite unconnected with the 
value of the work itself. 

It is gratifying to know that all this is now 
being taken in hand, and a scheme has been 
evolved for dealing with the matter. The main 
trouble^ is, of course, that the taxpayer has parted 
with his control over the “whisky money,” and 
the local authorities can do with it what they 
think fit. ^ Tlw Board’s scheme has therefore to 
be attractive, or the backward counties will have 

1 Annual Reporl on th« diRtribution of Omntt for Agricultunl KdttCfctioo 
and Kcscarch m ihe Year i9i4-«s- 
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nothing to do with it. Briefly, the essence of 
the scheme is to secure an effective partnership 
between the State and the local authority for 
furthering agricultural education. Each scheme 
has to be considered as a whole and estimates 
planned before it is put into operation; then the 
cost is to be divided between taxpayer and rate-^ 
payer on an approved scale. 

The effect of the partnership will be more than 
financial; it is by no means intended that the 
State shall be the sleeping and paying partner. 
The agricultural resources of the country have 
got to be developed to the fullest extent, and this 
is no time for allowing any backward county 
council to block the way. 

• As might have been expected, the war has had 
a serious effect on the agricultural colleges and 
research institutes. The best of their young men 
volunteered at once for military service. Some of 
the colleges were practically emptied, and the 
research institutes lost their most vigorous and 
enterprising workers, some, alas ! never to re- 
turn. But, to the credit of the Board, the prin- 
ciple that education and research must be kept 
going has so far been successfully maintained, 
and although the grants are rightly reduced auto- 
matically as members of the staff enlist, there is 
no evidence from the report that any of the insti- 
tutes have suffered financially. In return, it is 
satisfactory that the Board is able to record 
that the research institutes and colleges have 
rendered valuable help in dealing with the special 
problems arising out of the war. It never was 
more necessary than now that farmers should 
have the best expert advice available, and it is 
gratifying to know that all concerned are doing 
their utmost to help in the emergency. Research 
institutes subsidised by Government are new 
things to the ordinary taxpayer, and a great 
responsibility devolves on them to justify them- 
selves in the present emergency. If science can 
help agriculture, surely this is the time for doing 
so. 


SIR HENRY ROSCOE, F,R.S. 

B y the death of the Rt. Hon. Sir Henry Enfield 
Roscoe, through heart-failure, on December 
18, -at his residence, Woodcote Lodge, West 
Horsley^ we lose one more of that rapidly 
dwindling body of men of whom Huxley may be 
said to be the type and leader, who spent their 
energies, after the passing of the Education Act 
of 1870, and largely in consequence of it, in 
attempting to rouse this country to a sense of the 
national importance of secondary and technical 
education. Except for occasional trouble with 
gout, and the slight infirmities of advanced age, 
he was in his usual state of good health and happy 
serenity of mind up to within the very hour of 
his seizure. It was such a passing as he would 
himself |iave desired ; a swift and painless ending 
to a long, strenuous, and honourable career. * 
As he tells us in his **Life and Experiences,” 
an autobiographical record which he published in 
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1906, with the characteristic motto on its title- 
page, from Carlyle’s “Sartor Resartus,” 

What is Che use of health, 

Of life, if not to do some 

Work therewith ? 

he first saw the Jiglit at 10 Powis Place, off Great 
Ormond Street, London, on January 7, 1833. 
His father, Henry Roscoe, was a barrister, and 
became Judge of the Court of Passage in Liver- 
pool ; his “ Digest ” was for many years a 
standard work of reference. Roscoe ’s grand- 
father, William Roscoe, was a still more remark- 
able man, who from very humble beginnings 
raised himself to a position of affluence, and of 
considerable influence in his native town. He 
represented Liverpool for a session in the Parlia- 
ment of 1806 as an advanced Liberal, but in 1816 
lost his fortune by the failure of a bank in which 
he was a partner. He left his mark on our litera- 
ture by his “Lives of Lorenzo di Medici and 
Leo X.’* He also made occasional contributions 
on botanical subjects to the Linnean Society. 

Roscoe ’s mother was a Miss Fletcher, the 
daughter of a Liverpool merchant, who also lost 
his money by the failure of a bank. She was a 
highly capable woman, of great force of char- 
acter, and lived to a green old age. She had con- 
siderable artistic gifts, and on the death of her 
husband after five years of married life, when 
she was left with very straitened means, she gave 
lessons in painting. She had, too, literary ability, 
and when well advanced in years published 
a life of “ Vittoria Colonna,” with admirable trans- 
lations of the sonnets. Roscoe ’s forbears on both 
sides were of Presbyterian or Unitarian stock, his 
great-grandfather on the mother’s side being Dr. 
Enfield, a colleague of Priestley in the Warring- 
ton Academy, and the author of the once well- 
known “Enfield’s Speaker.’* 

After a few years at a preparatory school 
Roscoe was sent to the High School of the Liver- 
pool Institute, where he had little Latin and less 
Greek, but, what was remarkable in those days, 
a certain modicum of science. His teacher of 
' chemistry was Balmain, the discoverer of 
“ luminous paint ” and of boron nitride, a genial 
and capable instructor, from whom he seems to 
have acquired his taste for the scfence. At all 
events he now started experimenting on his own 
account, and began his career as a lecturer by 
giving demonstrations to his sister, his cousins, 
and, no doubt, also his aunts, at a charge of one 
halfpenny each person, to defray the cost of the 
chemicals — the summit of his ambition at that 
time being, as he said, to “burn phosphorus in 
oxygen on a large scale before an admiring 
audience.” 

The attitude of the older universities towards 
Dissenters at this period caused Roscoe to be sent 
to University College, London, which he entered 
in 1848 with a view to preparing for a degree of 
the University of London. Here he came under 
the influence of Graham, at th^f tiq|e professor 
of chemistry, and afterwards of Williamson, 
who succeeded him. He took h!h degree in 1853, 
and decided to follow chemistry^ as a profession. 
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He had acted for a short time as Williamson’s 
private a3sistant, and had helped him in the ex- 
perimental illustration of his lectures. William- 
son was then in the heyday of his activity. It was 
the be^finning* of a new epoch, which was destined 
to have a profound influence on the development 
of chemistry, theoretical and practical — a move- 
ment in which Williamson was a pioneer, and 
Gerh^rdt, Laurent, Hofmann, and Kckule were 
active agents. It is perhaps idle to speculate 
what would have been the course of Roscoe’s 
career had he remained at University College in 
association with Williamson. In mental habi- 
tudes the men had not much in common. Roscoe 
at no time had any active sympathy with the 
philosophical side of chemistry, and chemical 
speculation had few attractions for him. His 
mind was essentially practical, and hence the 
achievements of determinative chemistry were 
what he chiefly valued. He probably, therefore, 
did wisely in going to Heidelberg, for he found 
in Bunsen a type of mind like his own, and a 
worker with whom he was in complete accord, 
and their acquaintance soon ripened into a friend- 
ship which ended only with Bunsen’s death. How 
completely the two were in sympathy may Ije seen 
in Roscoe’s admirable memorial lecture on 
Bunsen w^hich he gave to the Chemical Society, 
and it is reflected no less clearly in the pages oi 
his autobiography. 

Roscoe’s life in Heidelberg and his intimate 
association with Bunsen brought him into close 
contact with all that was worthiest in German 
university life, and he contracted firm friendships 
with many of the most eminent men of that 
period — the two Roses, Magnus, Kirchhoff, 
Helmholtz, Kopp, Koenigsberger, Quincke, and 
others. He always looked back upon this time 
as one of the happiest memories of his life. lie 
had to the last a very tender regard for what is 
best in the German character as it was revealed 
to him in the many friends he learned to know 
and to love at this period. He viewed wjth in- 
creasing anxiety and regret the growth of the 
strained relations between the governing powers 
in Germany and this CQuntry, and his last literary 
efforts were directed, so far as it was possible to 
him, to mitigate them. “ It would be an outrage 
to civilisation,” he wrote, “if two countries so 
closely allied in blood and intellectual develop- 
ment should ever come to blows.” And when the 
rupture did come it clouded the few remaining 
months of his life. 

Roscoe’s first and only professorship was at 
Owens College, Manchester, to which he was 
elected in 1857 as successor to the late Sir Edward 
Frankland. At that time it was the day of small 
things with the College. As an institution it was 
looked at somewhat askance by reason of the 
terms of its founder’s intentions in regard to 
religious tests and instruction. It was in- 
adequately €i\da|ved, and poorly housed in a build- 
ing of whifh only claim to distinction was 
that it was fonmerly the residence of Richard 
Cobden. . Fortuiiitcly it was staffed by an excep- 
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tionally able body of young* and enthusiastic 
teachers, limited in number but united in their 
determination to keep the lamp of learning alight 
in the squalid and benighted regions of Deans- 
gate. This is not the place, even if space per- 
mitted, to dwell upon the progress and develop- 
ment of Owens College, or to show how it grew 
eventually into the University of Manchester. 
During the thirty years of his connection with the 
institution Roscoe took a leading part in stimu- 
lating and fostering this development, and before 
he severed his connection with it as an . active 
teacher he had the gratification of seeing it attain 
to full university honours. To this success his 
efforts in erecting a school of chemistry in no 
small degree contributed. He made its chemical 
laboratories famous throughout the world, and at 
one time or another students from nearly every 
civilised country were to be found working within 
its walls. This result was due not so much to 
Roscoe’s influence as a leader in chemical inquiry ; 
students were not attracted as in a German uni- 
versity, solely by the fame of the professor’s re- 
searches; they came, in the first inst^mce, on 
account of the thoroughness and comprehensive- 
ness of the instruction; they remained because of 
the stimulating effect of the atmosphere of re- 
search into which they were eventually led. 

The scheme of instruction which Roscoe intro- 
duced was essentially that at Heidelberg, and he 
followed Bunsen’s methods and example. His 
success as a teacher was largely owing to his 
energy, his power of organisation and business 
aptitudes, his judgment of men and capacity for 
getting the best out of them. He was not what 
could be termed a brilliant lecturer ; he had 
nothing, for instance, of the fire and enthusiasm 
of Hofmann ; but his language was simple, direct, 
and to the point, with not the least pretension to 
rhetorical effect, in all of which, as in other 
respects, he resembled Bunsen. Like Bunsen, too, 
he took considerable pains in the experimental 
illustration of his teaching; in this he was assisted 
by a skilful and ingenious collaborator, Hey wood, 
well known to Owens College men of a generation 
or so ago. How affectionately Roscoe was re- 
garded by his students, and how gratefully they 
recalled their obligations to him, may be seen 
from the terms of the address, signed by three 
hundred of them, which they presented to him on 
the occasion of his jubilee as a doctor of philo- 
sophy of the University of Heidelberg. It may 
be seen, too, in their gift of his portrait by Her- 
komer to the late Lady Roscoe on his retirement 
from his professorship, and in the presentation 
of his bust by Mr. Drury to the Chemical Society 
on the attainment of his eightieth birthday. 

The volume of Roscoe’s original work in 
chemical inquiry when compared with the output 
of many of his contemporaries, especially on the 
Continent, cannot be considered large. His most 
important investigations were his* photochemical 
researches, partly done in concert with Buns^, 
and his work on the chemistry of vanadium. His 
first memoir on the latter subject was made the 
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Bakcrian lecture of 1868, and the value of both 
was further recognised by the Royal Society by 
the subsequent award to him of a Royal Medal. 

Other important work which has long since 
taken its due place in the literature of the science 
is his observations on the constitution of aqueous 
solutions of acids and his investigation on per- 
chloric acid and its compounds. 

Roscoe did a notable service to science by his 1 
action in making Bunsen and Kirchhoff's work ' 
on spectroscopy generallpr known in this country, 
and during the early ’sixties there were few of 1 
our larger towns in which he did not demonstrate I 
by means of popular lectures the astonishingly 
interesting results of the then novel form of 
chemical analysis. His first lectures on the sub- 
ject in London were republished in collected form, 
suitably illustrated, and the book had a consider- 
able success and passed through several editions. 
He made, in addition, a number of original 
^ .spectroscopic inquiries, the results of which appear 
in the publications of the Royal Society. 

But the work by which he will continue to be 
known is the service he rendered to teaching by 
his many manuals of instruction, some of which 
were highly popular, ran through many editions, 
and were translated into a variety of languages. 
Of these the most important is the large 
treatise in which he co-operated with his former 
assistant and friend, Carl Schorlemmer, the first 
professor of organic chemistry in this country, 
a man of great erudition, and an able and well- 
informed chemist. No combination of workers 
could be more happily selected, for each, in a 
sense, was complementary to the other. Schor- 
lemmcr was the bibliographer, with quite a re- 
markable knowledge of chemical literature and 
an extraordinarily retentive and accurate memory, 
whilst Ro.scoe’s gift of exposition and faculty of 
clear and simple statement and of systematic 
arrangement enabled all the accumulated wealth 
of facts to be set forth in an eminently attractive 
md readable form. 

^ This appreciation is concerned more particularly 
with Roscoe as a teacher engaged in the pursuit 
of experimental inquiiy, with which aspects of his 
career the writer may claim to have some right 
to speak from personal knowledge. It must be 
left to, others to deal with his. many other activi- 
ties during the later years of his life, such as his 
political life, his work in regard to technical educa- 
tion, and in connection with the still unsolved 
problem of the true function of a great metro- 
politan university^ and the important services he 
rendered to preventive medicine in his association 
with the Lister Institute. T. E. Thorpe. 

NOTES. 

Sir Archibald Gbikie, O.M., K.C.B., F.R.S., will 
reach his eightieth birthday next Tuesday, December 
23 . He is in excellent health, and still busy with his 
pen. 

We announce with much regret the death on Decem- 
i>er 17, at seventy-five years of age» of Sir John Rhys. 
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principal of Jesus College, Oxford, and professor of 
Celtic in the University. In addition to his other 
titles to distinction. Sir John Rhys was well known, 
for his work in archaeology and anthropology. He 
was president of ^Anthropological Section of the 
British Association in 1900. 

Lord Alvbrstone, late Lord Chief Justice of England, 
whose death occurred on December 15, was a fellow 
of the Royal Society, having been elected in 1902 under 
a statutory provision, formerly in operation, which 
allowed of the election of Privy Councillors. He was 
a familiar figure at the society’s annual soir^s, and 
from time to time attended and spoke at the presi- 
dential anniversary banquets. Lord Alverstone had 
a long and traditional connection with the Royal 
Society of Arts, the son in this respect continuing the 
highly useful services rendered by his father, Mr, 
Thomas Webster, Q.C. Elected on the council in 
1883, he was chairman of that body from 1890 to 
1894, remaining afterwards an ordinary member of 
council for a long period of years. On King George’s 
accession to the throne in 1910, the presidency of the 
society became, thereby, vacant, and the late Lord 
Chief Justice accepted the post. He resigned in 1911 
in order to make way for his Royal Highness 
the Duke of Connaught. It may be recalled 
that Lord Alverstone opened the proceedings of the 
** Law, Political Economy, and Legislation Affecting 
Chemical Industry '* Section of the International Con- 
gress of Applied Chemistry, held at South Kensington 
in 1909, giving a thoughtful address on the right 
method of legislating upon and dealing with scientific 
technical knowledge. 

The letters in the Times during the last few days 
from Mr. C. H. L. Alder, Sir William Ramsay, and 
Mr. J. A. Goudge again direct attention to a remark- 
able state of affairs. As recently pointed out in 
Nature, Germany is necessarily sufTering from a 
serious shortage of fats, and consequently of glycerine, 
which is obtainable from no other source. Notwith- 
standing our supposed blockade, Germany is making 
up for this shortage by the import, through neutral 
countries, of fats and oil-containing seeds. Though 
primarily produced abroad, the fatty materials to a 
large extent pass through British handstand British 
ports. In the correspondence referred to, disturbing 
statistics are given concerning linseed, which is one 
fatty material out of many. Sir William Ramsay 
shows by a simple calculation that from linseed oil 
alone our Government has furnished the enemy with 
no fewer than 18,000 tons of gun ammunition. 
Actually the position is much worse, and the addi- 
tional complication is now arising that, owing in 
part to the general dislocation of transport, there is 
more than a possibility of a future shortage of fatty 
materials, and consequently of glycerine, in this 
country. The price of fats here is rising in an alarm- 
ing manner, though since their cost is still small 
compared with that ruling in Germany, the financial 
temptations to export to neutral countries bordering on 
Germany remain immense. It is difficult to under- 
stand whether the present policy of the Government 
is due to want of knowledge or to reasons of high 
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politics; if the former, we may justly ask what are 
the Government chemists and the scientific Advisory 
Committees doing to enlighten responsible authorities 
on this matter? 

The death is announced of tw^o ex-directors-general 
of Indian Telegraphs. Mr. J. Horsburgh Lane, 
who was deputy-director-general in i8go, and officiat- 
ing director-general in 1892, retired in 1894. He was 
the compiler of a “Word Code for Foreign Tele- j 
grams,'* and at the time of his death had reached the 
age of seventy-six years. The other Indian Telegraph 
Department official who has just died w’as Mr. F. 
Gurr Maclean, who was director-general from 1900 to 
1903, when he retired. He died at Woking, aged sixtv- 
seven years. 

The Government lia^ decided that all medical j 
students, ex'cept those in the two last years of profes- 
sional study, are to relinquish their work and become 
combatant members of the Army. While it must be 
recognised that the interests of the community must be 
subservient to the military needs of the State, the 
heavy drains now being made on the medical reserves 
of the nation may well in the future bring about an 
acute shortage of medical men. As the Morning Post 
pertinently asks : What is going to happen if the war 
is prolonged, and few new medical men become avail- 
able in the future? For under the present policy, after 
the end of 1916, no present students will become quali- 
fied except a few medically unfit for the Army. Alto- 
gether probably not more than 600 or 700 men are 
involved — a negligible contribution to the fighting 
forces of the Army— but a number which in four or five 
years’ time would be of the greatest value in augmenting 
the then depleted medical service of the country. We 
are already suffering from a diminished birth-rate, an 
increasing death-rate, and an increased infant death- 
rate, and if the medical care of the community be 
lessened, as it inevitably will be if there are no fresh 
doctors, these evils will certainly increase. If these 
students could be made use of as dressers and attend- 
ants, and the time so occupied were allowed to count 
towards the time required for the medical curriculum, 
the difficulty would l}e partly met. The first and 
second year* students should at least be relegated to 
so late a class in the reserved groups that their calling 
up will occur only in the case of the most desperate 
need. 

Dr. Orville A. Derby, whose death at Rio dc 
Janeiro we reported last week, was one of the most 
active pioneers in the geology of Brazil, and did great 
service to science by the influence he was able to exert 
on the Brazilian Government. A pupil of Prof. C. F. 
Hartt, of Cornell University, whose well-known 
“ Geology and Physical Geography of Brazil ’’ was 
published in 1870, he followed in his teacher’s foot- 
steps, and in 1879 appointed director of the Geo^ 
graphical and Geological Commission of the State of 
San Paulo. In 1906 be removed to Rio de Janeiro as 
director of the newly instituted Geological and Minera- 
loglcal Service of Bra^dh and there remained full of 
activity until his last brief illness. Dr. Derby’s first 
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original paper was a notice of » some Palaeozoic fossils 
collected by A. Agassiz and S. W. Garman near Lake 
Titicaca, in 1876; and in the two following years he 
published in the Archives of the National Museum of 
Rio de Janeiro important memoirs on the geology of 
the Lower Amazons and the neighbourhood of Bahia. 
In 1878 he also described the diamond-bearing region 
of Parand, and in later years most of his re- 
searches w'ere concerned with petrology and the dis- 
tribution of the sources of the rarer minerals. To the 
end, however, he was interested in the purely scientific 
aspect of his work, and one of his last papers was on 
the microscopical structure of the Permo-Carboniferous 
fern-stem, Psaronius hrasiliensis. He was ever ready 
to welcome and help other geologists who visited the 
country for special purposes, and in 1906 he co-operated 
with Prof. J. C. Branner, of Leland Stanford Univer- 
sity, in producing a useful manual of elementary 
geology adapted for Brazilian students. Dr. Derby 
became a fellow of the Geological Society of London 
in 1884, and was awarded the Wollaston Donation 
Fund in 1892. 

The juvenile lectures of the Royal Socie.:y of Arts 
will be delivered by Prof. J. M. Thomson and Mr. J. 
Swinburne. Prof. Thomson will give the first lecture 
on January 5, his subject being “Crystallisation,*’ and 
Mr. James Swinburne will give the second on January 
12, upon “Science of Some Toys.” Both lectures will 
be fully illustrated with experiments. 

We have received from Mr. F. W. FitzSimons, of 
the Port Elizabeth Museum, an abstract of his paper 
on tho fossil human skull from Boskop (Transvaal), 
read before the meeting of the South African Asso- 
ciation at Pretoria. It is essentially identical with his 
letter on the subject published in Nature of August 15, 
1915 (vol. xcv., p. 615), and indicates clearly that, 
although he emphasised the high state of mineralisa- 
tion of the fossil, he had no intention of referring it 
to so remote a period as that of the Karoo, reptiles. 

The President of the Board of Agriculture and 
Fisheries has appointed a Committee for the purpose 
of making such arrangements as are likely to ensure 
the fullest use being made of native resources in 
supplying existing demands for timber. The Com- 
mittee is prepared to purchase standing timber and to 
make arrangements where necessary for felling, haul- 
ing, and conversion. All communications for the 

• Committee should be addressed to* the Secretary, Home 
Grown Timber Committee, Craven House, North- 

I umberland Avenue, W.C. 

I On Sunday evening, December 19, a great fall of 
chalk took place on the cliffs wMcIi overlook the pic- 
turesque Warren, near Folkestone, and it if reported 
that a considerable amount of damage has resulted. 
The South-Eastern Railway line, ^ich runs along 
the foot of the cliffs, has been buriedTor a considerable 
distance under the debris, whilst the main road be- 
tween Folkestone and Dover near the edge of the cliff 
exhibits long cracks about 4 in. wide, and heavy traffic 
has been stopped. Fortunately, no lives were«ulost, 
and although a house built only a few years ago 
on the face of the cliff was involved in the fall, thei 
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occupants luckily escaped. The fall is undoubtedly 
due to' the recent spell of wet weather, and the ex- 
planation is simple. At this point the chalk dips 
inland at a low angle, but the various joint-planes 
which traverse the bedding at right angles emerge in 
the face of the cliff. The enlargement of these joints 
by the percolation of water weakens the overlying 
mass of chalk, which finally slips forward, and its 
detachment gives rise to the fan-shaped scar so char- 
acteristic of the cliffs in east Kent. 

On and after January i, 1916, the following fees 
will be charged, in the interests of national economy, 
fur admission to the Royal Botanic Gardens, Kew : — 
On Mondays, Wednesdays, Thursdays, Saturdays, Sun- 
days, and Good Friday, id. ; on Tuesdays and Fridays, 
except Good Friday (students* days), 6d. ; a charge of 
3d. is made for the admission of photographic appa- 
ratus. Balh-chairs will be permitted to enter the gar- 
dens during public hours when the condition of the 
paths is suitable on payment of is, on students’ days 
(Tuesdays and Fridays, except Good Friday), 
and on payment of 6d. on other days. Students’ 
permits, available until the close of the calendar 
year, and obtainable on written application to 
the director by hond-fide students and artists, will be 
issued on payment of a fee of 55. These permits will 
cover free entrance on students’ days and before public 
hours on week days, except Good Friday and Bank 
Holidays. Season tickets, available until the close of 
the calendar year, can be obtained on written applica- 
tion to the director on payment of a fee of xL These 
tickets will cover admission on any day during public 
hours. 

We learn from Science that, at the request of Presi- 
dent Wilson, the National Academy of Sciences has 
appointed the following to investigate and report on 
the control of the Panama land-slides : — President 
C. R. Van Hise, University of Wisconsin (chairman) ; 
General H. L. Abbott; Cambridge, Mass. ; Dr. G. F. 
Becker, United States Geological Survey; Prof. J. C. 
Branner, Stanford University; Dr. Whitman Cross, 
United States Geological Survey; Dr. A. L. Day« 
Carnegie Institution ; Dr. J. L. Hay ford, Northwestern 
University} Prof. H. F. Reid, Johns Hopkins Univer- 
sity; Dr R. S. Woodward, Carnegie Institution; C. 
Carpenter, Ithaca, N.Y. ; A. P. Davis, United States 
RcGlamation Service; J. R. Freeman, Providence, R.I. 

We notice that Dr. J. N. Rose, of the United States 
National Museum, and his assistant, Mr. Paul G. 
Russell, have recently returned from an extensive 
journey in Brazil and Argentina, where they have 
been engaged especially ia. making a * collection of 
Cactacese from the South American desert regions. 
The expedition was undertaken in connection with the 
exhaustive study of the Cactacese ojf North and South 
America, which Dr. Rose is making for the Carnegie 
Institution of Washington. In addition to the exten- 
sive collection of herbarium material which has been 
brought to the National Museum, large collections of 
plants' in a living condition were brought back and 
are now on exhibition in the New York Botanical 
Garden. The publication of Dr. Rose’s results of his 
journey will be eagerly awaited, and cannot fail to be 
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of as great interest and value as his former contribu- 
tions to the desert botany of the United States. 

A GENEROUS tribute to the memory of the late P|Of. 
Meldola was p^id, we learn from a report in the 
Times, by Lord Reading, the Lord Chief Justice, at a 
meeting of the Maccabean Society on December 14. 
Lord Reading said ; — Humanity and science were 
both mourners and sufferers by the death of Prof. 
Meldola. No one whose life was not spent in science 
could have any conception of the varied aspects in 
I which Prof. Meldola touched life and adorned it, and 
I of the wide outlook which he had over the world. He 
was in every respect a most lovable man. Since the 
war, he had done much work for the Government, by 
whom it was highly valued. There must come even- 
tually a period of reconstruction in the country, and 
when that time came we should miss the work which 
Prof. Meldola could have done. He had left a lasting 
memorial of himself in all his life, not least in the 
last part of his life. 

Foremost in the equipment of the protagonist of 
airships is a plentiful supply of optimism; possibilities 
must perforce loom much larger than actual achieve- 
ment when the latter is meagre. In an article entitled 
“ Possibilities of the Large Airship,” contributed to the 
Fortnightly Review for December, Mr. A. J. Liv<?rsedge 
does not trouble much over the technical difficulties 
of large airships, being concerned chiefly to prove that 
they are ” worth while.” In fact, he regards the con- 
struction of large semi-rigid dirigibles as being well 
within the capacity of borough engineers or surveyors, 
assisted by ” woodworkers, handymen, and youths and 
female labour.” ” Plans, the necessary direction, and 
the finance would, of course, be provided by a central 
authority. ...” Mr. Lloyd George would provide the 
engines through the Ministry of Munitions. We may 
believe in large airships and their usefulness both in 
war and peace, without visualising them coming quite 
in that fashion. It smacks too much of an article in 
one of the domestic periodicals describing how, with 
the aid of ”a friendly carpenter,” a packing-case 
becomes a sideboard or a wardrobe. Mr. Liversedge’s 
optimism seems of the wrong sort, and his visions 
of the functions of airships in war somewhat awry, 
ignoring as they do in many cases the possibilities of 
easy destruction, by the enemy, of the airship. But 
to one who is so optimistic about their production, the 
loss of one or two would not perhaps matter. 

The collection of gem-stones formed by the late Sir 
Arthur H. Church has, in accordance with a wish 
expressed in his will, been presented by his widow 
to the trustees of the British Museum, and is now 
on exhibition in the recent addition case in the Mineral 
Gallery of the Natural History Museum at South 
Kensington. It comprises about two hundred selected^ 
and choice faceted atones, most of them mounted ixf^:; 
gold rings, and the whole is of considerable intrinsic 
value. The stones are referable to twenty-one mineral 
species, so that, with the notable exception of diamonds, 
most of the. species that have been used in jewelry 
are represented. The interest of the collection, how- 
ever, lies more in the strong suites afforded by 
species, illustrating well the wide ranges of ob^r 
which may be exhibited by one and the same kind of 
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stone. This is particularly the case with zircon, a 
mineral to which Sir Arthur Church had devoted much 
study, though unfortunately he had not completed his 
observations or prepared them for publication. Of 
this species there are sixty-nine faceted stones, rang- 
ing from colourless to various shades of red, brown, 
yellow, green, and even sky-blue. Other strong suites 
are of tourmaline, garnet (including a fine example of 
spessartite, the rare manganese-garnet), spinel, opal, 
corundum, chrysoberyl, and peridot. Examples of 
rarer species represented in the collection are phena- 
kite, andalusite, and onstatite. 

By means of a submerged chamber, provided with 
large glazed apertures and entered through a 
tube attached to the well of a specially con- 
structed barge, the brothers G. and E. William- 
son have devised a means whereby they can 
take kinematograph pictures of marine animals 
and make surveys of the ocean floor, down to a depth 
of as much as 30 fathoms. The complete success of 
their ingenious method was demonstrated at a private 
view, given on Tuesday afternoon, at the Philharmonic 
Hall, London, and the exhibition will be open to the 
public in a few days. Some remarkable pictures, 
taken in the Bahamas, were thrown on the screen, 
showing ** snappers ” and other fish which haunt coral 
reefs, divers gathering sponges, sharks attracted by a 
dead horse suspended in front of the observation 
chamber, and, finally, an encounter with a shark by 
one of the inventors of the apparatus. Pictures taken 
at night, by means of several Cooper-Hewitt mercury 
vapour lamps, were also shown. The inventors claim 
that their apparatus will enable treasure to be raised 
from vessels sunk in shallow water with far more ease 
than hitherto, since they have devised a means of push- 
ing the arms through special apertures, enabling the 
diver to seize objects seen through the observation 
chamber. Another and very real advantage of this 
method of submarine work is that the operator is enabled 
to remain at work for long periods without suffering the 
discomforts inseparable from the ordinary means cf 
diving.. From a spectacular point of view it is to be 
hoped that the inventors will be able further to im- 
prove on their chamber, for it is distinctly distracting 
to see the floos of the o^an heaving to slow music 
while fishes of various bizarre shapes and colours dis- 
port themselves for our edification. This movement 
is at present inseparable from the rise and fall of the 
bargb with the swell. If the chamber could rest on 
the bottom, by lengthening the tube, this motion would 
be avoided. 

The director of the Meteorological Office informs us 
that during the last three months a number of auroras 
have been reported by Mr. G. A. Clarke, the observer 
at King’s College, Aberdeen. His^ latest report on the 
subject refers to a fine display ’commencing about 
6 p.m. on December 6, and lasting until after mid- 
night. It seemed to attain its maximum between 
8 p.m. and 10 p.m. About 9.30 p.m., aewrding to 
Mr. Clarke’s report, a very extensive and bright glow, 
topped by a narrow^ arch, stretched from N.E. right 
round to W. Above this arch at an elevation of 60® 
from the horizon were some streamers, and a series 
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of very fine rapid pulsations 0/ light of a pale green 
white to lavender or pale rose tint. The arch and 
glow were pale greenish, and gave sufficient light to 
form faint shadows of buildings, similar to what occurs 
in faint moonlight. This aurora was accompanied, as 
has been the case with most of the auroras reported 
recently by Mr. Clarke, by a good deal of magnetic 
disturbance. At Kew the curves were considerably 
disturbed during the whole afternoon of December 6, 
and up to 4 or 5 a.m. on December 7. The total range 
of declination was about 49', and that of horizontal 
force about 1707 (iy=sixio“* C.G.S.). The most 
outstanding declination movement at Kew took place 
between 9.55 and 11.40 p.m.; during this time the 
needle swung 28' to the east, and returned practically 
to its original position. The most notable horizontal 
force change was a rise of 1507 between 10.20 and 
10.45 These changes, it will be noticed, occurred 

somewhat later than the hour when the aurora at 
Aberdeen was most brilliant. 

A USEFUL popular account of fleas by Mr. F. C. Bis- 
hopp has been issued by the United States Department 
of Agriculture (Bulletin 248). The life-history of these 
familiar insect parasites is sketched, and their import- 
ance as carriers of bubonic plague and other diseases 
is duly emphasised. Practical measures for exter- 
minating fleas and gaining protection from their 
attacks in infested localities are not forgotten ; for 
example, a man sitting in a room inhabited by the 
insects is advised to wrap his legs with flypaper, or 
to wear khaki trousers and have them “tucked into 
high-top shoes.’’ 

A KNOWLEDGE of the lifc-historics of the ecto-para- 
sites of man is, at the present moment, of vital import, 
ance to us all, and especially to those of our country- 
men who are on active military service. We are glad, 
therefore, to see in the Journal of the Royal Society of 
Arts the report of a lecture on this theme by Dr. A. E. 
Shipley, the master of Christ’s College, Cambridge. 
Herein Dr. Shipley, in his own inimitable way, gives 
a brief account of the habits and habitats of the head 
and body louse, the flea, and the bed-bug, and the 
diseases spread by them. By way of illustrating the 
devious ways in which these pests extend their range, 
he remarks of Cimex, the bed-bug, that it was un- 
known to the aboriginal Indians of North America, 
and probably, therefore, “entered that continent with 
the ‘ best families ’ in the Mayflower “ 1 Other disease- 
bearing insects, like mosquitoes, tsetse- anH other 
biting-flies, house-flies, and bluebottles and other in- 
sects which spoil the food of man, like flour-moths and 
biscuit “ weevils,” are each in turn passed in review, 
and their ravages explained. 

In the Scottish ‘ Naturalist for December Mr. A. 
Landsborough Thomson continues his notes on the 
Aberdeen UniverSitjr bird-marking scheme. We would 
suggest that where birds are recovered which were 
ringed as nestlings at the same time and place it 
would be helpful if it was stated whether they were 
nest-fcllows. ‘ A case in point occurs in Mr. Thomson’s 
.notes. Two sheldrakes were ringed as nestlings at 
Beaulieu, Hampshire, in July, 1912 ; one was recovered 
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at Saltash, Cornwall, m February, 1913, the other 
at Busum, in Schleswig-Holstein in August, 1913. 

That closely similar and nearly related species may 
sometimes be more easily distinguishable by their be- 
haviour than by their physical characteristics is shown 
by Mr. Walter Ritchie in the Scottish Naturalist for 
December, wherein he describes “The Smaller Pine 
Beetle {Myelophilus minor) in Aberdeenshire.** M. 
minor and M, piniperda are two small bark-beetles, 
which are to be distinguished one from another only 
after very careful scrutiny. Yet the tunnels which 
they drive beneath the bark of trees are strikingly 
different in character, so that there can be no possible 
confusion in the plan of the mother and brood-galleries 
of the two species. The mother-gallery of M. pinu 
perda forms a vertical shaft from which the very long 
larval galleries arc given off on either side at right 
angles. In M. minor the mother-gallery is biradiate, 
and runs transversely to the long axis of the tree- 
trunk, while the larval-galleries are very short, and 
running at right angles to the mother-gallery. They 
thus come in consequence to run in the same direction 
as the mother-gallery of M. piniperda. 

Parts 10 (Series A and B) of’ the third volume of 
the Review of Applied Entomology have just been issued 
by our Imperial Bureau. Of special interest among 
the summaries of foreign literature are accounts of 
Prof. N. A. Cholodliovsky’s latest work on the 
Chermesidae (Dept. Agri., Petrograd, 1915), and if 
Dr. O. N. Paleitchuk’s detailed instructions for the 
treatment of bees infected with Nosema apis. Unfor- 
tunately we are not told if the prescription, when 
adopted, proved effectual. 

The Consular Report (Annual Series, No. 5496, 
1915) on San Thoni^ and Principe indicates the remark- 
able success achieved by the Portuguese authorities 
in their drastic measures taken to exterminate the 
tsetse-fly and sleeping sickness on these islands. The 
death-rate has fallen steadily, and in 1914 only 52 
people died of the disease at Principe; only eight per- 
sons’ on the island were still suffering from it, and 
they were all old cases. The conquest of the epidemic 
has no doubt been due to the campaign against the 
tsetse-fly. None have been caught since April ii, 
191*4, although the rew^ard has been raised from one 
to five dollars per fly. Thirty-four flies were caught in 
1914. * The report remarks: — “Apparently there is 
every reason ’to believe the fly has now been completely 
exterminated in the island.** 

The Records of the Indian Museum, vol. xi., part 4, 
contains some valuable notes on Indian parasites of 
fish' by Mr. T. Southwell. He is of opinion that some 
species at least of the larval Trematodes which live 
in the skin and flesh of fishes may nlature in the 
human intestine. The ectoparasitic crustacean, 
Argulus foliaceus, he found to be a serious menace 
in confin^ tanks. This was demonstrated in the case 
of a number of Indian carp {Laheo rohita)^ which, 
about a month after being placed in the tank, became 
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sluggish and floated on the top of ther water. When 
removed they were found covered with Argulus. All 
the fish were then captured, scraped clean, and re- 
turned to the w^ter. An upright bamboo was then 
placed in the centre of the tank, and this was imme- 
diately used by the fish as a mean of rubbing off their 
I unwelcome adherents. No more deaths occurred after 
I this date. It is unlikely that frogs assisted in keep- 
ing down this parasite, though the author inclines to 
this view. 

According to the theory of parallel axes, any quad- 
ratic function of the co-ordinates and their rates of 
change of a system of masses may be represented as 
the sum of two terms, one being the same as if the 
whole mass were concentrated at the centre of mass, 
and the other representing the corresponding function 
of the relative co-ordinates and their rates of change 
referred to the centre of mass as moving origin. Un- 
fortunately, however, there has been a tendency in 
certain quarters to reproduce misstatements in which 
similar properties are alleged to hold good with regard 
to points other than the centre of gravity. Prof. E. 
Bidwell Wilson communicates to the American 
Mathematical Monthly, vol. xxii.. No. 6, a note on 
“ Linear Momentum, Angular Momentum, and Kinetic 
Energy,*’ in which it is sought to enunciate the precise 
forms which these dynamical magnitudes assume when 
expressed in terms of the motion of an arbitrary point 
I and of the relative motion of the system with respect 
to that point. It is desirable that these results should 
be studied in detail by teachers of mechanics, but it 
will be evident from a perusal of the paper that the 
student should be warned invariably to choose the 
centre of mass as tlie moving point ^'ith respect to 
which the dynamical magnitudes under consideration 
are expressed as the sum of two terms. We have 
seen it stated that in forming equations of motion it 
is only possible to take moments about either a fixed 
point, the centre of gravity, or the instantaneous centre 
in the case of small oscillations. As a matter of 
fact, moments may be taken about any point what- 
ever provided that the mass accelerations of the system 
are properly specified in the form of a force through 
the centre of gravity and a .couple. 

The Journal of the Washington Academy of Sciences 
for November 19* contains an abstract of a paper on 
the mechanical properties of zinc-bronze by Mr. H. S. 
Rawdon, of tho Bureau of Standards, which will ulti- 
mately appear in full in the Bulletin of the Bureau. 
The alloy has the composition, copper 88, tin 10, and 
zinc 2 per cent., and considerable variation in the 
method of preparation may be made without the stru<> 
ture being seriously affected. In the cast condition it 
consists of a matrix of relatively large crystals of a 
solid solution of tin and possibly zinc in copper, in 
which are embedded numerous particles of a hard, 
brittle eutectoid. When broken in tension the fracture 
occurs along the cleavage planes of these crystals, and 
their size and relative positions in the cross section of 
a test bar have a considerable effect on its strength. 
The most serious cause of fracture is, howev<|r, the 
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presence of oxides in the form of pits and films, and 
in almost all cases in which a test bar failed under 
a load less than 35tOoo lb. per sq. in., the failure was 
traced to these oxides of tin and zinc. 

At the end of last year the important plumbago 
mining industry in Ceylon was suffering very severely 
from the loss of the German and Belgian markets and 
from other causes, connected with the war, and steps 
were taken by the Imperial Institute to induce users 
of plumbago in the United Kingdom to buy the whole 
of their supplies from Ceylon instead of partly from 
Ceylon and partly from foreign countries as pre- 
viously. Recent statistics indicate that progress has 
already been made in this direction, for it is signifi- 
cant that the percentage of Ceylon plumbago exported 
to the United Kingdom during the first ten months 
of the present year is considerably greater than in 
1913. Moreover, the total exports to this country 
from January to October this year are more than 
double those of the corresponding months in 1914, 
and, in addition, Russia is a large new purchaser. 
The most important use of plumbago is in the manu- 
facture of steel works crucibles, which arc required 
to resist the effects of great variations of temperature ; 
and it is gratifying to know that a source within the 
British Empire is available to supply the demands of 
our munitions works for these articles. 

The Cambridge University Press will publish very 
shortly a supplementary volume of Scientific Papers by 
Sir George Darwin. It will be edited by F. J. M. 
Stratton and J. Jackson, and contain lectures on HilPs 
lunar theory, a paper on periodic orbits, the inaugural 
lecture delivered in 1883 on the author’s election to 
the Plumian professorship at Cambridge, and an 
address to the International Congress of Mathe- 
maticians in 1912. In addition, the volume will in- 
clude memoirs of Sir George Darwin by, respectively, 
Sir Francis Darwin, on his life apart from his scien- 
tific work, and Prof. E. W. Brown on Darwin as 
astronomer, mathematician, and teacher. 


OVR ASTRONOMICAL COLUMN. 

o Ceti. — ^The maximum of this star is not “due” 
until January 8, 1916, but strict regularity is not a 
feature of its li^t curve, and it has already reached 
3*0 magnitude (December 16), being only slightly less 
than a Ceti (2*7 mag.), and is thus a full magnitude 
brighter than at the last maximum. The present 
apparition strongly recalls that of December, 1906. 

Comet 19155 (Taylor). — Since this comet was ob- 
served at Washington many observers have managed 
to find it. An observation made with the lo-in. re- 
fractor at the Hill Observatory on Thursday, December 
16, i3h., gave the following approximate jM)sition, 
R.A. sh. 167m., declination +2® 13', whence it appears 
that the daily movement is accelerating. As the comet 
|ps -evidently approaching, increasing in bHghtncss 
^ and very favourably placed for observation, it may be 
expected to become a fairly conspicuous olnect. 

From observations n^ade on December 6, at Wash- 
ington, and on December 9 and 12 at Copenhagen, 
Mesm. Braae and Fischer-Petersen have calculated 
the fmowing orbit and ephemerls : — 
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T=I9i 6 Feb. 26*^26 t.m.B. 


19150 



log ^=0*19358 


Dec. 25 
Jan. 2 


R. A. 

h. m. .s. c # 

5 II 1 ... 8+5 7-6 

8 34 ... 6 403 

6 22 ... 8 21-8 


The comet’s distance from the sun diminishes from 
172 to 160 million miles between December 13 and 
January 2, and it comes about ten million miles nearer 
the earth in the same time. On December 12 it is 
stated to have been of about the eleventh magnitude. 


Geminid Meteor Shower. — Mr. Denning sends the 
following notes of observations of this shower : — Mrs. 
Fiamnietta Wilson, observing from Wokingham, on 
December ii, Oh. 30m., to midnight, saw thirty-seven 
meteors, of which nearly one-half were Geminids, from 
a radiant at 109^ + 32°. On December ii thirty-two 
meteors were seen before midnight, and a very distinct 
radiant was found at ii7° + 3i . 

Miss A. G. Cook observed the shower from Stow- 
market on December 11 until interrupted by clouds 
at 10.30. The radiant was at 109° + 33®. 

Mr. T. Hargreaves, at Eton, watched for meteors on 
the evenings of December ii, 12, and 13, and morning 
of 14, and recorded forty , of which about eight, seen 
from I2h. 28m. to I3h. i6m. on December 13, were 
Geminids with a radiant at iii° + 3o°. 

Mr. Denning, at Bristol, looked out on December 12, 
i5h. 30m. to i8h., and in about hours of that 
interval saw twenty-five meteors, 18 per cent, of which 
were from a double radiant at 110^+33° ii8®+32°. 

Clouds prevented observation on December 13 and 14, 
but on December 15, i5h. 40m. to i6h. lom., thirteen 
meteors were counted. Not a single Geminid was 
seen ; the shower appeared to be over. 

On December 15, 8h. 23m,, a fireball w’as seen from 
Bristol falling low in due north, path about 207° + 53° 
to 2 10® +47°. It must have been a splendid object 
from the north of England and south of Scotland. 

Judging from the results of the foregoing and some 
other observations, it seems certain that the display 
was not above the normal character. Moonlight, how- 
ever, partially interfered, and several cloudy nights at 
the most important period prevented efforts to corro- 
borate the easterly motion of the radiant. 


Notes on Variable Stars. — ^A sudden maximum of 
UV Persei was observed by E. Hartwig {Astronomische 
Nachfichten, 4815) on September 2, the star reaching 
11 mag., although less than 13-14 mag. on August 28. 
On September 4 it was again invisible. This fleeting 
illumination was also observed by Prof. A. A. Nijiand 
{Astronomische Nachfichten, 4818), who repprts that 
the star could not be found on August 31. On Sep- 
tember 3 it was as bright as the comparison star, but 
the following night had vanished. The previous maxi- 
mum occurred on June 19, 1914 — i.e, 434 days earlier. 

Some interest attaches to a new variable star, 4, 1915 
Orionis (1900, 4h. 58m. 46s., —4® 20*8'), discovered by 
Mr. J. VoOte, who, seizing a fortuitous opportunity, 
observed it passing through an extraor^nary fluctua- 
tion of light last September (Astronomische Nachrich^ 
ten, 4821). /Estimated magnitudes were: — 

1915 Sept. 12 8-5 mag. Sept. 28 mag. 

Sept. 23 6*4 mag. Oct. . 4 8-3 mag. 

The variability of RU Cassiopeiae and the neigh- 
bouring star, P.D. 695, was not supported by 
photographic measures recently published by Dr. 
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Miinch. The visual observations made by von Guth- 
nick during the summer of 1911 {Asfronomische Nach- 
fichten, 4818) show that the average amplitude of the 
light curve is 0*25 mag. in each case, and the periods 
arc* just about one day. With magnitudes about 5-8 
and spectra of the usual advanced helium type (B8-B9) 
either would supply the Ottawa observers with just the 
stiff kind of spectroscopic problem they seem to revel 
in. 

The light curve of a new Algol star, 3, 1915 Coronae 
(BD + 30®, 2688, 91 mag.) has been published by von 
Cuno Hoffmeister {Astronomische Nachrichten, 4821) 
who first detected its variability during August, 1914. 
A series of observations, including fifteen minima, gives 
the following elements : — Period, i7h. 26m. 4*185. ; 
normal magnitude, 928; minima, 9*76; duration of 
phase, 4*3 hours. 


A TUNGSTEN ARC LAMP. 

A new and extremely interesting development of 
the nitrogen- or argon>filied electric lamp is 
described in a paper by Messrs. £. A. Gimingham 
and S. R. Mullard in the Journal of the Institution of 
Electrical Engineers for December i. The lamp is the 
result of experiments started in 1913 in the Edison 
and Swan United Electric Light Co.’s laboratory. 
Instead of the light being emitted by an incandescent 
spiralised filament of tungsten, it is given out by an 
actual arc between tungsten electrodes. 

The first problem to be solved was, of course, to 
strike the arc. In the first forms of lamp, two tung- 
sten electrodes were normally in contact, and an ex- 
pansion strip consisting of a strip of molybdenum, to 
one side of which was welded a thin strip of copper, 
was fixed to one of the electrodes. This strip was 
heated by a spiral filament of tungsten, in series with 
I he electrodes. It was found, however, that the elec- 
trodes were frequently partially fused together, so that 
the expansion strip failed to separate them, in addition 
to which a certain amount of spluttering occurred, 
which shortened the life of the lamp. To overcome 
this defect, an entirely different method was employed, 
en.abling the arc to be struck between fixed electrodes 
consisting of two small globules of tungsten. A tung- 
sten filament was made to glow close to the electrodes, 
and ionised the gas between them. This made the 
gas conducting. The ionising filament was connected 
in parallel with the arc circuit, and was connected up 
for ff few seconds only by means of a switch, and 
then disconnected as soon as the arc was properly 
struck. 

In continuous-current lamps, however, difficulty was 
experienced in inducing the arc to leave the filament 
and' pass to the negative electrode. The heat of the 
arc, moreover, destroyed the ionising properties of the 
filament! To cure this, two expedients were adopted. 
First of all, instead of a simple tungsten filament, it 
was^ found that better ionising properties could be 
obtained from a mixture of tungsten with zirconia, 
vttria, thoria, and other refractory oxides, arid that, 
in addition, such a filament had a longer life. 
Secondly, the use of the expansion strip was reverted 
to for the purpose of moving the positive electrode 
along, after the arc had been struck, to another 
part of the filament, which acts as the negative 
electrode, and saves the central part of the latter 
(opposite to which the positive electrode returns when 
the lamp is switched off) from being rendered inactive. 

Such a lamp is shown diagrammaticalljr in Fig*. .1. 
The current first passes through the circuit A and the 
filament BB', while at the same time there is the full 
potential. difference of the mains bet^wn the* tungsten 
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globule, E, and the filament Tbb gaA» tUs gap L> 
ionised, and the arc strikes. As the main current 
then passes through the relay C, this is actuated, and 
breaks the ioniser circuit. Meantime the heat from 
the arc causes thp expansion strip F to warp, and 
moves £ further along the filament. 

Alternate methods, used for lamps of higher candle- 
power, are to arrange the ionising filament and the 
electrode, so that, after striking, the arc rises away 
from the active part of the filament, or to employ 
two electrodes and a change-over switch. In the 
latter case, the arc is first struck between the filament 
(connected to the negative pole) and the smaller elec- 
trode as anode, and as soon as the latter becomes 
brightly incandescent, the filament is switched off and 
the polarity changed, so that the arc is formed between 
a larger positive electrode and the smaller one, which 
is now negative. 

The efficiency of the lamp, for a life of a few 
hundred hours, is in the order of 4 watt per c.p., and 
the intrinsic brilliancy of the light source about 
To,ooo c.p. per sq. in. Spectrum analysis shows per- 
fect continuity and strength over the whole visible 
spectrum, and at the same time richness in the ultra- 
violet. 



One of the immediate applications of the new lamp 
is for projection purposes, and the manufacturers have 
already placed on ‘the market a practical form of lan- 
tern lamp, with a resistance arranged so that it may 
be set for any voltage. This lamp is simply started 
by means of a push switch, which closes the ioniser 
circuit, and is lo be released as^ soon as the 
arc is struck. In its smaller sizes the lamp 
will doubtless displace entirely the Nernst fila- 
ment which, in spite of its disadvantages owing 
to the negative temperature coefficient render- 
ing it. very sensitive to pressure variations, has been 
used very largely for small projectors, surgical exam- 
ination lamps, etc., and has remained popular until 
the stock of the German Nernst burners in thi#, 
country at the outbreak of the war became exhausted. 
For photographic enlargement lamps it should also 
have a useful field, and, ultimately, as a substi^te 
for arc lamps for kinema theatres, and the internal 
lighting.of shops and. large buildings. The spo|^um 
shows that it should be invaluable lor colour maffhing. 
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THE IVOifkING AND MAINTENANCE OF 
STEAM BOILERS. 

I N these days of high-priced coal; the memorandum 
which has recently been issued by Mr. C. E. Stro- 
meyer, chief enjgineer of the Manchester Steam Users* 
Association, will be read with much interest by 
engineers and boiler owners. The coal bill for a 
Lancashire boiler amounts to from 300I. to 600I. per 
annum, and careless stoking may easily increase this 
cost in a very large proportion. Lack of proper atten- 
tion to minor defects, which should be remedied as 
soon as detected, may also greatly increase the coal 
bill and shorten the life of the boiler. The menior- 
andum covers a very wide field, such as economiser 
defects, external and internal corrosion, leakage, etc. 
Of special interest are Mr. Stromeyer’s remarks re- 
garding mechanical stokers. 

Experience indicates that mechanical stokers, which 
naturally aim at improved efficiency and therefore 
high furnace temperatures, require not only that they 
should be carefully looked after and kept in good 
repair, but also that the boiler should receive far more 
care and attention than are necessary with hand-hring. 
Scale, and to a certain extent grease, may be tolerated 
in hand-fired boilers, but every effort should be made 
to remove these injurious substances if increased 
economy is aimed at by the adoption of mechanical 
stokers. Mr. Stromeyer gives some illustrations of 
the increased liability to damage due to increase in 
the temperature of the furnace. The boilers of a 
large steamer had been giving no trouble until an 
improved fire-grate was fttted. A saving of about 
10 per cent, in the coal bill resulted, but during the 
next voyage all the eighteen furnaces gradually 
bulged, in spite of a reduction of speed and power. 
The bulging could have been stopped if the improve- 
ment due to the new grate had born nullified either 
by keeping the furn.ace doors open and admitting an 
excess of cold air, or by closing all airholes in the 
doors, restricting the air admission but spoiling the 
efficiency. 

Mechanical stokers designed to burn anthracite will 
almost certainly fail if fed with coking coal, aqd vice 
versa. It is not nossible to design a mechanical 
stoker which shall be satisfactory with all classes of 
coal. 

From an economical point of view it is more im- 
portant to keep the boiler heating surfaces free from 
soot and tarry matter than to remove the scale from 
the interior "surfaces; the wear and tear question, 
however, demands that the inside of a boiler should be 
kept clean. Scale and grease hinder the heat which 
enters^ the plate from passing into the water. The 
radiating pow’er of incandescent fuels, or flames, in- 
creases as the fourth pow^r of the temperature, hence 
boilers which have worked satisfactorily, but in- 
efficierrtly, with a comparatively low furnace tempera- 
ture, even though the plates may be covered with 
scale or grease, are likely to give trouble if the 
furnace temperature, and with it the efficienev, are 
increased. It is not strictly true to say that scale and 
grease reduce the efficienev of a boiler; they merely 
make it unprofitable to adopt an efficient system of 
combustion. 

Slow bulging of the furnaces may be c.aused by the 
deposition of^ scales of crystals from any boiler water 
containing more than 4 per cent, of soluble salts. It 
♦ IS more than probable that plates which on one side 
are exposed to an intense heat, are on the other side 
covered chiefly wdth bubbles and sprays of burst 
bubbles, which leave their dissolved salt on the boiler 
plate while the water 'is evaporated. If the intense 
heat iind rapid evaporation can be maintained locally, 
and this seems to be the case if mechanical stokers 
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are worked very hard, crusts o{ salt will form here 
and there on the heating surface. Sometimes they 
will be washed away with a slight change of evapora- 
tion or circulation, but sometimes they will remain 
attached to the plates for a sufficiently long period 
to cause overheating. Drops of water which fall on 
hot plates are in a spheroidal condition, do not wet 
the plate, and consequently will not dissolve any salt 
scale which has formed there. As soon as a little 
bulging has been effected, the salt crusts will doubt- 
less break off, but as bulges are exposed to the flames 
more than other parts, salt crusts are likely to reform 
in them, and gradually the bulge grows larger and 
larger until it is detected. As soon as the fire is 
drawn the salt crusts are dissolved away, and the 
bulges are said to be due to mysterious causes. This 
danger is naturally greatest with boilers having a 
bad circulation. 


BEHAVIOUR OF PLANTS IN RESPONSE 
TO THE LIGHT A 

I N the whole realm of biological science there is 
perhaps no phenomenon of greater fundamental 
importance than that exhibited by green plants in the 
transformation of carbon dioxide and wat^r into 
starch and sugar. That this can only take place 
through the action of light upon chlorophyll is 
commonplace knowledge, but exactly how it is elTected 
we do not know. Of iho light that falls upon a green 
leaf a part is' reflected from its surface, a part is 
transmitted, and another part is absorbed. That 
which is reflected and transmitted gives to the leaf 
its green colour; that which is absorbed, consisting 
of certain red, blue, and violet rays, is the source 
of the energy by means of which the leaf is enabled 
to carry on its work. 

The extraordinary molecular complexity of chloro- 
phyll has recently been made clear to us by the re- 
searches of Willstatter and his pupils; Usher and 
Priestley and others have shown us something of what 
takes place in chlorophyll when light acts upon itj 
and we are now beginning to realise more fully what 
a very complex photo-sensitive system the chlorophyll 
must be, and how much has yet to be accomplished 
before we can picture to our minds with any degree 
of certainty the changes that take place when light 
is absorbed by it. But the evidence afforded by the 
action of light upon other organic compounds, 
especially those which, like chlorophyll, . arc 
, fluorescent, and the conclusion according to modern 
j physics teaching that we may regard it as practically 
1 certain that the first stage in any photo-chemical re- 
action consists in the separation, either partial or 
complete, of negative electrons under the influence 
of light, leads us to conjecture thaj, when absorbed 
by chlorophyll, the energy of the light-waves •becomes 
transformed into the energy of electrified particles, 
and that this initiates a whole train of chemical 
reactions resulting in the building up of the complex 
organic molecules which are the ultimate products of 
the plant’s activity. 

The absorption of light by the leaf is therefore of 
great physiological importance, and we have only to 
look at any of the plants around us to .see how suc- 
cessfully they contrive to arrange their leaves to 
obtain the maximum advantage from the light that 
falls upon them. A plant organ responds to the 
directive influence of light by a curvature which 
places it either in a direct line with the rays of light 
a.s. in grass seedlings, of at right angles to the light 
as in ordinary foliage leaves. 

t Evenirtc dwoHrM delivtred before th« British Ailoclation at Man- 
chester on September 9, by Tr. Harold Wager, F. K.S* 
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Formerly it was thought that the light acts directly 
on the part that bends, but the researches of C. and 
F. Darwin more than thirty years ago proved that 
ill young seedlings this is certainly not the case. 
They showed quite conclusively by means of a large 
number of carefully contrived experiments that the 
holiotropic curvature in the lower part of a seedling 
is determined by the illumination of the upper part. 
Consequently no curvature can take place until a 
stimulus has been transmitted from the upper part, 
w’hich behaves as a light-perceiving organ, to the 
lower part in which the motor response takes place. 

Foliage leaves are not usually so sensitive to light 
as the plumules of young seedlings, and do not in 
many respects so readily admit of experimental in- 
vestigations. We know that the leaf-stalk bends 
towards and tends to place itself parallel to the rays 
of light, and that the leaf-blade places itself at right 
angles to the rays of light. We know that when 
the leaf reaches the position of maximum advantage 
tlie movement towards the light ceases, and it then 
remains fixed, e.xcept for slight circumnutating move- 
nients,^ until either the direction of the light changes 
or its in ton sty is decreased. But we do not yet know 
— and the problem is not an easy one to solve — by 
what means the leaf is enabled to adjust its position 
to the direction of the rays of light, nor just how it 
perceives that it is or is not in the most advantageous 
position. ' 



Flu. I. fiietua/is. I .caf sUlks curvint* toWHid:> light coining in 

the direction indicated by the arrow. 

Dulroehet suggested, witnout any experimental 
cvidimce to support it, that the lamina of the leaf 
c.xerts an influence on the movement of the leaf-stalk. 
Hanstcin also considered that the lamina was the 
light-sensitive part of the plant, and even went so far 
as to compare it with the retina of the eye. C. and 
F. Darwin were the first to attempt to determine the 
point -experimentally. 

Pieces of blackened' caper were gummed to the 
edges and over the blades of some leaves on young 
plants of Tfopaeolum majiis and Kantmcttlus ficaria; 
these were then placed in a box before a window, 
and the petioles oi the protected leaves became curved 
towards the light as much as those of the unprotected 
loaves. • 

Rothert repeated Darwin’s experiment on 
Tropaeolum, and found that the leaves reach the 
right position whether darkened or not. Krabbe also 
showed by his experiments on Phaseolus and Fuchsia 
that when the leaf-blades were darkened the loaves 
reach the right position just as readily and as pre- 
cisely as the undarkened leaves. On the other hand, 
Vdchting came to the conclusion from his experiments 
on Malva that the curvature of the leaf-stalk only 
fdllowed when the blade of the leaf was illuminated. 

Haberlandt concluded from his experiments on a 
variety of leaves that in some cisej the lamina is the 
only perci(>ieht organ, that in others both lamina and 
leaf-stalk are concerned, and ^hat .in very few cases 
is the leaf-stalk or pulvinus alone ‘ responsible. He 
considers that when both lamina aqd leaf-stalk are- 
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concerned the larger movement is pr(3|||ably brought 
about by the leaf-stalk and the finer regulating 
movement by the lamina. 

The experiments which I am about to describe are 
concerned in the first instance with the problem : 
Docs the lamina perceive the light, or is the leaf- 
stalk the percipient organ, or do both take part in it? 

The observations were carried out by a method 
suggested by the extremely ingenious and charming 
device employed by F. Darwin to prove that the geo- 
tropic sensitiveness of the plumule of a grass .seedling 
is localised at the apex. It consists essentially in 
keeping the blade of the leaf fixed while the petiole 
is free to move. Thus if the blade of the leaf is 
kept in a horizontal position and then exposed to 
oblique light, what cnect will be produced on the 
petiole? If it is free to move, the petiole ought to 
curve towards the light ; and if the stimulus is 
localised in the leaf-blade, the curvature ought 
theoretically to continue so long as the stimulus con- 
tinues to act and the petiole is capable of growth. 

The experiment was first of all tried with a number 
of leaves of Eranthis hiemalis. The leaves were care- 
fully removed from the plant ; the blades were then at- 
tached to a glass plate, and the stalks were allowed to 
hang dow’nwards in a glass vessel containing water. 



Fig. 2. — i'^oPatolum majus. Lc.'»f exposeil to Interal 
lizht And then turned round. The curvature of the 
petiole becomes reversed. 

On exposure to an oblique lateral light the stalks 
very, soon began to curve towards the light, and 
continued to curve in the same direction for several 
hours, until in many cases a complete spiral was 
formed (Fig. i). Similar results were obtained with 
the lenve.s of many other plants. If a leaf in the 
petiole of which this heliotropic curvature has been 
induced is turned round so that the light impinges 
upon it on the opposite side, the cur\Kiture becomes 
reversed (Fig. 2). 

The advantage.s of this method are that the leaves 
arc not submitted to the rough treatment necessary 
to darken the blades or stalks, and, secondly, there is 
less interference with the respiratory and assimilatory 
functions. The disadvantages are that the leaf-stalks, 
being free to move, may be stimulated by gravity, and 
the pronounced curvatures thus induced may, unless 
proper precautions are taken, be mistaken for photo- 
tropic curvatures. So long as it is approximately 
vertical, the leaf-stalk is not influenced, or only 
slightly, by gravity, but immediately it moves from 
the vertical in response to the light stimulus, the in- 
fluence of gravity comes into play, and light in con- 
iunction with the gravitational stimulus takes a share 
m effecting its curvature. ' As soon, however, as the 
leaf-stalk m its upward movement passes beyond the 
vertical, the gravitational stimulus tends to bring it 
back' to the vertical position, and the light stimulus 
then, in order to effect any further curvature, has to 
continue its action against the force of gravity. * 
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A striking 'toperiment to show that curvatures may 
be effected by the phototropic stimulus against the 
gravitational stimulus was made by placing leaves 
upside down. Three young leaves of Eranthis hiemalis 
had their leaf-blades securely fixed between two pieces 
of black cardboard, the leaf-stalks passing through 
small holes in one of the pieces of card. The leaves 
were then placed with the stalks projecting upwards 
in water in a rectangular glass vessel. Three sides of 
the glass were darkened, the other side was exposed 
to a dull lateral light. In the course of the day 
(Fig. 3) the stalks curved distinctly towards the light 
against the force of gravity which tends to keep them 
vertical. 

In all these experiments the light was allowtxl to 
act upon the whole of the leaf, both blade and leaf- 
stalk, but as in many cases the leaf-stalk itself is 
phototropically sensitive, it was important to deter- 
mine to what extent either of these organs, submitted 
separately to the influence of light, might bring about 
the curvature. Accordingly, experiments were made 
by which the leaf-blades only were exposed to oblique 
light. This was done by fitting a light tight cover 
over an opaque vessel containing water, 'rhe stalks 
of the leaves were passed through small apertures in 
the cover and allowed to hang down in the water. 
The blades resting on the surface of the cover 



FiU 3. — Ernutkis hietttuhs. Three leaver phc;d upside down, 
with their stalks vertical (a) ; on exposure to light they curved 
towards it 

were then covered with a piece of clear glass and 
exposed to the light. After some time the stalks 
were found to be curved more or less in different 
directions, no doubt due to the geotropic stimulus, 
but there was no definite curvature towards the light, 
although in many experiments the leaves were exposed 
to the light for a week and even longer. 

When, however, the leaf-stalks are exposed to the 
light and the ^blades kc^t in the dark, the stalks all 
curve distinctly to the light. A large number of leaves 
belonging to different families of plants w’as tested 
in this way, and the result was al\cays the same. 
The conclusion therefore seems justified that the per- 
ception of light is located not in the leaf-blade but in 
the leaf-stalk. 

The further problem then arises : Does the w’hole 
of the leaf-stalk perceive the light or only a portion 
of it? Have we in the leaf-stalk, as found by C. and 
F. Darwin in the plumules of seedlings, a percipient 
region and a motor region separated from one 
another? To answer this question a simple piece of 
apparatus was devised, consisting of a shallow box 
about 10 mm. high, with a thin base and a thin top, 
leaving a space of about 7 or 8 mm. between them. 
This was open at one end, and fitted light-tight over 
an opaque vessel containing water. Through small 
holes in the top and bottom of the box the leaf-stalks 
were passed, so that the lower portions were in the 
dark, the upper 7 or 8 mm. at the apex of the leaf* 
stalk \>eing exposed to the light. The leaf-blades 
resting' on the upper surface of the box were covered 
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with a piece of black card, anti the apparatus was 
then placed in such a position that light rays entered 
the box and impinged upon the upper part of the leaf* 
stalks only. Before the experiment was started, how- 
ever, in all cases the stalks were allowed to stand 
for some time in the dark until geotropic curvatures 
were set up; the position of the leaves w’as then so 
adjusted that the darkened parts of the leaf-stalks 
were all curved in the opposite direction to that of 
the light incident upon the upper parts. 

Under thf*se conditions the heliotropic stimulus was 
acting in opposition to the grotropic stimulus. The 
re.sults obtained were most striking. The curvature 
towards the light was very marked, and distinct spiral 
curvatures were produced (Fig. 4). 

From experiments made in this way on a large 
number of plants it was found that the apex of the 
leaf-stalk for a distance of a few millimetres behaves 
as a percipient region, and is capable of inducing a 
motor response in the lower part. Experiments were 
made to determine how much of the apical region 
it is necessary to expose to the light in order to obtain 
a response. Leaves of Gernnium pratense and 
Ttopaeoliim minus were arranged to allow different 



Fig. 4. — Tropaeolnm mmju*. ^ Upper 6 niin. of stalk only 
exposed to 'I'ke directipn of the light is indi* 

cated by the arrow. 

lengths of the apex, i mm., 2 mm., 4 mm., 6 mm., 
8 mm., and 10 mm. respectively, to be exposed to 
the light. A distinct response was obtained in each 
case, but the most definite results were obtained with 
lengths of from 4 to 10 millimetres. 

VVe have now to consider briefly the mechanics of 
the movement. The curvature of the stalk is brought 
about W a more rapid elongation or growth on one 
side. The tissues of Which the stalk is composed are 
all in a state of strain. The pith and vascular cylinder 
tend to expand, the cortical tissues to contract. Con- 
sequently if the stalk is split down the middle the 
two halves curve outwards, and, if placed in water, 
may coil up into a spiral. Now, how does the photo- 
tropic stimulus affect this state of strain? What will 
be the effect of splitting a leaf-stalk that has become 
curved under the influence of light? Will the two 
halves coil themselves up in opposite directions as 
before, or will it be found that the tensions have 
become modified, and the curvatures also modified in 
consequence? The experiment was tried on a number 
of different leaves, and it was found that in aJl cases 
the posterior half of the leaf-stalk retains the helio^ 
tropic curve, but the end of it tends lo coil backwards 
as before. It is obvious that the light stimulus brings 
about a permanent change by which the* relationships 
of the tissues to one another as regards their tensions 
are modified. 

Now what will happen if a stalk is split before the 
heliotropic stimulus is applied? Will the stimulus 
' affect the two halves, or will the posterior half remain 



December 23, 1915] 

unchanged? To investigate this a leaf-stalk of 
Geranium pr/atense was split to within 8 mm. of the 
apex. The unsplit part was ^then exposed to light, 
the blade and the lower portion of the stalk being 
kept in the dark. ITie result shows (Fig. 5) that the 
stimulus received by the upper part of the stalk is 
transmitted to both halves, and the posterior half 
curves in the direction of the light. The end of the 
posterior half is, however, coiled backwards as before. 



Kn.. ^.-^iieraniuiH ptatense. Petiole hplit to within 8 min. 
of the apex and then expoKC i to light ; the lamina was 
kept in the dark. 

If we split a stalk into four we get the same result 
(Kig. b); all the four separate parts of the leaf-stalk 
curve quite distinctly to the light. 

Now arises^ the further interesting problem. If 
the leaf-stalk is split right up to the apex, will any 
effect of light be produced in the posterior half? A 
leaf-stalk split up to the apex was immersed in water 
for some time until a distinct spiral curvature was 
produced in both halves. The upper 8 mm. of the 
two halves were then exposed to light, one half ^ung 
in front of the other, the blade and remainder of the 
stalk being kept in the dark. At the end of several 
hours’ exposure to light, not only was the anterior 
half much coiled— due to the heliotropic stimulus and 
turgescence of the pith acting together — but the pos- 
terior ^ half also showed a distinct curvature to the 
light in the motor region (Fig. 7). We find, there- 
fore, notwithstanding the. fact that two halves of 



^\a,^~-Geramnm praiftuse.--- Petiole split into four. All 
four parts curvM to the light ; the lamina was in the 
dark. 

the percipient region, the anterior and posterior, are 
completely separated from one another, that the pos- 
receives a stimulus as well as the anterior 
lau, and that this determines in it a definite helio- 
Some attempt was then made to 
what tissues of tne stalk are concerned 
u/ii* of and (2) the tissues through 

til stimulus is conducted. In the first place, 

le epidermis of the stalk was completely removed and 
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the upper 10 mm. of the stalk then expQsed.to the 
light, leaving the blade and the rest of the stalk in 
darkness. After several hours a definite curvature to 
the light was obtained, although not so pronounced 
as in an uninjured stalk. This was probably due to 
the rough treatment /to which the stalk had been 
submitt^ by scraping off the epidermis. The experi- 
ment. however, shows that the epidermis is not 
essential either for the perception or the transmission 
of this stimulus. 

Another ^ leaf was then taken ‘ and the epidermis 
together with a part of the underlying cortex removed. 
In this case also, when the upper part of the stalk 
was exposed to the light, a definite curvature was 
obtained. Another leaf had the epidermis and the whole 
of the cortex removed, but in this case, even after 
an exposure of three days, no definite curvature to 
the light was obtained. These experiments indicate 
therefore that the cortical tissues are those mainly 
concerned in the perception and transmission of the 
stimulus. ^ Further, several leaves were taken and 
transverse incisions ivere made on opposite sides of the 
stalk so that the tissues were completely cut across. 
Here also a distinct but not very pronounced curva- 
ture to the light result(‘d. It thus appears that 



Kitf. 7 . — GcraniwH p>a.tns(, 'L'lie petiole w.'ts split up to ' 
the apex. The posterior half as well as the anterior 
half curved distinctly towards the light. 

although the perception of light is located in the cortex 
the stimulus can be to some extent transmitted trans- 
versally through the tissues, jsrobably through the 
parenchyma and pith. That the pith is not necessary, 
however, was proved by splitting the leaf-stalk longi- 
tudinally into two halves and then removing by means 
of a sharp scalpel th^ whole of the pith, together with 
some small portion of the vascular bundles. On 
exposing the upper part of the stalk thus treated to 
the light, a definite curvature was obtained in both 
halves of the stalk. 

It appears, therefore, from these experiments that 
the perception of light is located, probably, mainly in 
the cortex, but that the transmission of the stimulus 
may be conducted both longitudinally and transyersally 
through any of the parenchymatous cells of the stalk, 
and that the motor response, although much more 
definite and pronounced when the whole of the cortex 
is present, can also take place when this is pai^ 
removed. 

We may now ask. What is it 'that the leaf perceives, 
the direction of the light rays or the dinerence of 
intensity and the illumination on the two sides of 
the leaf? We cannot answer this question decisively; 
it is probable that both hypotheses are to some extent 
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correct. When the stronger light fall^ upon one side | 
of the leaf-stalky those cells on the side which is 
more illuminated are stimulated to activity to a greater 
extent than those on the less illuminated side, and the 
stimulus is transmitted to the motor regfion. Inasmuch 
as this stimulus is due to physico-chemical changes set 
up in the cells nearest to the light, the plant may be 
said to perceive a diiference in the effects produced 
by the light on the two sides — that is, it is able to 
compare the two intensities. As soon, however, as the 
leaf loaches its right position, the apex of the stalk is 
illuminated more or less equally on all sides, and as 
the physico-chemical changes in the cells may now be 
considered to be more or less equal, no further stimulus 
will be transmitted, or, if so, will be transmitted 
equally all round the stalk, an.d no curvature in either 
direction will take place. The leaf now being placed 
in a definite position with reference to the direction 
of the light rays, it would seem quite justifiable to 
conclude that the plant is capable of perceiving the 
direction of the rays of light. 

But the leaf is also capable of distinguishing between 
light of different wave-lengths. Notwithstanding the 
fact that rays of light both at the red end and at the 
blue end of the spectrum are absorbed, the plant 
responds phototropically mainly to the rays at the 
blue end of the spectrum, very slightly, possibly, in 
some cases to the red rays. This has been demon- 
strated by keeping plants behind different coloured 
light filters, and also in different parts of the spectrum. 
That this power is localised in the percipient region 
at the apex of the loaf-stalk can bo very easily proved 
by exposing this percipient region to rays of "the blue 
or red colour. The filters prepared and spectro- 
scopically examined bv Messrs. Wratten and Wain- 
wright can be used for this purpose. Experiments 
were made with blue, green, and red filters. A strong 
curvature took place under the inffucnce of the blue 
rays, but no curvature under the influence of the green 
or red rays, even when the exposure was continued 
for more than a week. 

Here we have to do, therefore, with the quality as 
well as with the intensity and direction of the light 
rays, and the fact that the plant is more sensitive 
heliotropically to the shorter and more frequent vibra- 
tions at the blue end of the spectrum than to the 
longer and less frequent vibrations at the red end, 
indicates that it cannot merely be the direction of the 
light rays that is perceived. Moreover, we must 
remember that the plant does not respond directly to 
the action of light, but to the physico-chemical 
changes that take place in the photo-sensitive cells 
of the percipient region. We ourselves perceive the 
light because the brain is able to translate into sense 
impressions the physico-chemical changes which take 
place in the elements of the retina. The plant per- 
ceives the light because it is able to translate into 
a motor response the physico-chemical changes taking 
place in the photo-sensitive cells of the perceptive 
region. 

We may imagine that in the plant the action is as 
follows : light is absorbed by, and excites, cci tain 

photo-active substances in the cells of the sensitive 
region. A stimulus is thus set up which is conveyed 
through the cytoplasmic fibrils of the protoplasts to 
the motor region. A further impulse is then set up 
whicii acts upon the cells in thc^ motor region,^ by 
which it is probable that changes in the permeability 
of the protoplasts are effected; the turgor conditions 
of the cells are thereby differentially altered, and the 
result is a motor response. .Wc have here, in fact, a 
very simple type of reflex act taking place through 
the apcncy not' of highly specialised nerve-cells, but 
of ordinary protoplasm and of the delicate proto* 
plasmic fibrils which extend from one cell to another. 
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UNIVERSITY AIND EDUCATIONAL 
INTELLIGENCE. 

Oxford.— Prof. R. B. Clifton, who lately retired 
from the professorship of experimental philosophy at 
the end of his fiftieth year of service, has been elected 
to an honorary fellowship at Wadham College. He 
has been connected with that college ever since his 
xippointment in 1865, and was an ordinary fellow for 
the thirty-two years previous to his retirement. 

The Secretary of State for India has appointed Mr. 
K. Zachariah to be professor of political economy and 
political philosophy at Presidency College, Calcutta ; 
and Mr. W. A. Jenkins to be professor of physics at 
the Dacca College. 

We learn from the issue of Science for December 3 
that objections have been filed to the will of the late 
Mr. Amos F. Eno, who be^eathed a large sum to 
public purjjuses and made Uolumbia University his 
residuary 1 .!4.ateo. It is said that under the will 
Columbia University would receive 6oo,oool. or more. 
Our contemporary also states that a bequest of io,oool. 
has been made to Cornell University by Mrs. Sarah ^ 
M. Sage to promote the advancement of medical 
science by the prosecution of research at Ithaca. 

We have received from Washingto/i a copy of a 
timely volume prepared by Mr. S. P. Capen, specialist 
in higher education of the United Slates Bureau of 
Education, entitled “ Opportunities for Foreign 
Students at Colleges and Universities in the United 
States.” Students of education will find in it on excel- 
lent account of the present fxicilities for higher educa- 
tion in the States. Every kind of information that an 
intending student can require is provided. Prominence 
is given to descriptions of the organisation of a typical 
American university, living conditions, college life, and 
college entrance requirements. With reference to the 
expenses of foreign students, Mr. Capen points out that 
these vary widely at different institutions. Practically 
all the privately endowed institutions charge annual 
tuition fees. The fee is rarely less than 8/, a year for 
collegiate instruction, and in some cases is as high as 
jol. or a year. Professional instruction, particularly 
in medicine and engineering, is still more expensive. 
The Massachusetts Institute of Technology charges 
50I. a year, and to its students in naval construction 
and naval architecture lool. a year. Most State-aided 
institutions charge only a small tuition fee to collegiate 
students not resident in the State, State residents^ 
being generally given free instruction. Living (‘x* 
penses, aside from tuition and other fees, vary with the 
location of the institution. As a rule, the fundamental 
charges — room, board, and' laundry — are rather lower 
at countiy institutions than at those in the cities. 
The possible wide variations in price are indicated by 
the figure iSs, quoted as the weekly minimum by the 
University of Minnesota, and 2/. Ss. the wgckly maxi- 
mum mentioned by Cornell University. The incidental 
expenses of city living, including amusements, should, 
of course, also be reckoned. 

On December 9 Mr. Patrick Alexander, well known 
by his pioneer work in aeronautics, made * over 
to the headmaster of the Imperial Service College, 
Windsor (Mr. E. G. A. Beckwith), the munificent sum 
of lOyOooU “for the furtherance of the education of 
boys of the Imperial Service College, i.c. for the train- 
ing of character and the development of knowledge.’* 
Mr. Alexander had given to the college an aero- 
laWatory and equipment about five years ago, but 
owing to long absences abroad, and a serious illness, 
he has been unable to identify himself with the college 
of late as heretofore. Having, however, taken up his 
residence in Windsor for the last six months, he has 
been able to continue his research work in the labora- 
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tory that;he so generously gave. It is interesting to 
note how quickly things aeronautical have progressed 
siince Mr. Alexander’s first gift. In the course of an 
address which he gave on that occasion he said care- 
ful demonstrations with kites and gliders’* had been 
made in connection with the laboratory which he had 
given, while to-day both kites and gliders have almost 
been forgotten 1 But though great changes have 
occurred, the tribute which he then paid to the Aero- 
nautical Society of Great Britain is, if possible, truer 
to-day, while his closing words are peculiarly interest- 
ing now: — “There never was a time when England 
held a more dominant sway of mankind, and whether 
we have to fight on the seas, on land, or in the air, 
British brains and British boys are as good as they 
ever were, and the boys going through their training 
at this college will prove that Old England means to 
have and keep the supremacy of the air.'* Mr. Alex- 
ander has nominated as his co-trustees Mr. A. A. 
Somerville (head of the Army Side, Eton College) and 
Mr. E. G. A. Beckwith. 

The principal of the Northampton Polytechnic In- 
^vtitute presented his annual report at the distribution 
‘ of prizes to the students on December i8. The report 
refers more particularly to the work of the session 
19 14-15. When the enrolments of students were made 
up at the end of the session, it was found that the 
total number of students during the session had been 
1748, as against 2101 in the preceding session. As 
usual, the work has received the support of the trades 
affected. For the eleventh year in succession the prin- 
cipal has been able to place, without payment of any 
premiums, the whole of the second and third year 
engineering students in commercial workshops for the 
summer. In fact, this was easier than usual because 
by Easter the loss of skilled workers was making itself 
felt in all engineering trades. A roll of distinction 
wiiich has been compiled shows that twenty-t^vo mem- 
bers of the staff, 226 students, and 119 members of 
the polytechnic, making 367 in all, have joined the 
colours. Of these more than fifty have obtained com- 
missions in one or other of the Services. The roll of 
honour shows the names of those who have given 
their lives for the service of their country or who have 
been wounded in that service. There are seven in the 
first category and six in the second. As regards the 
war work being done at the polytechnic, the report 
l^oints out that courses for drafts from the artillery 
^ divisions of the new armies were organised and have 
been continued down to the present time. The courses 
consisted of classes Jn field telephony, in range finding, 
and in plane table work and map reading. Altogether 
897 individual students have passed through these 
courses, and thanks have been received from Whito- 
hnll and from the divisional headquarters, as well as 
from individual brigades. The manufacture of muni- 
tions, also, has been undertaken. 

« 


SOCIETIES AND ACADEMIES. 

London. 

Royal MeteorologiGtl Society, December 15. — Major 
H. G. Lyons, president, in the chair. — F. J. Brodie : 
The incidence of bright sunshine over the United 
Kingdom during the thirty years 1881-1910. The 
author described the steady increase in tihe use of sun- 
shine recorders from the somewhat crude type invented 
^ Mr. J. F. Campbell in the early part of last centiiry 
^^proved pattern of Sir Gwge StoHes of 1879, 
fitch has remained in use with very slight modifica- 
tion to the present day. The paper ts based on figures 
taken from appendix tv. of the- Weekly Weather Report 
published by the Meteorological Office, and 
tne maps which have oeen constructed differ somewhat 

NO. 2408, VOL. 96] 


in detail from those appearing in the official volume. 
The author dealt with the prevalence of sunshine, both 
by the seasons in their usual grouping, and annually. 
He also referred to the average number of sunny days 
at^ Greenwich and^ Falmouth, and to the loss of sun- 
shine recorded fn London and other large manufactur- 
ing centres. He showed that the abatement of the 
smoke evil tended to an increased record of sunshine, 
i and placed the large towns more on a footing of, 
! equality with the urban districts. — Dr. W. Galloway : 
j Remarkable cloud phenomena. The author described 
the. curious and rapid changes which took place in a 
omall portion of a thundercloud, witnessed on July 31 
last year near Ormesby Broad, Norfolk. The pheno- 
mena pointed to the occurrence of electrical discharges, 
but neither rain, thunder, or lightning occurred. 

I Royal Anthropological Institute, December 14. — 

I Prof. A. Keith, president, in the chair. — ^J. Reid Moir : 
The. evolution or the earliest Chelles palaeoliths of the 
pointed type from the rostro-carinate implements. A 
I series of ten fiint implements from (a) the detritus-bed 
! below the Red Crag ; (b) the stone-bed below the Nor- 
wich Crag; (c) the Middle Glacial gravel of Suffolk; 
j and (d) river-gravels in the Thames valley and at 
I Warren Hill in Suffolk are described, and it is shown 
that the most primitive type of rostro-carinate has 
I been evolved by gradual stages into the earliest Chelles 
< palaeolith of the pointed type. These stages are as 
I follow’s : — (i) The substitution of a ventral plane 
; formed partly by blows for the ventral plane composed 
entirely of cortex ; (2) the gradual elimination, by flak- 
I ing, of cortex from the ventral plane, and also the 
{ production of a dorsal plane by blows, and devoid of 
I cortex; (3) the gradual reduction in width of the 
I ventral plane until a cutting edge is produced, and the 
I prolongation of the “ keel ’* to the posterior region, 

I accompanied by the disappearance of the dorsal plane. 

I Mathematical Society, December 9. — Sir Joseph 
I Larmor, president, in the chair. — H, Jeffreys : Tne 
' vibrations of a special type of dissipative system. — 
j F. J. W. Whipple: Diffraction by a Wedge.— T. L. 
j Wren; Some applications of the two-ihree * birational 
i space transformation. — ^T. C. Lewis ; The circles which 
* touch the escribed circles of a triangle. — E. B. Stonffer ; 

' Semivariants of linear homogeneous differential 
I equations. 

I 

Instltntlon of Mining and Metallurgy, December 16. — 
j Sir T. K. Rose, president, in the chair. — E. A. 
Wralght : Influence of heat in cyaniding gold ores. 
The effect of heat on the dissolution of gold in cyanide 
solutions is a matter which hitherto ha^ received but 
[ scant attention from metallurgists, and the author 
gives the results of a number of experiments which he 
j conducted with a view to determining whether the 
! application of heat would be beneficial or otherwise, 
j His final deductions are : — (i) That the effect of hedt- 
ing cyanide solutions is of very doubtful benefit; the 
' extraction may be increased for a short period, but this 
is more than compensated by the increased cyanide con- 
sumption and the subsequent decrease in the rate of 
dissolution of gold; (2) that oxidising agents (hydrogen 
peroxide excepted) are apparently of no value, and may 
even exercise a deleterious effect on the extraction; 
and (3) that the addition of oxygen in a more active 
form, either as hydrogen peroxide or by means of 
heat^ air» increases the solvent activity of cyanide 
solutions in a very pronounced manner. — A, W. Allen : 
Clay : 'its relation to ore dressing and cyaniding opera- 
tions. Tlie presence of clay in so many ideological 
formations, and its invariable association with other 
metalliferous ores, makes the. study, of its properties 
of considerable importance with reference to reduction 
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processes. In this connection note has to be '’J 

Che distinct line of demarcation between colloulal amt 
non-col loidal clay, the former state beinj^ ininiieal to 
filtration processes generally. After studying ine 
various phenomena of the effect of weatheniig, ad- 
sorption and absorption of metals and of \vat<'r during 
dressing and milling operations, their influence on 
specific gravity and the eff^t of heat on clay, the 
author deals with the viscosity of clay, its influence, 
and the use and value of electrolytes. He adduces from 
the facts premised in his investigation the highly 
absorptive properties of colloidal a- compared with 
non-colloidal clay, and the powers winch (lays posses^ 
of retaining liquids and dissolved and he draws 

the following conclusions -(a) Adsorp* ion of gold solu- 
tion may occur during treatment, tmt the main loss 
is probably due to absorption. This conclusion is 
strengthened by the fact that (t") non-colloidal clay is 
only slightly absorbent ; (2) colloidal clay is highly 
absorbent; and (3) burnt clay (i.e. after the colloidal 
envelope has been destroyed) is practically non- 
absorbent; (b) the weathering of clay slime should be 
avoided except in the instance where thr decomposition 
of refractory mineral is desired; (c) clay slime should 
be allowed an extended time of contact with wash 
solutions. This precaution is, of course, unnecessary 
if the ore has been roasted before cyanide treatment.- - 
E. Maxwell- Lelroy : Wolframite mining in the Tnvoy 
District, Lower Burma. This is an informing pafier | 
dealing with the chief mineral product of the district. | 
Nearly one-fifth of the total world’s output of wolfram 
comes from Tavoy, so that particulars of the cucur- 
rence and methods adopted for mining and marketing 
the mineral should be of interest. 

Paris. 

Academy of Sciences, December 6. — M. Ed. Perrier in 
the chair. — Ch. Frtmont : A clock escapement of the 
thirteenth century. The description is taken from 
manuscript dating between 1240 to 1251, by a French 
architect, Villard de Honnecourt. It is more than a 
century earlier than tliQ clock made by Henri de Vic 
for Charles V., about 1370.— G. Moch : 1 'he double 
detonatioir of projectiles ' possessing a high initial 
velocity. Remarks on a communication on the sam«* 
subject by M. Agnus, with references to earlier dis- 
cussions of the phenomenon. — P. Le Roland ;iiul A. 
Carpenticr : An induction apparatus for detecting 
metallic fragments. — Louis Malctcs ; Electrical influ- 
ence in a cell with an insulating wall, and with liquid 
nucleu.s. — L. Wertensteln : The charge of th<‘ r.idio- 
active recoil. — L. Tschngaell and W. Khlopine : The 
series of hydroxo-plaftnic salts. The new series is 
prepared by the action of ozone on Peyronc’s chloride 
fNH,),PtCia, in presence of ammonium carbonati . 
The general formula is [Pt.5NHj(OH)lX*, where X 
is Cl, (NO,)* etc. These substances have the propi-rty 
of forming insoluble carbon»ates and sulphates, and 
resemble barium salts in this respect. — M. Fleury : The 
subterranean hydrology of Alviella. — A. Gu^pin : Re- 
sults of a shell wound of the brain. Surgical ablation 
or destruction of a third of the left cerebral hemisphere 
and subsequent recovery with appreciable nervous 
troubles resulting. — R. Desplats and R. Paucot : A 
radioscopic method for the localisation of projectiles. 
—Louis Ronie : New researches concerning the migra- 
tion of the salmon.— M. Caullery and F. Mesnil ; The 
structure of a parasitic Copepod, XcnococJoma brunt Mi, 
and its relations with its host, Polycirrus arenivnru^. 

BOOKS RECEIVED. 

Klementos de Fisica Descritiva para a 4* E. 4* 
Classes. By Profs. F. J. S. Gomes and A. R. 
Machado. Edicao, Revista by Prof. A. R. Machado. 
Pp. 52S. (Braga : Livraria Escolar De Cruz and Ca.j 
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Rainfall of India. Twenty-fourth Year. 1914 (Cal- 
cutta* Superintendent Government Printing, India.) 
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THI ^SDAY, DECEMBER 30, laiSsf 

SClliNflPS^ Kh^p^JtCH AND gi^flCAL 
\^<^JJ^DUSTRy. 

T HK luture prW^leCt?i (>f British in- 
dustry, and the organisation of it and other 
scientific industries, have been the subjects of much 
at lent ion lately. The developments taking place in 
Japan, Russia, Italy, and America in regard to 
the manufacture of synthetic dyes were discussed 
by Dr. F. M. Perkin in a lecture recently de- 
livered Indore the Society of Dyers and Colourists 
at Bradford. The latest American enterprises in 
this industry wxre described in N.vture of 
December i6, p. 429, and the conclusion was 
drawn that, in a few* years, America will be very 
>>jnrgely self-contained in the matter of dye wares. 
Tliis condition may, with reasonable certainty, be 
postulated of the other industrialised countries, 
including hVance, and, one may hope, the British 
I'anpire. If this anticipation be realised, it will 
mean that the synthetic dye industry, with all the 
allied trades in fine ch<‘micals, will have entered 
.on a new [ihase of their development. Before the 
war these industries were very largely a (Herman 
monopoly. After the war they will be comparable 
with the brewing and distilling trades in that the 
wants of each industrialised nation will be sup- 
plied almost entirely by manufacturers of the 
same nationality. Only a few dyes or fine 
chemicals having specially desirable properties 
will find their way across the frontiers, just as is 
now the c;ise with alcoholic beverages of inter- 
nation.'d reputation. 

^ So far as the existing dyes and fine chemicals 
cfincerned, there can be little doubt that in 
the course of twelve months or so processes will 
have been worked out for the manufacture of 
these products on an industrial scale, .‘\t first it | 
will certainly not be found possible to produce 
those materials so cheaply as was formerly done 
by our German rivals. Both the capitalists and 
the consumers will need at first to exercise con- j 
sidcrable patience and forbearance. Later, as 
technical experience increases, the cost of pro- 
duction will certainly diminish. But even if all 
the synthetic products on the market before the 
war are captured in this way and manufactured 
Jit a reasonable price, this development, although 
representing a considerable advance, will not 
suffice to ensure the continued stability of the 
ciemical industries. There are no ideal dyes, 
or other fine chemicals ; all are capable 
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of improvement, and, in spite distractions 

of the war, many (Herman chemisrs arc engaged 
in the amelioration of existing chemical products. 
Only quite recently the report has filtered through 
of a further considerable advance in the pro- 
duction of synthetic indiarubber. These develop- 
ments call for corresponding efforts on our part, 
and the demand arises for more an4-' better- 
trained chemists. 

The view has been put forward in certain 
quarters that now is the day of the chemical 
engineer. It is undoubtedly true that a chemist 
with some mechanical aptitude will find a useful 
outlet for this bent in the chemical factory, but 
unless he exercises the trained chemical mind, and 
the synthetic ability to make chemical discoveries, 
he will never have the problems on which to 
utilise his engineering talents. Perkin’s mauve, 
Meldola’s blue, Knorr’s anlipyrine, Ehrlich’s 
salvarsan, Baekeland’s baekelite, and many other 
valuable discoveries were made by chemists work- 
j ing at these problems from a purely chemical point 
of view, and although some of these eminent 
investigators may have had more or less 
mechanical aptitude enabling them to put their 
discoveries into operation on a more extended 
scale th.'in in the laboratory, yet the indisputable 
fact remains that they made these discoveries 
first and foremost because they were trained 
chemists with the chemical insight into the mole- 
cular constitution of the materials they studied. 
As a conneting link between chemist and engineer, 
the chemical engineer may serve a u.seful purpose, 
but he can never become an efficient substitute 
for the chemist. The latter alone w’ith his own 
hands, and usually with cheap improvised appa- 
ratus, makes the synthetical discoveries which 
then become the factory problems for the engineer. 

As regards the organisation of chemicpl workers 
for industrial research, it must not be assumed 
Ih.'it conditions applicable to Germany will be 
readily adopted in the United Kingdom. Due 
regard must be made for the highly developed 
individualism of the British character, with its 
sporting instincts, its love of personal liberty, 
and its disinclination to sink natural predilections 
and to take the point of view of the State. It 
is useless to deplore these apparent shortcomings 
of the national temperament; indeed, in certain 
contingencies they are to be regarded rather as 
virtues. This preference to fight for one’s own 
hand has probably, in many a recent desperate 
battle, kept intact the thin extended khaki line 
against o\’crwhelming hordes of more amenable 

T 
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individuals wljp have acquired the pack habit. 
Yet while we 'cannot but admire the instinct for 
individual action thus displayed, it must be con- 
fessed that success in modern conflicts - military 
or industrial — is mostly commanded by disciplined 
forces organised for co-operative effort against the 
common enemy 

At a meeting of the London Section of the 
Society of Chemical Industry licld during Novem- 
ber, a long discussion took p' e '’u Dr. M. O. 
Forster’s suggestion that a < in-mu al intelligence 
department should be instituted by the Govern- 
ment as a branch of tin* lioard of 'I'rade. 
Although the majority of sj^eakers agreed that ; 
an organisation for chemical industry was neces- j 
sary, there appeared to be a disinclination to ; 
entrust the Government with control of this de- ! 
partment. A scheme for a co-operative organisa- ! 
tion established by the chemical industry itself ; 
had already been advocated in September by the | 
Chemical Trade Journal, This development, 
although a consummation devoutly to be wished, 
scarcely seems practicable in view of the separatist 
tendencies which still manifest themselves from 
time to time, both in the chemii'al profession and 
among chemical industrialists. 

After the war much of the plant newly erected 
for the manufacture ot high explosives will be 
available for the production of synthetic dyes and 
other fine chemicals. The relationship between 
these factories and the existing chemical works 
will need to be dealt with sympathetically and 
impartially by a competent authority, otherwise 
much loss of capital and energy will ensue as 
the result of competition between organisations 
working on similar lines. The elimination of this 
internal friction in our chemical industries would 
be a useful function of the suggested chemical 
intelligence departnfent. 

Many reasons have l3een advanced to explain 
our inability to develop the industries based oh 
chemical synthesis. Taken separately, these 
factors are inadequate to account for the failure. 
Collectively they are effects of a fundamental cause 
discovered in early-Victorian times by Justus von 
Liebig, who, after a visit to these islands, declared 
roundly that “England ist nicht das Land des 
Wissenschaftes.” One may well ask what chance 
have we of reforming in this respect? A gleam 
of hope arises from the following consideration. 
Formerly the advantages of a German university 
training were confined to 1851 Exhibitioners and 
to a few of the ftiore well-to-do among us. To-day 
considerably more than a million of our fellow 
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countrymen, drawn at an impressionable age hoin 
every station in life, are pursuing their sc/uMUific 
studies at an open-air German university under 
conditions which compel their undivided attentinn. 
Many of them realise verN forcibly that the ;k 1- 
vantages possessed by their enemy instructors me 
due entirely to scientific organisation. When mir 
soldier-students return to civil life will they insist 
upon scientific control of all national affairs? In 
that possibility lies our strong hope. 

THE MOLECULAR VOLUMES OF 
LIQUIPS. 

The Mole4:ulLir Volumes of Liquid Chemical Com- 
pounds from the point of view of Kopp. By 
G. Le Bas. Pp. xii-f275. (London: Long- 
mans, Green and Co., 1915.) Price 7.^. Gd, net. 

anyone interested in the progress and dc-^j 
L velopment of science in this country, and 
in the attitude of the general community towards 
it, it is a significant and welcome sign that Eng- 
lish publishers should now be found willing to 
undertake the issue of highly spcciali.sed works of 
the kind under review. E'or nothing would seem 
more clearly to indicate the spirit which is gradu- 
ally coming over the community than the facf 
that there should be a demand, even if limited, for 
. such a book. No doubt this demand has been 
stimulated by the influence of the more active and 
I progressive teachers in our universities and Icad- 
i ing schools of science. This series of mono- 
graphs on biochemistry, physics, and inorganic 
] and physical chemistry, comprising up to now 
I some three dozen volumes, each the work of an 
I eminent specialist, marks a new departure in the 
1 scientific literature of this country. The books are 
i not text-books in the ordinary sense ; that is, 
j they are not intended to be used in or to m 
1 pany class-teaching. They are addressed mainly 
I to those who have already passed through Icclure- 
j room ('ourses, and who before embarking 
I the w'ork of investigation in some particular 
i branch of experimental inquiry are desirous of 
I making themselves acquainted with Jhe present 
state of knowledge in that special department. 
Their publication at the present time is most 
opportune. 

The titles of some of the volumes may not, at 
first sight, suggest that they have any practical 
bearing upon the problems with which we are 
more immediately confronted. But to disparage 
them on this account is to take a very restricted 
view of their utility. As they deal, for the 
most part, with what may be called frontier - 
or pioneering— work, they arc of the very greatc^'t 
use to those who are bent upon exploratory 
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service. They may be compared to the maps 
which aid in the initial stages of an exploration ; 
like all maps of a partially surveyed district, they 
may be imperfect and at times even erroneous; 
they indicate not only trodden paths, but suggest 
new routes; they serve to confirm imperfectly 
established facts, and lead to the correction of 
errors. It is almost a platitude to say that nearly 
every new departure in science seems at the time 
it is made to have no very obvious relation to the 
needs or conditions of our daily life. No one can 
possibly set a limit to the prospective usefulness 
of even tlie most recondite physical fact. 

In the book before us, which has occupied 
nearly eight years in its preparation, Mr. Le Bas 
has brought together the results of the large 
amount of experimental work which has been 
spent upon the subject of the molecular volumes 
of liquid compounds since the time of Kopp, now 
upwards of seventy years ago. Kopp was not the 
first to attack this subject, but he was certainly 
the first to attempt to give a definite significance 
to the conception by seeking to establish the con- 
ditions under which proper quantitative values 
might be ascertained. Up to his time no 
. rational method had been suggested whereby 
these values could be determined under presum- 
ably comparable conditions — say, at their normal 
melting- or boiling-points. Objections, of course, 
may be urged against the employment of either 
the melting point or the boiling point as a valid 
condition of comparison, but in Kopp’s time no 
other course was open to him, and there can be 
no question that it did serve to bring out regu- 
larities and relationships which otherwise would 
have been wholly obscured. Kopp’s example in 
this respect has been followed by almost every 
^subsequent worker in this special field. It is with 
the large mass of material which has thus been 
accumulated that Mr. Le Bas’s book mainly deals, 
and it is for the reason that the w’ork is funda- 
mentally based upon the principles laid down by 
Kopp that the particular form of its title is due. 

Of course, Kopp and his immediate followers 
suffered under the disability that present-day con- 
ceptions of chemical constitution were wholly un- 
known to them, and possibly even wholly 
undreamt of. These ideas are mainly due to a 
development of the chemistry of carbon com- 
pounds long subsequent to Kopp’s day. Although 
Kopp^ made determinations of unimpeachable 
experimental accuracy on a number of organic 
compounds, his interpretation of the results they 
a orded was limited, and, indeed, occasionally 
erroneous, owing to his lack of knowledge of the 
c ect of constitutive influences. He compared 
'*ngs between which we now know no real 
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analogy exists, and made generdised deductions 
from wholly irrelevant and inconsistent data. 
The work of his successors was more or less 
guided by the light of contemporary theory, but, 
of course, even in their case it only reflects the 
state of knowledge or speculation at the parti- 
cular period it was undertaken. 

Now the great merit of Mr. Le Bas’s mmo- 
graph is that it not only collects and groups in a 
systematic arrangement the results of all the work 
hitherto published on the molecular volumes of 
liquid chemical compounds, but it discusses and 
seeks to interpret these results with the aid of 
all that is known or surmised concerning the 
constitution of such compounds, however it may 
have been ascertained. In this manner Mr. Le 
Bas has been able to give a great expansion and 
at the same time a greater precision to the con- 
ception of the intimate relation which indubitably 
exists between such a physical property as mole- 
cular volume and chemical constitution. Thus 
he shows, for example, that no physical property 
is apparently so well adapted to elucidate the ring 
structure of a compound as its molecular volume, 
and he expresses the hope that this will hencefor- 
ward take its legitimate place among other physi- 
cal properties as an instrument of research. That 
the determination of this value is readily possible, 
and with a degree of accuracy amply sufficient for 
its purpose as an indicative factor, had already 
been shown by the author. He finds that the 
values at the boiling point may be calculated with 
approximate accuracy by the following simple 
formula : — 



the only data necessary being the density at o® 
and the boiling point. The mean value of th^ 
constant c. as deduced from a considerable nutn- 
ber of inorganic liquids investigated by the present 
writer, is 0*463. An almost identical walue of c 
is obtained for organic cyclic compounds without 
side-chains. By means of the above formula the 
molecular volumes of liquid compounds may be 
calculated with an error of less than i per cent. 
In open-chain compounds the value of c increases 
by 0*024 for every addition of CH^. 

The book concludes with a suggestive summaiy 
of the theory of molecular volumes, in which the 
author discusses the present position of the additive 
principle, its value, and its limitations. He clearly 
shows, what, as he observes, had already been 
pointed out by the present writer, that there is a 
periodic relation in the atomic values of the vari- 
ous elements, and he illustrates this by a diagram, 
with special reference to the non-metallic ele« 
ments. He summarises the discusSicm in the 
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mam bodv of the work concerning the variations 
in the volumes of the atoms, more parlicularly 
in the cases of oxygen, sulphur, nitrogen, aiul 
chlorine. He traces the effect of constitutive in- 
fluences, e.g., the influence of the homologous 
increment, unsaturation, and ring structure; 
valency, and groups; and lastly he di^usNes the 
special conception embodied in molecular volume 
and its delation to other physical projHuties, such 
as boiling point, surface tensior*, and viscosity. 

The book is by no means e;i'> n .iding, but it 
bears on every page the evidem e ol tht)ughtful, 
critical insight, and may be unrestrvedly com- 
mended as a faithful and accurate digest of the 
state of present knowledge upon what is con- 
fessedly a complicated and intricate subject. 

T. E. Thorpe. 


THE PARTITIONS OF NI MBKRS, 
Combinatory Analysis, By Major Percy A. Mao- 
Mahon. Vol. i., pp. 300. (Cambridge: At the 
University Press.) Price 15^. net. 

T hose who, like the present writer, have 
been privileged to hear Major MacMahon 
give an account of his metluHls of solving the 
problems of which the well-known Latin Square 
is typical — problems of interest to many who are 
not professed mathematicians — have been wailing 
for this treatise with eagerness. Wflume i. has 
now appeared, and it amply fulfils the expecta- 
tions which have been formed. If we may quote 
from the preface, the object of the work is in 
present to mathematicians an account of 
theorems in combinatory analysis which are of a 
perfectly general character, and to show their 
connection as parts of a general doctrine. The 
modesty of the author forbids him to mention 
that the greater part of the work is his own, as 
well as most of the important theorems which are 
treated, if is fair to say that Major MacMahon 
has developed a new line of mathematical work, 
and that many of the main theorems, rescued here 
for the first time from the author’s papers in 
scientific periodicals, must form an essential part 
of text-books on higher algebra in the future. 

The author enters a justifiable protest against 
the relegation of combinatory analysis to a part 
of the theory of numbers, for the theory is alge- 
braical up to the point of determining the enu- 
merating generating functions. He traces his 
method back to Laplace, who used these func- 
tions for the theory of probability, but he has 
greatly simplified Laplace’s method by the ex- 
tended use of symmetric functions. 

The work is divided into six sections, each 
subdivided into a series of chapters. As a detail 
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bered consecutively throughout, instead of begin- 
ning again with each section. Section i. contains 
the theory ni symmetric functions, and of distri- 
butions into parcels and groups in general, and ii 
is especially notable in its clear account of the 
uses of Hammond’s operators. The theory of 
separations is taken up in section ii., where an 
important generalisation of Uirard's well-known 
formula is obtained. Permutations are taken up 
in section iii., where is proved what tin* author 
has ventured to call the “master theorem.” This 
theorem really deserves such a title in a subject 
of this nature, and this section is, in fact, one of 
the most interesting in the book. The applications 
of the theorem to such problems as the sum of 
the nth pi>\vers of binomial coefficients are very 
elegant, and the chapter on lattice permutations 
is a very valuable piece of work. The theory of 
the cimipositions of nun}bcrs appears in section 
iv., and further applications of the master theorem 
I are developed in this connection. Simon New- 
comb’s celebrated problem suggested by a game 
of “ patience ’’ is treated in a very attractive man- 
ner. Section v. takes up the que.stion of distribu- 
tions on a chess board, preceded by a discussion 
of the perfect partitions of numbers. This sec- 
tion will completely displace any other account 
of such problems, and shows the power of the 
analytical method very strongly. The sixth and 
last section is concerned with the enumeration of 
the partitions of multipartite numbers. 

These brief references will serve to indicate 
the main outlines of the work, but they neces- 
sarily miss many of its characteristic features. 
The book is interesting even when the analysis 
becomes somewhat cumbrous, which the author 
allows it to do as little as possible. It is pub- 
lished by the Cambridge University Press, and 
I maintains the tradition of excellence of this scries. 
While congratulating the author, we hope that 
the second volume will not be long delayed. 

THE TINTOMETER. * 

Light and Colour Theories and their Relaii^'^ 
to Light and Colour Standardisation, l^y 
J. W. Lovibond. Pp. xti+90. (London: 
E. and F. N. Spon, Ltd., 1915O Pne^ 
net. 

M r J. lovibond is known as the inven- 
tor of the tintometer. He has written 
no preface to the present book in the ordinal > 

I acceptation of the word, but commences, with a 
I chapter on “Purpose,” which is largely devoted 
to enumerating the awards he has received front 
international juries and various scientific socu- 
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ties, and a list of industries which have adopted 
the tintometer. Mr. Lovibond tells us also that 
colour is “a determinable property of matter, and 
the purpose is to make known methods of colour 
analysis and synthesis which have proved of 
great practical value in establishing standards 
of purity in some industries.” “The purpose is 
also to show that the methods (tintometer?) are 
thoroughly scientific in theory and practice,” and 
also that “a new law (the law of specific colour 
development) has been developed.” This is a new 
name for well-known observational results. 

The first chapter has some introductory re- 
marks, and there is a page and a quarter (with 
a coloured plate) devoted to what is headed 
“past” (colour) “theories.” This does not give 
any novel matter, nor does it contain any 
criticism of the six theories w'hich he enumerates. 
Chapter ii. is the most interesting of all, as it 
relates to the “evolution ” of the tintometer. The 
tintometer is an admirable instrument for regis- 
tering the colours of objects, opaque or trans- 
parent, which do not show pure colours. Its prin- 
ciple is to match such colour illuminated by white 
light by sending a beam of the same white light 
through one or more red, yellow, blue, and 
neutral-tinted glasses on to a white screen having 
various depths of colour till the colour of the 
object is matched. The choice of the glasses, 
and the skill with which Mr. Lovibond ground 
them to give the varying depths of colour which 
he required, approaches to the marvellous. His 
method of regaining his standard tints if lost is 
ingenious, so that observations made with the 
same quality of white light will always give the 
same results. The one weak point is the choice 
of the white daylight used, w’^hich is light from a 
north sky, that, of course, can vary in quality 
from day to day. A recognised standard of 
artificial light would be bettor. 

Mr. Lovibond rather fights shy of the spectrum, 
and has given no results of matches to the band 
of spectrum colours by the absorption method. 
The spectrum throughout its length is unmatch- 
able by this method. 

When he makes statements regarding the 
spectrum analysis he sometimes gets out of his 
depth. He tells us that there is one red ray in 
the spectrum between A and B which cannot 
be absorbed, and that this (red) energy has never 
been investigated “ as a separate form of spectrum 
red.” Mr. Lovibond should look to the absorp- 
tion by his glasses. 

The book has its value when the theory part 
js left out, and may serve as a practical guide to 
‘ tintometry ” through the useful examples w’hich 
are shown in its later chapters. 
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OUR BOOKSHELF. 

Field Analysis of Minerals for the Prospector 
Mining Engineer, Traveller, and Student. B 
G. D. McGrigor. Pp, 86. (London : Th 
Mining Magazine, 1915.) Price 35. 6 d. nit. 
The methods of mineral determinatibn her 
advocated by the author have been fouhd 
by him as a prospector beyond the reach c 
laboratories. He has no doubt observed that i 
student who has passed through an' oi;d|nar 
course of chemistry is still poorly equipp^ fo 
dealing w'ith natural chemical compounds as the^ 
are presented to him in the field. In some col 
leges, however, the chemical curriculum include: 
a course in practical mineralogy, in which fielc 
conditions are, so far as possible, reproduced. 
Even Mr. McGrigor 's book will not do away wit! 
the desirability of a sound course of inorganic 
chemistry as a prelude to such work as he marki 
out, and few will agree that this foundation shoulc 
involve only “a very short pericxl of instruction.’ 
The student of chemistry, for instance, will know 
that when Mr. McGrigor speaks of substances con- 
taining sulphur on p. 13, he means sulphides, 
and that there are also such things as sulphates; 
he will note the slip on p. 12, where the weight 
in air divided by the weight in water is said tc 
give the specific gravity of a substance; anci^’hc 
will know (p. 19) that the oxidising flame does 
not “impart” oxygen to the material under ex2 
amination. Possibly he will never have used 
microcosmic salt, and this is just where the author 
might have helped him (p. 22), by pointing out 
cases where it provides conclusive tests, instead 
of suggesting that it gives the same results as 
borax. Sir Warington Smyth is cited as the 
authority for some of these statements; but the 
author’s practice must have led him somewhat 
farther. 

The reactions described in the systematic 
portion usefully include those of tellurium, van- 
adium, osmium, and tantalum, w^hich arc omitted 
in many treatises. A ju.st balance of simple w^ct 
tests and ordinary blow^pipe-tests is indioMted. 
The use of some good text-book on mineralogy 
is very properly recommended, especially Brush 
and Penfield’s “Manual of Determinative 
Mineralogy,” to w’hich Mr. McGrigor ’s book 
may well serve as a pocket introduction. 

G. A. J. C. 

Egypt of the Egyptians, Bv W. Lawrence Balls, 
■pp. xvi -f 266. (London ; Sir Isaac Pitman and 
Sons, Ltd., 1915.) Price 6s. net. 

Mr. Lawrence Balls not only knows Egypt of 
the modern Egyptians, hut during his yeafk of 
residence there he bore his part in adding to her 
material prosperity. Indeed, he w’rites with au- 
thority on the problems of cotton cultivation, and 
while applying himself to their solution he formed 
opinions upon many other subjects connected 
I with the country. This book is the result of such 
1 study and observation on the spot, and it is well 
worthy of study in its turn. 

The chapters on the Nile, on irrigaltion, 
the crops arc perhaps its most valuable scctim 
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but the author is evidently a keen and thoughtful 
observer, and he has much to tell us on the recon- 
struction of the country. We fully agree with 
him that the real Egyptian of Egypt is not to be 
found in the towns but in the country villages, 
and we have been particularly interested in^ read- 
ing how he succeeded in training fellahin, or 
members of the peasant class, to undertake the 
skilled work of observation required in an experi- 
ment!), garden, including the use of a chemical 
baladt^e and other laboratory appliances. These 
later parts pf the book are preceded by three 
chapters on the ancient history of the country. 
Here the author has no special knowledge, but he 
has in the main followed sound authorities, and 
the outline he gives serves as an effective foil to 
the account of modern developments. 

Among the numerous half-tone plates, repro- 
duced from photographs, several make effective 
illustrations and others are of technical interest. 
But a few are not of a distinctive character, 
either in subject or treatment, and, like the not 
very artistic representation of the Egyptian flag 
on the cover, scarcely do the author justice. 
Perhaps we are hypercritical. But first-hand in- 
formation and experience of Egypt or the East 
are so rarely coupled in their record with a real 
sense of style; when we do meet them \vc are, 
perhaps, inclined to be ungratefully impatient of 
accessories which tend to disguise the com- 
bination. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

An Application of the Rules of Zoological Nomenclature. 

Mr. Dekrit S. Miller, Jun., has published (Smith- 
sonian Misc. Coll., vol. Ixv., No. 12, November 24, 
1915) the results of his investigation of a set of casts 
of the famous Piltdown fossils as compared with a 
large of actual anthropoid and human skulls. 

Modern casts are made with great accuracy, and Mr. 
Miller is a competent and experienced authority on the 
skulls and teeth of mammals. He confirms the doubt 
already stated* by many investigators as to whether 
or no the Piltdown lower jaw belongs to the same 
individual as the Piltdown skull, and goes further in 
the discrimination of the anthropoid character which 
has been obvious to all the investigators. He admits 
that the skull is human, but decides that the lower jaw 
is that of an extinct chimpanzee. 

Mr. Miller's arguments are impressive, and may 
turn out to be convincing when they have been 
examined by persons who have seen the actual speci- 
mens. But Mr. Miller, who is also experienced in the 
application of the rules of nomenclature, has thought 
it necessary to name and describe a new .species of 
chimpanzee, founding it on a jaw that ho has never 
seen. Thus, if his opinion be sustained, the very 
famous Piltdown jaw, discovered by Mr. Dawson, 
made known to science by Mr. Dawson and Dr. A. 
Smith Woodward, and locfged in the British Museum, 
Nvill have tg be cited fcs the type of Pan vetus, Gerrit 
S. Miller. P, Chalmers Mitchell. 
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THE SCIENTIFIC ORGANISATION OF 
INDUSTRIES. 

A n article by M. Jules Gar9on on the scientific 
organisation of industries appears in the 
Bulletin d* Encouragement pour V Industrie 

nationale for September-October, p. 383. After 
describing the proceedings of the deputations to 
Messrs. Pease and Runciman on behalf of the 
Royal and Chemical Societies, with representa- 
tives from the Society of Chemical Industry, the 
Society of Public Analysts, and the Institute of 
Chemistry, as the sequel to memorials presented 
to the Prime Minister on March i, which have 
already been treated of in Nature (May 13, 
p. 295), and giving a useful analysis of the various 
points raised, the sympathetic replies of the 
I Ministers are alluded to. An account follows of 
I the proceedings at the annual meeting of the 
I Society of Chemical Industry at Manchester in 
July of this year, with reports of the addresses 
given by the president, Dr. M. O. Forster, Mr. 
Charles Carpenter, Prof. H. E. Armstrong, and 
Dr. Beilby. Next follows a summary of the 
address delivered by Sir W. Ramsay to the 
I British Science Guild at its annual meeting on 
I July I, and, lastly, the details of the Committee 
1 and Advisory Council on Scientific and Industrial 
Research, appointed under the Board of Edu- 
cation. 

M. Garmon sums up these various opinions and 
resolutions in several pages of “conclusions,” 
] which it may be useful here to indicate. The 
English men of science are unanimous in their 
view that the technical and scientific knowledge 
of the nation should be utilised to the greatest 
possible extent during the war, as well as to 
guarantee future progress. They demand the 
formation of a permanent central committee ; that 
scientific investigation shall be encouraged; that 
the teaching of science in the universities shall 
be reformed ; and that the scientific societies lend 
their aid to effect these changes. They demand 
prompt and decided action. The committee in 
connection with the Board of Education has 
now Ixicn appointed ; it consists of men of 
acknowledged ability in science and industry, and 
is now bu.sying itself with various items on the 
programme drawn up in accordance with the 
demands of the scientific societies. It .has, 
besides, a very considerable annual grant to dis- 
pose of. It is the closer association of .sciepci‘ 
and industry which is most to be desired, and an 
effort must be made to arrange university courses 
so that they will furnish young technologists able 
to experiment and to assist manufacturers. 
Centralisation is also imperative, for much has 
been lost in England for lack of concentrated 
effort. 

M. .Garfon notes that while the. Soci^t6 
d Encouragement, under the chairmanship of M. 
Leon Lrndet, has done excellent work in succeed- 
ing in its attempt to induce chemical manufac- 
turers in France to collaborate, and while in 
been formed a “Union des 
bocietes industrielles de France, “ also while in 
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the United States various engineering societies 
have collaborated as the United Engineering 
Society,” little is being done in this direction in 
Great Britain. The Society of Chemical Indus- 
try is attempting to collect a register of manu- 
facturing chemists, but it is an expensive under- 
taking. It is, however, hoped that something 
tangible may be published in 1916. 

There are obviously two questions, which, how- 
ever, are closely related. First, how can the 
scientific and technical ability of the entente be 
utilised to the best effect in prosecuting the war? 
and, secondly, how can the efforts which Germany 
will undoubtedly make after the war to secure 
complete industrial ascendancy best be defeated? 
M. Painlev^, the French Minister for Education, 
points out the necessity for the best brains and 
the best plant in France being utilised to assist 
the Army and Navy. This war is more and more 
becoming dependent on engineers and chemists, 
and to conquer, all talent must be mobilised on 
a national footing. The excellence of the idea is 
obvious ; the difficulties arise in arranging details. 
In England, too, it may be said that every man 
connected with science and industry is eager to 
do his utmost to help his country, but it is by no 
means easy to assign to each his task. Progress 
is, however, being made, although perhaps not 
so fast as might he desired. 

The production of munitions of war goes on 
apace. Not merely are old and long-established 
works being driven to their utmost capacity, but 
large new works are being erected for the manu- 
facture of chemicals required for war purposes. 
These arc being well equipped with modern plant, 
and will turn out enormous quantities of such 
materials. But it is to be noted that the appar- 
atus with which they are furnished differs but 
little from that required in many chemical works ; 
tanks, steam coils, towers, stills, filter-presses, 
and the like are necessary, and arc being pro- 
vided. Now this raises a serious question. The 
w’ar will not last for ever, and it would appear 
to be necessary to make arrangements for the 
utilisation of such plant and equipment, of labour 
and superintendence, when there is no longer a 
demand for thousands of tons of high explosives. 
The problem is a pressing one, and must not be 
long, postponed. We cannot afford to ” wait and 
see.” It would be disastrous if, after the war, 
all staffs were dismissed, all plant scrapped and 
sold, and the whole organisation broken up. 

The Committee under the Board of Education is 
a body charged with the furtherance 6f ” indus- 
trial research.” The object is admirable; but it 
appears to the writer that it is much more press- 
ing to consider how to utilise these new and ex- 
tended works in the future than to attempt to 
develop new and untried industrial processes, 
unless, indeed, these can be carried on in the 
munition works after the end of the war. The 
task is one of great magnitude. First and fore- 
most, it involves coming into touch with every 
chemical manufacturer in the country and appeal- 
ing to his patriotism td do his best, in conjunc- 
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tion with his fellows, to co-operate for the benefit 
of all. Is this possible? For there exists a feel- 
ing of mutual distrust, difficult, if not impossible, 
to eradicate; and this feeling is not unnatural. 
Even in 'well-known processes, improvements are 
constantly being made which may have the effdtt 
of rendering remunerative what would otherwise 
not pay. Often the “ tips ” are not patentable ; 
often to patent them would be to give them away 
to competitors. Little wonder that the sucdlssful 
manufacturer has resolved on a policy of rigor- 
ously excluding the public from his works and 
patenting as few processes as possible. ^.Qur 
patent laws lend themselves to litigation, ’and 
litigation means loss of time and annoyance, if 
not loss of money. For this reason, too, the 
chemical manufacturer is not willing to co-operate 
with his fellows. He will tell what he sells ; he will 
not tell what he makes. Yet it might perhaps be 
possible to induce at least a certain number of manu- 
faclurers to draw together for patriotic reasons. 

In the uncertainty whether Protection will be- 
come the policy of this country, or whether the 
stocks accumulating in Germany will not be 
” dumped ” in Great Britain at the close of the 
war, no one feels inclined to risk capital. Pro- 
positions for a customs union among the Allies 
have been hinted at, but are not as yet seriously 
discussed. Yet without such safeguards, or per- 
haps an even more drastic policy, German com- 
mercial aggression cannot be withstood. It will 
again be national organisation against lack of 
organisation. And even though the Hohenzolierns 
and the Habsburgs may be dethroned, it is too 
much to expect that the German nation will lose 
her power of acting as a w'hole, and bringing all 
her commercial and manufacturing combinations 
to bear on the commerce and manufacture of the 
Allies, with the view of annihilating them. For 
a time, patriotic societies may refuse to buy 
German goods ; but such goods will be insidiously 
introduced through neutral countries undel* faked 
names, and before long the commercial war will 
be actively prosecuted. That is what we must 
look forward to, and it surely demands the most 
careful planning if w’e and our friends the Allies 
are successfully to combat such industrial war- 
fare. The , prospect is not pleasing ; it is very 
difficult to face; and if we are to place our- 
selves in a position to do so, serious political 
changes are imperative in this country. The prac- 
tical men must obtain control; they must be 
assisted by the highest scientific advice procur- 
able. Moreover, all must co-operate for their 
country’s good and for their own salvation. 

It would appear to be the legitimate task of the 
Committee on Industrial Research to endtteiVjpur 
to make a beginning. If their powers are in- 
sufficient, let them be increased. They might add 
to their number men of affairs and industrial ex- 
perience likely to be helpful. The most useful 
form which ” research ” can take at the present 
moment is the inquiry how our industries are to 
meet German attiick after the war is over. 

Wiluam Ramsay. 
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MOTHERCRAFT AND INFANT IVELFARE. 

N ational existence is to a large extent 
dependent upon the quantitative value of 
the population, and diminution of population is 
the downward path which, if continued, must 
eventually lead to national extinction. The popu- 
lation of any country is the resultant of the 
balance between births and deaths and between 
emigration and immigration. In the British Isles, 
while' emigration is a material factor in reducing 
population, the principal influence securing its 
continuous increase is the excess of births over 
deaths. 

Unfortunately for the nation, a persistent and 
serious fall in the birth-rate in the United 
Kingdom has been in progress for many years, 
from 307 per looo of population in 1887 to 24 0 
in 1913, and to 23*3 in the June quarter of this 
year. What this means is better seen from the 
actual number of births; in England and Wales 
alone for the last September quarter the births 
were 28,000 fewer than in the corresponding 
quarter of 1913 ! Fortunatel}', the natural increase 
of population during the same period has almost 
been maintained by a striking diminution in the 
death-rate. It is of interest that decline in the 
birth-rate is by no means confined to the United 
Kingdom, but has occurred in many countries on 
the Continent, the principal factor causing it here 
and elsewhere being a diminution in the size of 
the family, chiefly, apparently, in consequence of 
intentional restriction of child-bearing. ^ 

We cannot anticipate any increase in the birth- 
rate at present, but rather a further decrease, for 
the toll exacted by the present war on the flower 
of the nation’s manhood, the fathers and prospec- 
tive fathers of her children, is sadly heavy. 

It is of the utmost importance, therefore, that 
every means should be employed which may tend 
to maintain the effective fertility of the nation to 
the utmost practicable extent. If it be impractic- 
able to increase the number of births, it is prac- 
ticable to reduce still further the number of deaths 
of infants and children. As a matter of fact, 
infant mortality 2 has undergone a striking decline 
since the l>eginning of the century — from about 
158 in 1900 to 105 in 1914. But, even so, the 
possibilities of saving child-life are by no means 
exhausted. If the chief causes of mortality during 
infancy and the first five years of life be ex- 
amined, it will be found that one-fifth of the deaths 
in infancy and nearly one-third of the deaths in 
childhood are due to measles, diarrhoea and 
ente^-itis, whooping-cough, and tuberculosis. 
Bronchitis and pneumonia account for about one- 
fifth of the remaining deaths, and conditions 
operating at and before birth (premature birth, 
injury at birth, etc.) for another fifth. Measles 
and whooping-cough in themselves are not mortal 
diseases, the deaths arising mainly from exposure, 
inefficient nursing, and unhygienic conditions, and 


Maternal Mnrtaliiy in connection with Child-bearii 
nnd it« Relation to Infant Mortality a of the Med. Officer oft! 
o thr.dau fwd details mentioned in this artici 

» Infant .mortamy ' it the i.umber of dcatht of infants durina the fir 
year of life pfg looo Inrthi. 
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much may be done to reduce the mortality from 
these and the other diseases mentioned by im- 
proved care of the sick. It is evil conditions 
of environment, and "^not poverty only, which 
kill children and damage survivors; this is 
well shown by the variation of the death- 
rate among children in different parts of the 
I community. In 1911— 13 the infant mortality in 
} Wigan was 165, in Nelson 8/, and the death- 
rate at ages one to five in the same localities was 
I 119 and 58 respectively. The children of miners, 

I a relatively prosperous portion of the community, 
i die at the rate of 166, of doctors at the rate of 40 ! 

Unfortunately, during the last year the infant 
and child death-rates have shown an alarming 
tendency to rise, and during the first half of the 
present vear the mortality from measles has 
doubled. ' It can hardly be doubted that this is 
largely due to the increased employment of women 
and consequent neglect of the home, and to the 
diversion of the activity of health visitors, district 
nurses, and others, who hitherto have done 
splendid work in helping to look after the children 
of the poor, into other channels rndre closely con- 
nected with the war. 

With the view of reducing the mortality from 
measles, the Local Government Board has just 
issued an order making measles and German 
measles notifiable throughout England and Wales, 
and enabling local authorities to undertake 
measures for the care of patients suffering from 
these diseases. 

A national campaign to promote the welfare of 
I mothers and infants has also been inaugurated, 

I and meetings were held at the Guildhall on 
I October 25 and 26. 

Municipal enterprises in the form of ante-natal 
I clinics and maternity homes, infants* departments 
j and milk depots, feeding of expectant and 
I nursing mothers, prc-.school and post-school 
I clinics, etc., should be encouraged in every way; 

I what may be done in this direction is well shown 
I by the example of Bradford, which has estab- 
lished departments in all these branches.^ 

Another factor which both lowers the birth-rate 
and tends to increase infant mortality is maternal 
mortality in connection with child-bearing, for 
obviously the mothers who thus lose their lives, 
had they lived, would in many instances have 
borne other children, while the infant is more- 
likely to survive when cared for by its 'mother. 
In the four years 1911-14 the nui^^r of deaths 
of mothers assigned to complications of preg- 
nancy and childbirth in England and Wales was 
^ 4 » 045 > corresponding to a rate of 4*0 per loao 
births, llie mortality among mothers due to 
child-bearing varies in different , parts of the 
country. It is highest in Wales and Westmor- 
land,- and may there, perhaps, be ascribable to 
deficiency of skilled assistance in childbirth; it is 
also very high in textile areas, .where female 
labour is largely employed. But the question is 
a complicated one, for we find that the mortality 

mnrfJvTx »«Ki Child Wtlfare." By E. J. Smith. (P. S. Kin* 

MdCo.) Price Si. nat. 
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from child-bearing is practically the same in St. 
Helens and in Croydon — ^two towns which differ 
markedly in general social and sanitary circum- 
stances, and West Ham, a relatively poor and 
squalid neighbourhood,'' h^s a r^te lower than 
that of towns like Brighton, "l^umemouth, and 
Hastings ! When it is reali^ that the mortality 
from child-bcarixfg varies from 8*54 in Dewsbury 
to 2 '20 in West Ham, it follows that by the adop- 
tion of improved measures of care of the prospec- 
tive mothers before and at childbirth, we may 
hope materially to reduce what is one of the most 
pathetic forms of loss of life. The care of pro- 
spective mothers is still more necessary at the 
present time, when there is such a considerable 
increase in female labour, and such care will, in 
addition, diminish the number of still-births and 
of damaged children born. 

Not only the maintenance, but the further in- 
crease, of our present rate of increase of popu- 
lation must be regarded as one of the most serious 
and urgent of national problems and responsi- 
bilities at the present time. The child is now a 
national asset of great price, and for the successful 
rearing of the greatest possible number we must 
look to improved cafe of prospective and actual 
mothers, and improvement of mothercraft and of 
infant and child \Velfare. R. T. Hewlett. 


MEDICAL RESEARCH. 

T he first annual report (1914-1915) of the 
Medical Research Committee has been pub- 
lished. It bears date October 18, which is very 
appropriate, because that is St. Luke’s day, the 
day of the beloved physician. St. Luke’s medical 
knowledge, doubtless, was that which Browning 
ascribes to Karshish : wc have improved on St. 
Luke, so far as medicine is concerned. This re- 
port is a notable bit of work. The Medical Re- 
search Committee, as we all know, was born of 
the Insurance Act, and was endowed, at birth, 
with a penny in the pound. It was intended to 
study the diseases of civil and industrial life. It 
was born in August, 1913. A tw^elvemonth later 
came the war. Pendent opera inlerrupta — the 
work on the diseases of dangerous trades, the 
work .on the commoner maladies of our big cities, 
was more or less declared off. The nation was 
thrown, all of a sudden, all unprepared, into that 
most dangerous of all dangerous trades, War. 

In this crisis, this day of judgment — for that 
is the meaning, and the only meaning; of the 
G^k word crisis — ^the Medical Research Com- 
mittee to6k a very wise course. It added to its 
first scheme of work a series of proposals for 
special work, to be undertaken by the committee, 
in direct connection with the war and for the 
assistance of the Army Medical Department ; and 
it made up its mind that as the war "goes on 
there will be less and less work to be done for the 
nation apart from the Navy and the Army. 

Not only was> the plan of work upset by the 
war, but the Central Research Institute, the build- 
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ings of the Moiint Vernon H'ospital at Hamp- 
stead, had to be transformed into the Hampstead 
Military Hospital. And, as the proposals for 
amalgamaticm with the Lister Institute, after very 
carefdl cbnsideration, have been suspended, we 
might say that the Medical Research Committee is 
still without a proper home of its own. But it has 
found many temporary homes or resting-places for 
its work, and a welcome for it everywhere. 

The researches into subjects connected with the 
war cover a very wide range. Work has been 
done at many of the general hospitals of the 
Territorial Force, and at other military hospitals. 
Valuable help has been given towards the prepara- 
tion of the medical history of the war. Wound 
infections, typhoid and paratyphoid infections, and 
ccrebro-spinal fever have been very carefully 
studied ; so have many problems apart from 
bacteriology. Special interest attaches to Dr. 
Leonard Hill’s study of asphyxiating gases, and 
to Dr. John Freeman’s expedition to Galicia, 
whence he brought back cultures of strains of 
cholera-bacilli, for St. Mary’s Hospital to make 
anti-cholera vaccines for the Serbian Government 
and for our Mediterranean forces; and to Dr. 
Leiper’s discovery that a fresh-water snail is the 
intermediate host, between man and man, of the 
j Bilharzia parasite. Other important studies in- 
clude the work done on “ neurological ” cases, and 
the testing of British makes of salvarsan. 

In brief, this report is a very fine record of p^ood 
work done under most unexpected conditions. 
The moral is, that he or she who works for the 
forces of the Allies is working also, in the long 
run, for the nation at home. It is not a weak- 
ness, but an added strength, of science, that it 
can adapt itself to circumstances, and venture into 
new fields of research at a moment’s notice. When 
the war is over, there will be time enough for the 
workers under the Medical Research Committee to 
come back to win other laurels for science in the 
ways of peace. 


FOOD ECONOMY. ^ 

A NUMBER of useful |>amphlet^ are being 
issued just now on how to economise in war 
time in the matter of food. One of these, by 
Prof. W. H. Thompson, of Trinity College, 
Dublin, we noticed a short time ago. The latest 
that has come into our hands, entitled **Food 
Economy in War Time ” (Cambridge : At the 
University Press, price 6d.), should be widely read 
and acted upon. It is written by Profs. T. B. 
Wood and F. G. Hopkins, both of whom can 
speak with authority, one from the agricultural, 
the other from the physiological, point of view. 
It is written in a clear style, such as the man in 
the street, or, what is more important, the woman 
in the kitchen, can understand. 

There are many in this country who cannot 
economise; they already exist on the minimum. 
Saving must therefore be accomplished by the 
comparatively well-to-do, and that this can be 
done without detriment to health is dearly shown. 
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It may mean some self-sacriBcc, but self-sacrifice 
just now is the duty of all. There must not be 
recourse to expensive foods, the quantity of 
animal food must be reduced and replaced by 
vegetables, especially those rich in nutriment 
Above all, there must be no waste, no throwing 
away, for example, of bones and dripping. 

The little pamphlet is full of useful hints, based 
on accurate scientific knowledge and trust- 
worthy statistics. The nation roughly spends 

600.000. 000f. per annum on its food. The authors 
estimate that it is not possible to save more than 
a tenth of this if due regard is to be paid to 
health and to the necessity of feeding children 
well at any cost. Sixty million pounds saved a 
year looks a large sum, but in these days, when 
millions are treated almost like sovereigns used 
to be, it will not be a very large fraction of the 
total necessary saving if the war is to be carried 
out to a successful end. Statisticians tell us 
that the ordinary savings of the nation in peace 
time amount to 400,000,000/. This will have to 
be increased to 1,600,000,000/. ; and sixty mil- 
lions is only one-twentieth of the additional 

1.200.000. 000/. which must go in the shape of 
taxes and loans to war purposes. The other 
nineteen-twentieths of this colossal sum must 
come from savings in other dircx'lions, or else 
the .saving in food must be greater ; we can only 
hope that Profs. Wood and Hopkins have placed I 
their estimate too low. 


SIR JOHX RHYS. 


ating interpretation of •an ancient folk-lore. The 
fairies, being an older race, living in caves and 
clinging to the hills, would still be called on by 
their conquerors, to assist, for example, in repell- 
ing some new Jhvader. Such were the delightful 
subjects of which he talked with scientific friends, 
and those whg would wish to trace, in brief com- 
pass, the working of his master mind, cannot do 
better than read ■ and re-read his presidential 
address to Section H of the British Association 
at Bradford (1900), in which he “endeavoured to 
substitute for the rabble of divinities and demons, 
of fairies and phantoms that disport themselves 
at large in Celtic legend, a possible succession of 
peoples, to each of which should be ascribed its 
own proper attributes.** 

With regard to his methods, one little incident 
may be recorded. About five years ago Lady 
Rhys told the present writer of a recent journey 
in Spain, and how the Principal, although with 
no conversational experience of the language, 

I went up to a man, and, w'ithout any hesitation, 

I began to ply him with questions^ reading them 
j out of a Spanish conversation book. In this way, 

I taking opportunities as they occurred, he made 
remarkably rapid progress. 

As head of a college it was always his anxiety 
to promote friendliness and sympathy, and he 
[ must, I think, have been satisfied that his efforts 
were attended with success. The kindness of his 
heart was well known to those of his many friends 
who were in trouble, and they at least could dimly 
imagine the blank left by the death, in 1911, of 
the comrade who had trodden with him the noble 


T he wonderful romance of the life of Sir John 
Rhys and the great work which he did for 
Celtic learning have formed the theme of manv 
a writer during the past week. In the pages of 
Nature it is appropriate to speak of the man as 
he appeared to his scientific friends. The 
dominant qualities of his mind, as they were 
again and again revealed in intimate personal 
contact, were a never-failing freshness and elas- 
ticity togiether with the keen insight which seized 
at once upon the larger problems. “ Well, what 
has ^en g«ing on in science lately?’* was his 
invariable question when we met after an interval ; 
and his deep interest was always there, whether 
the subject was radio-activity, or some new light 
upon heredity and evolution, or Arrhenius’s liypo- 
thesis of life-bearing germs, persisting from the 
eternal past, permeating all space, and driven by 
the pressure of light to all the worlds. And it 
was just the same in the province where he was 
master. John Rhys was always looking for the 
big, far-reaching conclusions. Place-names in the 
Iberian peninsula were the data for inferring a 
former southward extension of the Basques ; while 
their northern migration was tentatively sug- 
gested by the names of chiefs among the Piets 
that mysterious people of which scarcely any- 
thing is qprtainly known. The present writer has 
heard him tell of the Irish chieftain of whom it 
is recorded in time worn stone that he was “the 
summoner of the fairies “—evidence for a fascin- 
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journey of his life. 

It is hoped that these few sentences will enable 
the reader to realise in part the important place 
held by this great man in the brotherhood of 
learning, and will reveal something of the affec- 
tion and admiration felt for him by his friends, 
j and especially by the society to which he brought 
I such high distinction. R. B. P. 


NOTES. 

liiE action of the Government in assigning a sum 
of about 30,000/. for the development of scientific and 
industrial research seems likely to have an impprtaiit 
influence in British possessions overseas. The Com- 
monwealth of Australia is apparently prepared to 
expend whatever sum is necessary .to establish and 
administer an institution for such research, even if the 
cost amounts to half a million. The Morning Post 
of December 24 makes this announcement, but no 
details are given; and it is not clear whether the 
Premier of the Commonwealth expressed the intention 
of his Government. to put aside the amount named foi' 
an institution of scientific research In relation to in- 
dustry, or only gave a general assurance that such an 
outlay would be forthcoming* when believed to be 
necessary. We shall look with dose attention for the 
announcement that the substantial sum mentioned in 
the report has actually been granted for the establish- 
ment of a national laboratory in Australia. 
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The funeral of Sir John Rhys, principal of Jesus 
College and professor of Celtic in the University of 
Oxford, was attended by a large and representative 
gathering of Welshmen, members of the University, 
and others. We learn from the Times that among 
the representatives of learned institutions and other 
public bodies present were Dr. Bradley (the British 
Academy), Principal Griffiths (the University of Wales 
and University College, Cardiff), Mr. D. Lleufer 
Thomas (Junior Deputy Chancellor, University of 
Wales), Sir Vincent Evans, chairman, and Mr. Ed- 
ward Owen, secretary (Royal Commission on Ancient 
Welsh Monuments), Mr. W. Edwards and Mr. J. M. 
Edwards (Central Welsh Educational Board), Prin- 
cipal Roberts (University College, Aberj'stwyth), Prof. 
Morris Jones (University College, Bangor), and Prof. 
E. Tyrrel Green (St. David’s College, Lampeter). The 
University of Oxford was represented by the Vice- 
Chancellor (the Dean of Christ Church), Sir Herbert 
Warren, many heads of houses, professors, and other 
members. 

A MEMORIAL service for the late Sir Henry Roscoe 
was held on December 22 at the Rosslyn Hill Unitarian 
Chapel, at which the Royal Society was represented 
by the president — Sir J. J. Thomson — Prof. Arthur 
Schuster, Sir Edward Thorpe, and Prof. Smithells; 
University College (University of London) by the 
Vice-Chancellor, Sir Alfred P. Gould, Sir Thomas 
Barlow, Prof. M. J. M. Hill (chairman of the Academic 
Council), and Dr. Gregory Foster (the Provost); the 
Victoria University of Manchester by the Vice-Chan- 
cellor, Sir Henry Miers, and Prof. H. B. Dixon; the 
Chemical Society by Dr, Smiles and Prof. J. C. 
Philip (secretaries), and Lieut.-Col. A. W. Crossley 
(foreign secretary); the Society of Chemical Industry 
by Sir Boverton Redwood and ^r. Watson Smith, a 
former demonstrator in the Owens College, and late 
editor of the Journal of the Society of Chemical In- 
dustry ; the National Physical Laboratory by Dr. Glaze- 
brook and Dr. Harker; the Lifter Institute by Dr. 
Harden; the Royal Commissioners for the Exhibition 
of 1851, Mr. Evelyn Shaw. Among others present 
were Lord and Lady Courtney, I^rd Ashton of 
Hyde, Viscount Iveagh, the Master of Peterhouse, 
Sir A. W. Ward and Miss W'ard, Sir Joseph Larmor, 
Dr. Emerson Reynolds, Sir William Tilden, Prof. 
Millar Thomson, Mr. Frank Scudder (late scientific 
assistant to Sir Henry Roscoe), Dr. Horace T. Brown and 
Miss Brotvn, Dr, Beilby, Dr. C. A. Keane, Dr. H. G. 
Colman, Dr. F. G. Ogllvie (director of the Science 
Museum, South Kensington), Mr. Gilbert .Redgrave 
(secretary, Royal Commission on Technical Instruc- 
tion), Dr, Aubrey Strahan (director of the Geological 
Survey of Great Britain), and Mr. J. S. Parkin, of the 
Cnstner-Kellner Alkali Co, The interment took place 
on December 23 at the Brookwoo^. Cemetery, in pre- 
^nce of the immediate relatil^, a few intimate 
friends, and representatives of scientific bodies. Among 
those who attended were Sir Edward Thorpe, Prof. 
Schuster, Prof. Perklii^ Prof. Smithells, Dr. Harden, 
Dr. Keane, Dr. Colman, Mr. Chas. Cresswell, Mr. 
Reid, and Mr. Evelyn Shaw. 
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The Local Government Board has issued m Order 
entitled '' The Public Health (Measles and German 
Measles) Regulations, 1915,** applying throughout 
England ^nd Wales a system of notification of these 
two diseases, and enabling local authorities to under- 
take measures for the care of patients suffering from 
them. The Order, which comes into force on 
January i, 1916, provides for notification of cases of 
measles and German measles to the medical officer of 
health of the district by medical practitioners, or by 
parents or guardians, or any other person in charge of 
the patient ; these maladies are thus brought into line 
with several other diseases which have long been 
notifiable. Notification has been introduced mainly 
with a view to the control of the spread of infectious 
diseases, but has hitherto not been generally applied 
to measles, because the disease is infectious at an 
early stage, and before it can be definitely recognised. 
The powers provided by the present Order may tend 
to limit the spread 6f the disease, but they will proH. 
ably be found much more useful in reducing mortality 
from it. On an average about 11,000 deaths from 
measles occur in a year in England and Wales, and 
these are confined chiefly to children under five years 
of age. Measles itself is not a fatal malady, death 
being due to *bomplications — principally bronchitis, 
pneumonia, diarrhoea, and convulsions — which are 
largely brought about by undue exposure and in- 
efficient nursing during the illness. As a result of 
notification the medical officer of health can adopt 
measures to reduce the proportion of fatal cases by 
rendering advice and providing nursing assistance to 
the poorest families. 

We regret to announce the death, in his ninety- 
second year, of Dr, H. Debus, F.R.S., formerly pro- 
fessor of chemistry at the Royal Naval College, Green- 
wich, and lecturer on chemistry at Guy’s Hospital. 

The death is announced of Mr. W. Rupert Jones, 
who was for forty years assistant librarian of the 
Geological Society of London, and for a long period 
prepared the society’s valuable annual record of geo- 
logical literature. He was born in 1855, the eldest son 
of the late Prof. T. Rupert Jones, and retired in 1913. 

Sir H. Evelyn Oakelby, whose death is announced 
at eighty-two years of age, was the author of a treatise 
on algebra an^ geometry, a collection of mathemadcal 
problems, and. many reports on educational subjects. 
At Cambridge he graduated as tenth Wrangler in the 
Mathematical Tripos of 1859, and was elected to a 
fellowship at Jesus College in the Midsummer term, 
i860. From that date he continued in residence as 
fellow and mathematical lecturer until he vacated his 
fellowship by marriage in September, 1862. He was 
appointed H.M. Inspector of Schools in 1864, and 
Chief Inspector of Training Colleges in 1885. 

The Glasgow Herald of December 21 reports that 
a strong earthquake was felt on December 19, at 8.5 
a.m., nt Arrochar and Tarbet, the former being at 
the head of Loch Long and the latter at the head of 
Loch Lomond. The shock, which was of intensity 3 
(Rossi-Forel scale) at Arrochar, is regarded as the 
strongest of those felt during the present century in 
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this district. The first, which occurred on September 
18, 1904, also attained an intensity of degret? 5. The 
disturbed area contained 564 square miles, its centre 
being nine miles west of Dunoon. A slighter shock 
(intensity 4) occurred on July 3, 1908. It was felt 
over an area of about 400 square miles, with its centre 
eleven miles north of Dunoon. The epicentre was 
thus displaced about fourteen miles in a north-easterly 
direction. From the evidence at present available, a 
similar further displacement appears to have occurred 
in the epicentre of the recenlt shock. 

The accounts of the local committee of the Man- 
chester meeting of the British Association, held in 
September, lately issued, show that the resolution to 
observe the strictest economy in view of the excep- 
tional circumstances in which the ineellng was held 
was faithfully kept, and the local officers arc to be 
heartily congratulated on the success of their efforts 
in this as in other directions. The expenditure 
amounted to only 862/. 15s., and 22 per cent, was all 
that it was necessary to ask from the guarantors. 
On the occasion of the previous meeting, in 1887, the 
expenses reached 3652Z., and 35 per cent, of the much 
larger guarantee fund was called up. The meeting 
was in every way a success ; it was attended by many 
eminent scientific men, the papers and discus- 
sions were of high value, and the arrangements 
gave such satisfaction that at the concluding meeting 
of the general committee many influential members 
expressed the hope that future meetings might be 
** run ” on the same lines, excluding much of the lavish 
and costly expenditure on entertainments and excur- 
sions which has often proved a heavy charge on the 
local funds. 

In the House of Commons on December 20, Sir 
Philip Magnus asked the Minister of Munitions 
whether his attention has been directed to a recent 
resolution of the British Science Guild urging upon his 
Majesty’s Government the necessity of immediate 
step.s being taken to establish a national school of 
technical .optics, with a view of affording opportunities 
for the scientific training in this country of artisans 
and other students in the theory and practice of the 
several operations needed for the manufacture of the 
optical instruments and appliances which have hitherto 
been largely imported from Germany, and are now 
being imported into this country from the United 
States of America and elsewhere; and, if so, whether 
he proposes to take any action in the matter. The 
question was answered by Dr. Addison as follows:— 

I understand that the resolution in question was passed 
by the British Science Guild in July, 1914. The object 
in \'iew appears to bo undoubtedly of the greatest 
importance, and my right bon. friend has had before 
him for some months the necessity for increasing the 
number of skilled workmen available for the manufac- 
ture of optical instruments for war purposes. I am 
advised that a oonsiderable number are being trained 
at various works engaged on Government contracts. 
As regards the permanent supply of such workmen, 

I understand that the matter is receiving the careful 
attention of the Board of Education. Sir Philip also 
asked the Minister of Munitions whether he is aware 
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that a small but efficient school of technical optics 
has been for some time in existence in connection with 
the Northampton Polytechnic Institute, Clerkenwell; 
that the governors of that school have purchased at a 
cost of i3,oooZ. a site for its extension, but have no 
funds available from which they can complete the 
necessary extension and equipment, and that unless 
funds are forthcoming they will be compelled to seM 
the site to avoid further payment of interest; and 
whether, in these circumstances, and having regard 
to the need of a well-equipped school, the Minister of 
I Munitions can see his way to make a grant of money 
towards the further extension of the school. The 
I answer given by Dr. Addison was : — I am sorry to 
hear of the difficulties with which the governors of 
the institute are faced, but the matter does not directly 
concern the Ministry of Munitions, and I regret that 
I cannot hold out any prospect of a grant from funds 
at the disposal of the Ministry. 1 understand, how- 
ever, that the matter is under the consideration of the 
Board of Education and the London County Council. 

At the sixth annual general meeting of the Society 
of Engineers (Incorporated), held on December 13, 
the awards of premiums made in respect of papers 
published in the Journal of the society during 1915 
were announced as follows The president’s gold 
medal to Mr. A. II. Barker, for his paper entitled 
“ Some Future Developments in Heating and Ventila- 
tion**; the Bessemer premium, value 5!. 55., to Mr. 
Alphonse Steiger, for his paper on “The Modern 
Development of Water Power**; a society’s premium, 
value 3Z. 34*., to Mr. S. G. Turner, for his paper 
entitled “ Law and Engineering ; Some Points of Con- 
tact**; a society’s premium, value 2Z. 2s., to Mr. F. 
Grove, for his paper on “ Main Roads, Past and Pre- 
sent.** The following were elected as members of the 
council and officers for 1916 P. Griffith; 

Vice-Presidents, H. C. Adams, W. B. Esson, and 
W. Noble Twelvetrees; Members of Council, H. 
Adams, C. T. Walrond, F. L. Ball, B. Geen, the Rt. 
Hon. Lord Headley, F. H. Hummel, T. J. Guerittc, 
B. H. M. Hewett, G. A. Becks, and G. O. Case; 
Associate Member of Council, C. E. May; Hon, Secre- 
tary and Hon. Treasurer, D. B. Butler. 

Students of eugenics will be greatly interested by 
Dr, C. B. Davenport’s recent paper on the inheritance 
of violent temper {Journ. Nervous and Mental Disiease, 
xlii., 1915, pp. 593-628). His results are taken from 
thc^ study of 165 family histories of wayward girls 
in State institutions. From the facts, clearly set forth 
in the text and the pedigrees of eleven families in 
graphic form, the conclusion is drawn that “the 
tendency ^ to outbursts of temper . . , whether asso- 
ciated wTth epilepsy, hysteria, or mania or not, is 
inherited as a dominant trait, typically does not skip 
a generation, an4 tends ordinarily to reappear, on the 
^erage, in half of the children of an affected parent.** 
Hence it follows that ’’unaffected members of a 
fraternity who select an emotionally-controlled consort 
^11 only exceptionally, if ever, have affected offspring." 
Tms is comforting from the eugenic point of view, 
and some measures for isolating the worst of the 
affected** might at least be discussed. 
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The Irish Fisheries Office has lately published two 
interefsting reports (Fisheries, Ireland, Sci, Invest., 
19 14, iii., iv. [1915]). Ttvs first of these, by Miss J. 
Stephens, deals with sponges from various localities 
around the Irish coasts, the Triaxonida (Hexactinellida 
auct.)f the Tetractonellt 4 a» £uid the Astromonaxonellida. 
Forty-four species are Enumerated, of which six are 
new to science, and twenty-six are recorded from the 
Irish marine area for the first time. Of special 
interest are a Biscayan and Azorean species of Hyalo- 
nema, H. infundibulum and Leucopsacus scoliodocus, 
hitherto known only from the Japanese Sea and Cape 
Verde. The other paper describes the results of a 
biological survey of Blacksod Bay, Co. Mayo, as com- 
piled by Lieut. G. P. Farran, from identifications 
furnished by many workers at special groups. There 
are valuable faunistic and ecological observations, 
among which the influence of the neighbouring whal- 
ing station on the littoral fauna and flora is note- 
worthy. The equipment of the Blacksod station is so 
good that the detrimental effect of its refuse is con- 
fined to an area extending for at most 200 yards on 
either side of the quay. 

The Carnegie Institution of Washington has lately 
issued part i. of the third volume of Howard, Dyar, 
and Knab’s great work on the mosquitoes of North 
and Central America and the West Indies. This com- 
prises the first instalment of the systematic descrip- 
tion of genera and species. The illustrative plates 
form vol. ii. of the work, which has presumably not 
yet been published, as we are unable to trace its receipt. 
According to the system adopted by the authors, all 

mosquitoes fall into a single subfamily — the Culi- 
cinae — which, with the Corethrinae and the Dixinse, form 
the famil}^ Xulicidae. The Culicinse are divided into 
two tribes : the Sabethini, comprising eight genera, 
and the Culicini, a very large and comprehensive 
group, subdivided into Deinoceritines, Cultcines, 
Megarhinines, and Anophelines; the two last-named 
are not included in the part now before us. The work 
of Dyar and Knab on the structure of mosquito larv’se 
and its importance in classification is naturally pro- 
minent in this volume, and British entomologists will 
notice that many of the genera established by Theo- 
bald on characters drawn from the scaling are set 
aside. The systematic student will be greatly helped 
by the diagnostic tables provided, and he w'ill find in 
all cases a very full synonymy. The introductory his- 
torical sketch of the classification of mosquitoes and 
the frequent accounts of the habits of the insects and 
their larvae will ensure a welcome to the book from 
naturalists who are not specialists among these in- 
sects, especially in view of their great importance 
with regard to tropical .diseases. 

• ** Variability and Amphimixts '* is the title of a 
recent paper by Prof. L. R Walton (Amer. Nat., xlix., 
^9159 PP- 649-87), in whkh^j^ describes the result of 
observations on the varyi^ $||es of zygospores In 
Spirogyra formed frqpi ‘M^terel’^ conjugation (fusion 
of two adjacent cei|l’'bt the^same 4lRnlent), as .com- 
pared with those foniiM troth ;\scalariform ” conjuga- 
tion (fusion of two cidls^' In distinct filaments). The 
zygrospores resulting from tlse foriher process are rela- 
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tively 26 per cent, more variable in length, and 31 per 
cent, more variable in diameter, than those resulting 
from the latter. Prof. Walton regards the scalarilorm 
conjugation as an example of sexual reproduction, 
and the lateral as a ** quasi-parthenogenesis ** ; hence 
he argues, in opposition to Weismann, Jennings, and 
others, that ''amphimixis . . . decreases and does not 
augment variability (cumulability), although amphi- 
mutability may temporarily be increased." The un- 
familiar terms in this quotation are from the author’s 
classification of variations, in which " amphimutatiOns " 
are defined as "arising through the transference of 
factors by the combination of two ancestral lines in 
accordance with Mendelian principles, but exhibiting 
per se no definite progress " ; while " cumulations ” 
arise " through causes at present unknown, but which, 
from the progressive results obtained, may be assumed 
to originate in accordance with definite laws." On 
the other hand. Prof. Walton names four subdivisions 
of “ abnormations " “apparently not originating in 
accordance with definite laws." The classification 
might be more valuable if the author would tell us 
exactly what he means by the phrase, “ in accordance 
with definite laws." 

The value of the ivood of Cotoneaster frigida for 
making the heads of golf clubs forms the subject of 
a letter from Sir Herbert Maxwell printed in Kew 
Bulletin, No. 9, p. 414. The wood has been tested 
for the purpose and found suitable, and may in time 
replace persimmon, which has succeeded crab and 
beech, Cotoneaster frigida grows easily in this 
country and seeds freely, but it takes some forty years 
to produce timber of suitable size. It is also probable 
that the wood of Cotoneaster bacillaris may be found 
suitable for making club heads; it also grows freely 
in this country. 

In Kew Bulletin, No. 9, Mr. J. H. Lace describes 
a number of new species from Burma, chiefly from the 
neighbourhood of Maymyo, and mostly of his own 
collecting. A large number of new species, including 
several new trees, have been discovered in this region 
in recent years owing to the activity of forest officers, 
and our knowledge of the flora of this region isxfar 
from complete. A new tree, Allospondias laxifiora 
(Anacardiaceae), is among thetmore interesting of the 
plants described, as this tree, which is h conspicuous 
one on the dry, limestone hills which rise suddenly out 
of the plains on both banks of the lower Salween, 
has been imperfectly known since 1862, when it was 
described by Kurz as a Buchanapia. The original 
spocinien was collected by Brandis, and apparently 
consisted of flowers only, and it is not known to what 
plant the leaves described by Kurz may have belonged. 

Cottonseed meal, the ground cake left after the 
oil is pressed from the seed of cotton, is now used 
extensively as a cattle food; hut whilst it may be fed 
profitably to horses, cattle, and sheep in moderate 
amounts, poisoning, and often death, may occur as a 
result, especially if the animal has not been gradually 
accustomed to it. It is generally avoided in the case 
of pigs on account of the numerous deaths associated 
with its use. The toxic properties of the meal are 
attributed by Messrs. W. A. Withers and P. E. 
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Carruth {Jvurn. Agric, Research, vol. v., p. 261) to the 
substance gossypol, which was first isolated by March- 
lewski in 1899, cottonseed, and patented as 

a prospective dyestuff. This substance is now shown 
to have a strong toxic effect upon all the animals 
experimented with. It occurs in the so-called “ gland- 
dots,” or “resin-glands,” of the seed, and also in the 
cambium layer of the bark of the root. The problem 
that now awaits solution is to devise a means of 
rendering this substance non-toxic. • Whilst gossypol 
can be readily oxidised to a non-toxic form, and can 
also be rendered harmless by iron salts, the seed tissue 
surrounding the cells prevents the free action of re- 
agents, so that difficulty is presented in practice in 
rendering the cake innocuous by a simple treatment. 
This, no doubt, will be devised before long. 

Last April the American Philosophical Society held 
an interesting ” symposium,” resembling the joint dis- 
cussions of the British Association, on the condition of 
the earth’s interior. The three addresses given are 
now published in the recently issued bulletin of the 
society (vol. liv., 1915, pp. 279-308). Prof. T. C. 
Chamberlin studies the subject from a geological point 
of view. Prof. H. Fielding Reid describes the results 
and bearing of seismological investigations, and Dr. 
J. F. Hayford considers the earth from the geophysical 
point of view. The writers agree that the conclusions 
towards which we are tending arc not yet firmly estab- 
lished. The methods of research were devised too 
recently to admit of dogmatism. But it is contended 
that the varied evidence afforded by geological, seis- 
mic, and tidal studies converges in favour, not only 
of a solid, but of an elastico'rigid, earth, in which 
liquid and viscous lacunae, if any such really exist, 
must be confined to very moderate dimensions. Dr. 
Hayford’s address is specially valuable owing to the 
many suggestions which he offers for further investi- 
gation. 

An important series of earthquakes began on June 22 
in the Imperial Valley in the extreme south-east 
corner of California. They are described by Mr. Carl 
H. Beal in a valuable paper in the Bulletin of the 
Seismological Society of America (vol v., 1915, pp. 
X30-149). A slight fore-shock at about 7.40 p.m. on 
the day mentioned was followed by two severe earth- 
quakes of intensity 9 (Rossi-Forel scale) at about 
8 and 9 p.m. These earthquakes originated in nearly 
the same region, the buildings damaged by the first 
shock being completely destroyed by the second. Six 
persons were killed by falling walls, and the relatively 
small loss of life is attributed to the brief duration of 
the shocks and the warning given by the earlier of 
the .strong shocks. Mr. Beal, who traversed the dis- 
trict by motbr-car and collected information by means 
of the telephone, has drawn approximately a series of 
seven isoseismal lines 6 ( intensities 9 to 3. The first 
is an elongated ellipse about 10 miles in length; the 
last is circular in fonn, and includes about 50,000 
square miles. '!fhe district is traversed by at least 
three major faults, trending in a south-easterly direc- 
tion. The fault with which the earthquakes were, 
connected is the San Jacinto fault. This is apparently 
a branch of the San Andreas rift, the great movement 
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along which gave rise to the Californian earthquake 
of 1906. In the Imperial Valley, the course of the 
fault is hidden by recent deposits, which also obscure 
any permanent deformation that may have taken place 
at the surface. There is, however, some evidence for 
thinking that the San Jacinto fault traverses the epi- 
central district along the axes of the isoseismal lines. ^ 

The Royal Geographical Society in its lectures aiy^ 
its journal keeps abreast of the times. From time//) 
time instructive articles dealing with the areas ^f/>he 
war appear in the Geographical Journal. An exl^us- 
tive paper by Mr. Douglas Freshileld, on the soy^hern 
frontier of Austria, appears in the December |f'^(!imbcr 
(vol. xlvii., part 6). Mr. Freshheld discusses /A detail 
the fighting which has taken place, and concl^iildes that 
the Italian operations have intentionally b^h limited 
to defence in order to secure positions e'/s^ntial for 
repelling possible attacks on Lombardy" or Venetia 
I from the Trentine highlands. A number of maps 
I show the present and proposed frontiers in relation to 
relief and nationality, and show clearly the justification 
of the Italian claims in the southern half of the Trcn- 
tino and north of Trieste. The paper concludes with 
some account of the little-known frontier lands of 
Herzegovina and Montenegro. 

In hi.«5 "Social Anatomy of an Agricultural Com- 
munity” Mr. C. I. Galpin (Agricultural Experiment 
Station of the University of Wisconsin Research Bulle- 
tin 34, May, 1915) has made attempts in a new and 
important line of research in social geography. It is 
a study of the relation of farmer and townsman in the 
Walworth County of Wi.sconsin. This survey results 
I in the delimitation of a number of agricultiml com- 
j munities, each with its village or cityAltitre. The 
I area of this nature, linked wdth the urban^ntre, may 
I be designated as the country of that town oc by the 
I term greater prefixed to the town name, thus em- 
phasising the close relationships of the two. Local 
government will be last, the author expects, to recog- 
, nise these communities, and administrative areas give 
i false boundaries. The interrelationships between the 
I town and its country area disclose a mesh of correlated 
i social interests uniting the city dweller and the farmer 
The rural problem thus becomes part of what Mr. 
Galpin designates the “rurban” problem. Neither rural 
or urban problem can be adequately discussed apart 
from one another. Various aspects of the problem 
are indicated, and the paper is full of suggestive ideas. 

The Monthly Meteorological Charts of the Indian 
Ocean issued by the Meteorological Office contain in 
each issue an ice-chart of the southern hemisphere for 
the ensuing three months, based on the records of^ the 
last eleven or twelve years. The ice-chart of* the 
January, 1916, issue is fuller .than usual, and gives th^ 
distribution of pack in the Antarctic Ocean in January, 
February, and March, addition to the location of 
recorded bergs in- past years. A long list is also given 
of the icebergs in the Southern Ocean for these three 
months from 1885 to 1915. The innovation on the 
chart is welcome^ but it might be more thorough. 
Neither in the Ross nor Weddell Seas are the data 
complete. Off Wilkes Land there ere no indications 
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of pack, and in the South Atlantic the ice-observations 
by Dr. Bruce in the Scotia, are not incorporated; These 
latter might conceivably be of direct importance to 
merchant vessels; the others could affect only explor- 
ing* ships. It is remarkable that while the extreme 
limits of ice approximate to the parallel of 40^. S. in 
the Atlantic and Indian Oceans, record^ of icebergs 
are very few in the forties and fifties in longitudes 
east of Greenwich. In the Pacific, where the ice 
limits are further south, icebergs are numerous, as 
they also are in the waters immediately to the east of 
Cape Horn. The dimensions of some of the bergs 
recorded by merchant ships suggest probable exaggera- 
tions, but it would be impossible satisfactorily to edit 
these data, and so they must stand as given. 

La Nature for December 4 has an interesting popu- 
lar article on the methods of testing guns and ammuni- 
tion, being the second article of a series on “Les 
Laboratoires de la Guerre,” The first subject dealt 
with is the determination of the muzzle velocity of 
projectiles, measured by the well-known Bouleng6 
chronograph; then follows a description of the crusher 
gauge and its use for measuring pressures in the gun. 
The apparatus in use in France for gauging the bore 
of the guns for possible distortion on firing and measur- 
ing the horizontal and vertical displacement after 
firing are described and illustrated. The stability on 
firing is a most important question, and is registered 
by means of suitable points attached to the gun and 
wheel axles which score directly on plates suitably 
placed in relation to the movement to be traced. With 
the latest Schneider guns it is stated that a glass of 
wine pl^ed on the rim of the wheel is not upset on 
firing the gun. The velocity of recoil and return is 
measured means of the tuning-fork method, the 
vibratioq i i^jpf the fork and travel of the gun being 
recorded^lnt a blackened bar fixed to the top of the 
gun. The temperature attained on firing successive 
rounds is estimated by the use of a series of fusible 
crayons of chosen melting point to form a scale of 
temperatures permitting measurement to 20® C. An 
interesting feature of the article is the description of 
the drastic tests to which field pieces are subjected. 
At ther Creusot factory* four of the carriages are run 
by electric power over a circular track of pavd ; at the 
Schneider works the carriage is drawn by an engine 
running alongside the test track over every conceiv- 
able object likely ^o be met with in the field, various 
road surfaces, ditchefl, railway lines, etc., and they are 
also tested under hprse traction. In dealing with pro- 
jectiles the degree of fragmentation is considered, and 
some illustrations givei> of the effect of shell fire on a 
field battery and on aednerete wall. 

The Research Laboratory of the Eastman Kodak 
Company at Rochester, New York, was organised in 
X912, and in full working, order early in 1913. Since 
then Dr. C. E. K. Mees ’tttid the staff working with 
him have published the resuKs of their work in various 
journals in this country anil in America, and as it is 
likely that many who are interested have ni^t these 
journals available, the has just jMiMd a 

seventy-six page pa^hleti which contains abstracts of 
all the scientific pafa^igubSshed by them during the 
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years 1913 and 1914. This step cannot fail to be appre- 
ciated by those who are privileged to receive a copy. 
There are three chief departments of the laboratory, 
namely, chemistry, physics, and photography. The 
pamphlet contains abstracts of twenty-two papers — 
none chemical. Perhaps the chemical work done is 
too intimately connected with the factory to justify its 
publication. The abstracts give the chief results ob- 
tained, and hence are useful without reference to the 
originals. The greater number of the abstracts are 
intimately connected with photography, and deal with 
such matters as sensitometry, colour processes, bright- 
ness of image, resolving power, etc., and some are 
of more general interest. L. A. Jones has investigated 
the utility of the standard acetylene lamp designed 
by Mees and Sheppard, which consists of an acetylene 
flame from a single jet and a diaphragm in front that 
isolates about 5 mm. of it. It is simple, requires but 
little attention, and is otherwise satisfactory. The 
“Colour of Illuminants,” by L. A. Jones, “The Axial 
Chromatic Aberration of the Human Eye,” by P. G. 
Nutting, “The Visibility of Radiation,” by P. G. 
Nutting, are other papers wdiich wdll appeal to many 
who may care but little about photography. 

The second series of Science Reports of the Tdhoku 
Imperial University, vol. iv., No. 4, contains a fifth 
communication “On the Chief Constituent of Japan 
Lac,” by Rikd Majima. This is a remarkable com- 
pound, of a type that has not hitherto been found in 
nature, namely, an aromatic compound, with a very 
long aliphatic side-chain. The compound itself, which 
is described as urushiol, is unsaturated; but it can be 
reduced to a saturated compound, hydaourushiol, to 
which a deflnite formula can now be assigned, namely, 
1:2: 3-C,H3(OH),(C,8H,i). The aromatic nucleus is 
of the familiar pyrocatechol type; but it contains a 
normal pentadecyl group attached as a long “ straight- 
chain ” to the nucleus in the position immediately 
adjacent to the two hydroxyl groups. The position of 
the doublo>bonds in the side-chain of the unsaturated 
urushiol is still undetermined. 

An account of the construction of some laboratory 
electric furnaces, given in an article in Nature of 
December 16, contained a sectional diagram and a 
description of a single-tube furnace. The purpose of 
the article was mainly to explain the principles fol- 
lowed in the design of such furnaces; and Messrs. 
Gallenkamp and Co., Ltd., wish it to be understood 
that the diagram, which was drawn by the contributor 
of the article, should not be taken as an actual repre- 
sentation of the details of their patented furnaces. 
The specification of their laboratory furnaces of various 
types, with particulars as to performance, advantages, 
and prices, will be found in a special pj^phlet (List 
No. 65) recently issued by Messrs. Gs|khkamp,* who 
will send a copy to science teachers an^other workers 
engaged in instnxetion or reswch /^on application 
being made to them at 19/21 l^ua^Street, Finsbury 
Square, London, E.C. -v 

A CATALOGUE of books on Africa, just issued by Mr. 
Francis Edwards, High Street, Marylebone, deserves 
attention. In its classified lists are many books from 
the library of Mr, Charles Cowen, editor of tike Cape 
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Monitor, and a large number of volumes dealing with 
the South African war of 1899-1902. The catalogue 
also includes more than sixty oil paintings by James 
Baines, who had a wide experience of southern tropical 
Africa, and was with Livingstone on his Zambezi ex- 
pedition. The only other known collections of Baines’s 
pictures are in the possession of the Royal Geograph- 
ical Society and the museum at Kew Gardens. The 
catalogue is exclusive of Mediterranean Africa and the 
Red Sea border. 


OUR ASTRONOMICAL COLUMN. 

Sun-spots and Pressure. — A paper dealing with 
pressure data has been received from Dr. Gilbert S. 
Walker, who is engaged on a comprehensive statistical 
investigation in world meteorology with the object of 
laying the foundation of a secure system of seasonal 
weather forecasting. The data are treated as in the 
case of rainfall and temperature in preceding papers. 
For pressure the Indian area is characterised by nega- 
tive correlation coefficients, whilst in the western hemi- 
sphere and boreal regions the opposite sign prevails. 
A general tendency is observable for the pressure co- 
efficients to be opposite in sign to those for rainfall, 
indicating that their variations are dominated by a 
common cause, and temperature would seem to have 
little influence on either. Humidity, csj>ecially in the 
upper air, appears to control the relationship between 
sun-spots and temperature (Mem. Indian Met. Dept., 
vol. xxi., part xii., No. vi.). 

Harmonic Analysis of the Motions of the Helium 
Stars. — ^The dynamics of our stellar system are engag- 
ing an increasing degree of attention, and although 
Alcyone, and, recently, Canopus have been the sug- 
gested super-6uns, it is still a question of establishing 
the existence of the general orbital movt'ment. 
Prof, von S. Oppenheim adopts the working hypothesis 
that such movement exists, and some results of his 
work in this field were recently noted in this column 
(October 21). In an earlier investigation Prof. Oppen- 
heim employed harmonic analysis to answer cognate 
questions. This is now recalled because these investi- 
gations have lately been carried a stage further (Astro- 
iiomische Nachrichten, 4822). Pursuing the analogy 
drawn from the swarm of minor planets, he observes 
that a precise parallelism probably exists if instead of 
dealing with the totality of the stars the movements of 
the galaxy-grouping helium stars (type B) are alone 
taken into account. Employing the methods of the 
earlier papers* to deal with the Lick results for the 
radial velocities of 233 stars of this type, taking proper 
motions from the Boss Catalogue, and making an 
approximation in regard to parallax, he finally obtains 
as developments of expressions involving respectively 
proper motions and radial velocities two Fourier series 
the terms of which are in good agreement regarding 
an orbital position angle of the sun, a result considered 
to establish the reality of the original hypothesis (i.e, 
that the stars, including the sun, move in circular 
orbits about 'one ideal centre). The numerical results 
which may be^pecially mentioned concern the position 
of this centre^" Taking ^=234® 40' as the ascending 
node of the plane of the sun’s way, with inclination 
*==53*^* the' aun.;;,viewed from the centre of the 
system appears IpjR^A. 203° 55’, declination -34® p'. 
The corresponding apex of the solar motion is R.A. 
266®, and declination +34® 37’. 

The AstroVomical and Astrophysical Society of 
America. — Wc have recciv^xl a copy of the second. 
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volume of the publications of this peripatetic society. 
The meetings reported range from the eleventh, 1910 
—attended % a number of important English astro- 
nomers— to the fifteenth, 1913. Abstracts are given of 
the papers. A most important feature of the volume 
is an appendix devoted to Halley’s comet. The special 
committee of the Astronomical Society made sugges- 
tions that led to Mr. Ferdinand Ellerman taking an 
expedition to Honolulu to secure a record of the 
appearances presented by the comet during the spring 
of 1910. Two cameras were employed, a 6*in. 
Brashcar, f.l. 31 8 in., and a Bausch and Lomb Tessar 
lens of 57 mm. aperture, and 251 m|n. f.l. The 
greatest length of tail photographed with the latter 
was 50® on May 14. The photographs obtained are 
described by Prof. E. E. Barnard, and no fewer than 
forty-seven are reproduced. The dates range from 
April 26-June 6. The Comet Committee also publish a 
very extensive index catalogue of photographs of the 
comet, giving date, time of exposure, optical constants, 
place, and an indication of the technical quality of the 
photograph. 


PROBLEMS OF EFFICIENT MJETHODS OF 
DOMESTIC HEATING. 

'T’HE determination of the efficiencies of different 

^ methods of heating is a problem very difficult 
to solve on a purely scientific basis. It is, indeed, 
difficult to attach a precise meaning to the expression 
“efficiency” in connection with heating apparatus. 
The word as commonly understood in connection with 
devices for the utilisation of energy in any form means 
the ratio of the total amount of energy utilised to that 
consumed. In a heating apparatus it is difficult to say 
what fraction of the energy is to be regarded as 
“utilised.” If we regard that heat only as utilised 
which is delivered into the air of a room, in one sense 
every apparatus which when suitably disposed delivers 
almost the whole of its heat into the air of a may be 
regarded as having nearly the maximufe,. possible 
efficiency — 100 per cent. Such, for example, is the 
electric low-temperature stove (not taking into account 
the generating mechanism or boilers from which the 
heat is ultimately derived), or the oil stove, or the gas 
radiator, which deliver the products of combustion 
into the air of the room. 

But heat is delivered into a room not only by con- 
vection currents of heated air, but also by the con- 
version of radiant energy into heat. The proportion of 
the radiant energy which may be converted into heat 
is essentially uncertain. It depends on the position 
of the radiant body relatively to the windows, walls, 
furniture, etc., and on other circumstances. If there- 
fore the “efficiency*! of the apparatus depends on 
such extraneous considerations, it is evidently out of 
place to use, in connection with this matter, such a 
word as “efficiency,” which has a precisely defined 
significance. Alternatively we are debarred from re- 
garding the air heat as the only “utilised” energy. 

Functionally, a heating apparatus is one by which 
a certain amount of heat energy is passed through a 
room to the outer air. As a consequence of its 
passage, certain thermal and other conditions in the 
room .are maintained. If the resistance interposed 
between the room and the outer air is relatively nigh, 
the same flow of heat will maintain a higher tem- 
perature than if the resistance is low. In the limit 
If the resistan^ were supposed Infinitely great, the 
tnermal conditions might be conceived to be main- 
tained without any expenditure of heat whatever. It 
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will thus be evident that the word “efficiency” in 
connection with heating apparatus can have onW a 
relative and not an absolute significance. At the best 
we can only compare the efficiency of different methods 
of heating relatively. But even in this the difficulties 
are at least equally great. 

The only possible experimental means would be to 
maintain the same room in the same conditions in the 
same circumstances by each of the two methods, and 
to compare the amounts of energy expended in the two 
cases. But different methods of heating produce in 
the room widely different and varying thermal results 
which are very difficult either to compare, control, 
detect, or even to define. In a [practical experiment 
on an existing room, it is impossible to exercise any 
control over the out-of-door conditions, such as the 
temperature, the humidity, and the air movement, 
otherwise than by enclosing the test building in 
another outer shell. This at once makes the experi- 
ment unreal and artificial, and could only be applied 
to a very few specially constructed rooms. 

As regards the indoor conditions, we have simul- 
taneously and independently to control and to measure 
^ the interchange, the humidity, and the movement, as 
well as certain obscure electrical conditions of the air, 
the air temperature, and what may be called the 
radiant temperature, which is an entirely independent 
function. All these factors are extremely difficult, 
either to control with accuracy or to measure. They 
all vary in different parts of the same room; the 
variation of any one of them would be sufficient to 
vitiate the scientific accuracy of any exact experiment. 
The loss of heat from a room depends to a notable 
degree on variations in all such factors, especially on 
the uncontrollable exterior conditions. Even so appar- 
ently simple a function as the internal temperature 
cannot be obtained even approximately by that of a 
.simple thermometer. This latter reading depends on 
the shape, the nature of the surface, the mass, and 
material, of the thermometer itself. The radiant tern- 
perature especially varies from point to point over the 
whole area of a room heated by a hot body within it. 
A scientiflit; 'comparison would therefore be of so un- 
wieldy '’'a nature that it would be almost useless as a 
practical guide. 

A practical comparison can only be made with the 
reservation that such a comparison would not bear 
. the brunt of scientific criticism. It would be impos- 
sible without some .pedantry to leave out of count the 
practical object of all systems of heating, namely, to 
render jthe^ room .heated comfortable to inhabit. A 
system which did hot produce this result would be 
valueless, however theoretically “efficient” it might 
be. This introduces variations of individual i^o- 
syncrasy. What is cortifortable for one person is not 
so regarded bv another. The physiologist and 
hygienist have also to be heard on the question. Con- 
ditions which are often regarded as comfortable may 
be notoriously unhealthy. Amid this diversity of con- 
siderations, it is difficult to establish a basis even of 
relative heating efficiency without laying down arbi- 
trarv conditions which may have little or no relation 
to the real problems involved. It is evident that the 
conditions to be produced must be specified in terms 
of physics and chemistry, so as to take the matter out 
of the subjective region. 

The* temperature condition of a room is very un- 
certain and difficult to ascertain, as the naked ther- 
mometer is a very untrustworthy criterion of the tem- 
perature of the air; it is equally so of the feeling of 
warmth in a room. Indeed its reading in a heated 
room indicates nothing but its own temperature. It 
IS possible to obtain from dilTerent kinds of correct 
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thermometers at the same point in a heated room indi- 
cations which vary by as much as io° or 12^. The 
true air temperature at the same point may be far 
different from either of the two. It is impossible to 
say which of^ these is the “correct temperature” with- 
out laying down arbitrary conditions. Thus it is 
absurd to take the identity of the reading of ordinary 
thermometers on two separate occasions as an indica- 
tion that the room is in the same temperature condi- 
tion on the two occasions.* If it could be proved that 
the identity of the thermometer reading produced a 
similar sensation of warmth the practical significance 
of this objection might vanish, but this is notoriously 
untrue. The feeling of warmth is an exceedingly 
complex matter, and can only be measured by a 
different instrument altogether — a kind of electrical 
calorimeter, which has to be proved by physiological 
experiments of the most difficult character to give a 
true criterion of the feeling of warmth. 

It would be futile even to make any comparison 
without taking account of the interchange of air. To 
estimate or control this is as difficult an experimental 
problem as any previously alluded to. It can only be 
done by introducing into and thoroughly mixing with 
the air of the room known quantities of an easily 
recognised gas, and afterwards making periodic 
analyses of the air at intervals. Mathematical cal- 
culations based on the results of these observations 
will then give the actual interchange. This com- 
plicated determination must be made, otherwise any 
possible kind of test would be altogether untrust- 
worthy. The interchange of air generally accounts 
for half the total loss of heat. 

As a rough practical basis of comparison between 
different systems of heating, we may take the relative 
amounts of energy necessary to be employed in a 
room in order to produce the same feeling of warmth 
as measured by a suitably calibrated instrument (not 
a thermometer), while maintaining approximately the 
same interchange of air. 

The subjoined table is based on direct experiment 
in this sense, and refers to the cost of continuous 
uniform heating in certain natural or normal conffi- 
tions, the full description of which would occupy much 
space. An alteration of the conditions would un- 
doubtedly alter the percentages given. These values 
cannot, however, in any event be taken as the pracHeal 
relative costs, because of the manner in which the 
respective methods of heating are commonly employed 
in practice. A hot- water heater or anthracite stove is 
generally burning all the day and frequently at night. 
A gas fire or electrical stove ’is usuallv turned off when 
the occupant leaves the roonrf. When these latter 
agents are so employed, the function of the heater 
is not to maintain a continuous constant temperature 
throughout the room, but to provide rapidly and tem^ 
, porarily such radiant conditions, that the region near 
the heater is in a thermal condition (including the 
j radiant condition), tolerable for persons to sit there. 
There is a wide difference between this .and the main- 
tenance of a continuous temperature throughout the 
room, and a set comparison between the ”cos 1 t 
efficiency” is therefore misleadinar.* Indeed, a cfUtti- 
parison ’of cost cannot be reasonably niiA without a 
good deal of definition of requiremenw*> It is |dN>b- 
able. for instance, that in certain c|mmstanci^ a 
good gas stove is a cheaper metho<fc% heating an 
occasionallv used room than "‘fsi^n ^mthracite stove, 
although the cost efficiency of the far below 

(i,e, more economical than) the^^qrral^. 

In order to enable the running cost to be calculated 
at different prices of the fuel (including in that term 
electrical powr), it will be desirable to quote the rela- 
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tive equivalents of different agents, as compared with 
1000 Board of Trade units of electrical energy. 

Table of Efficiencies for Continuous Heating. 
The rates given are those current in London previous 
to the war and at present : — 
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Arthur H. Barker. 


THE PHYSlOLObY OF INDUSTRIAL 
FATIGUE.^ 

T he gradual recognition of the prevalence among 
industrial workers of severe physical or mental 
fatigue has led during the last few years to a closer 
study of its harmful effects and to various suggestions 
as to its prevention. Although moderate fatigue is a 
healthy and natural event, mere is little doubt that 
unduly prolonged hours of work, particularly if the 
work is curried on under unfavourable hygienic con- 
ations, may lead to such a degree of fatigue that the 
efficiency and health of the worker are seriously im- 
paired. The decline in efficiency manifests itself not 
only in a smaller output of work, but also in many 
occupations by an increased liability to accidents. 

The prevention of extreme fatigue is, therefore, a 
matter of great importance, both to ther employer and 
to the worker; but hitherto one of the most serious 
difficulties in the consideration of the problem has been 
the lack of any simple and certain test for the presence 
of fatigue. The question of finding a suitable index 
of fatigue has recently been taken up by Prof. Stanley 
Kent, and the preliminary results of his investigation 
are recorded in a report on industrial fatigue, which 
has l>een issued by the Home Office. Prof. Kent 
examined the influence of fatigue u^n certain physio- 
logical phenomena, namely, the arterial blood-pressure, 
the reaction time in response to a simple stimulus, the 
acuity of hearing and of vision. The acuity of hearing 
was determined by noting the distance from the car 
at which the ticking of a watch could be heard, and 
the acuity of vision was ascertained by noting the 
distance at wdiich certain letters (test types) could be 
recognised. 

The main experiments were carried out on three 
groups of workers — one group of six colliers, one group 
of six workmen in a chemical works, and one of six 
workers in the printing trade. The tests were applied 
twice daily, once before and once after the day’s work, 
over a period of a week or more. 

The experiments on the arterial blood-pressure and 
the reaction time yielded irregular and dwcordant re- 
sults, but it was found that there was a striking 
diminution in the acuity of both vision and hearing at 
the end of the day’s work, and that in many cases 
there was a progressive decline during the course of 
the week. The latter effect might be regarded as 
evidence of cumulative fatigue towards the end of the 
week. The decline in visual or auditory acuity was 
observed in all three groups of workers ; in some mem- 
bers of each group the diminution amounted to 50 per 
cent, or more, whereas in others the change was so 
slight as probably to fall within the limits of normal 
daily variation apart from fatigue. The large varia- 
tions in visual or auditory acuity in the same person 
on successive mornings, or on successive Monday 
mornings, when the subject was presumably not 
fatigued, are a prominent feature in Prof.* Kent’s re- 
sults. These variations rather suggest that the sub- 
jective factor (as distinct from fatigue) is an important 
elerne.nt in the test; and the fact that the test is purely 
“ subjective,** and that there is no means of checking 
the worker’s statement as to the distance at which 
he hears a iVatch or sees a standard letter, is a distinct 
drawback to these tests.* 

^ Prof. Kent’s observations also make it clear that, 
in some .individuals, a day’s work or a week’s work 
leads to impairment of hearing but not of vision, or, 
on the contrary, to impairment, of vision but not of 
hearing. This was noticed in each group of workers. 
It might be expected that, if the decline in visual or 
auditory acuity is a manifestation of general fatigue, 
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both sight and hearing would be less acute in the 
fatigued person ; and the fact that such is not always 
the case tells rather against the value of the tests as an 
index of fatigue. Taking into account, however, the 
comparatively small number of observations recorded 
up to the present by Prof. Kent, irregular results of | 
this kind must be expected, and it is auite possible | 
that a large series of observations would prove these 
anomalous results to be of minor importance. The 
simplicity of the tests and the ease with which they 
can be carried out is a strong argument for their 
adoption, provided that extended observation shows 
that they yield constant results. 


THE CHILKA LAKE SURVEY A 
object of the memoirs referred to below is to 
inaugurate for the fauna of the brackish waters 
and waters of fluctuating salinity of the Indian coasts 
a register co-ordinate with that essayed by the Inves- 
tigator for the Indian abyssal fauna. In the Chilka 
Lake, which is one of the best-defined and most strictly 
. conditioned of these brackish tracts, and in the hands 
of such skilled explorers and many-sided zoologists as 
Dr. Annandale and Mr, Stanley Kemp, the under- 
taking makes a singularly happy inception. 

The first instalment of the results of this Chilka 
survey contains a most interesting introduction to the 
topography and hydrography of the lake, and a de- 
tailed account of its Sponges, Cnidaria, Ctenophora, 
Oligocha:ta, Echiuroidea, Polyzoa, and Cirripedia : the 
introduction, the Echiuroidea, and the Ctenophora are 
the joint work of both authors; the short report on 
the Oligocha'ta is contributed by Col. J. Stephenson; 
for all the other groups Dr. Annandale is solely re- 
sponsible. The second instalment is composed of four 
reports — on the Mysidacea, the Stomatopoda, the Mam- 
mals, Reptiles, and Batrachia, and the Aquatic Insects 
— the first being by Dr. W. M. Tattersall, and the last 
containing a contribution by Mr. F. F. Laidlaw. 

The Chilka Lake is situated not far from the famous 
shrine of Jaganath at Puri, at the Mahanaddi Delta 
end of the tract of sand-waste, scrub, and screwpine- 
swamp that lies between the Ganjam hills and the Bay 
of Bengal. It is about forty miles long, with a maxi- 
mum breadth of about sixteen miles, and a depth of a 
few feet; and in its origin it is a silted bay which— 
except for a mouth about 300 yards wide near the 
, north-easterly limit— has been finally cut off from the 
sea by a narrow sand-spit formed (in the way usual 
along the east coast of India) by the strong northerly 
currents. By its narrow mouth it is in. communica- 
tion with the sea, while into the same north-easterly 
end run some of the waning effluents of the Mahanaddi 
Delta., 

The survey under report embraced all the cardinal 
seasons of^the year, and included 171 collecting sta- 
tions. The observations show that in the wet season, 
when the Mahanaddi is in flood, the water of the lake 
is nowhere more than slightly saline, and over most 
of the area is quite fresh ; while in the dry season it is 
nowhere anything but distinctly brackish, and in all 
the seaward area is as salt as the sen outside — facts of 
the greatest interest in their biological bearings. 

The vegetation is considered mainly from the zoo- 
logical point of view. Dense beds of Potamogeton 
give shelter to certain kinds of animals, and the leaves 
of a creeping Halophila afford anchorage to others; 
these are the characteristic woter-weeds ; for true sea- 
weeds*, of the higher kinds, are absent. At the water’s 

M«mo!n of th« Indian MuMum, vol. v., No. 1. July. Fauua of tha 
Chilka Lake." Ry N. Annandalt and S. Kamii. {114* i46*fjdalaiu 

Price IS roptax. Vol. v.. No. e, Octobar. ** Fauna or tbe Chilka Laka.'* 
Pp. i47-t97+plattii. Prict 3*8 nipaea. (Calcaita: Indian Muaanm 1913- 
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edge there is little encouragement for sedentary organ- 
isms — no mangrove, and few screwpines, the most 
conspicuous shore-growth being a tail reed (Phrag- 
mites). 

Beyond st^tiifg that the fauna as a whole is — as 
might be expected — mainly of marine origin, and 
specifying some distinctive features of the different 
habitats to which it conforms, the authors for the pre- 
sent make no generalisations outside the particular 
groups dealt with in their initial reports. Among in- 
teresting items it is noted that both fresh-water and 
marine sponges arc found growing side by side, the 
former (Spongilla) being unable to resist high degrees 
of salinity, but the marine forms seeming perfectly 
comfortable in the wet season when the water is quite 
fresh; among the latter the world-wide Cliona vasti- 
fica and the Japanese Suberites sericeus are common, 
both producing getnmules in abundance. The Coelen- 
terates include eight or nine Hydrozoa, six Actinozoa, 
a Scyphomedusa, and a Ctenophore. The last, like 
several of the Hydrozoa, is a periodic visitor during 
favourable conditions; but the Scyphomedusa, though 
a common inhabitant of the Bay of Bengal, has estab- 
lished itself in the lake, and subsists, though in a state 
of repose, even when the water is quite fresh. Two 
species of Actinozoa {Halianthus Umnicola and 
Edwardsia tinctrix) and one Hydrozoon (Bimeria 
fluminalis) seem also to be quite acclimatised, though 
the two first-named are inclined to be torpid, but with 
fecundity unaffected, in the fresh-water season. The 
barnacles of the take belong to two widely distributed 
marine species, and also are inured to fresh water. 

The common species of Squilla and all the four 
species of Mysidae found in the lake appear to adapt 
themselves comfortably to all the seasonal changes of 
salinity. In the account of the aquatic insects, Mr. 
Laidlaw records as particularly noteworthy the exist- 
ence in brackish water of the larvae of an Agrionid 
dragonfly. The higher vertebrate fauna ^includes an 
otter, a dolphin (Orcella), the gharial and another 
crocodile, the hawksbill and edible turtles and a mud- 
tortoise, and three species of water-snakes. 

The individual reports are instructive in- fact and fer- 
tile in inference; all their regard for detail is infused 
with discernment; there is none of that assiduous 
piling up of wearying and bewildering minutiae which 
so often makes eclectic work of this kind stale, and 
unprofitable. 

The memoirs are illustrated by numerous text-figures 
and twelve fine plates, which in the main are the work 
of those accomplished artists, Abhoya Charn Chowd- 
hary and Shib Chunder Mondul. 


A VEGETATIVE CRUSTACEAN.^ 

T7VERY text-book of zoology mentions, as one of 
^ the stock examples of degeneration, the curious 
cirripede, Sacculina, which lives as a parasite on crabs. 
Through the researches of Prof. Delagp, more recently 
confirmed and extended by Mr. Geoffrey Smith, its 
life-history is now well kndwn. After passing through 
free-swimming larval stages closely comparable with 
those of the normal barnacles, Sacculina loaches itself 
to its host and becomes endoparaaiitic, oevelopt^ a 
system of branching roots which ultimately permeate 
all the organs of the crab. Thesd >oots radiate from 
a central mass of cells wlth!|F>whi^ the sac-like body 
is differentiated, to emerge latilbr .oil ttie surface beneath 
the crab’s abdomen. While Sacculina is, as a rule, 
solitary, some related forms occur in considerable 

^ '*Oii the Rhlfoo»plNilan ftenut ThompMmlii, and its Relation to the 
Evolution of the Group.'* By F. A. Potts. Pipers from the Department o( 
Marine Biology of the Carnegie Inatifutioo of Washington, vol. viii., 191$. 
Pp. 3e-f e plates. 
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numbers on a single host. The development of these 
has hitherto been something of a puzzle, since all the 
individuals found on one host are approximately in the 
same stage of development, and simultaneous infection 
by a swarm of larvae seems improbable on account of 
the rare occurrence of the parasites. Mr. Geoffrey 
Smith, in 1906, made the suggestion that these 
gregarious parasites might be produced by some pro- 
cess of polyembryony or budding in the endoparasitic 
stage. He based the suggestion on the fact, observed 
by Delage and confirmed by himself, that the develop- 
ing Sacculina may, as a rare exception, produce twin 
rudiments of the body within a single embryonic mass. 

During the recent expedition sent by the Carnegie 
Institution of Washington to Torres Straits, Mr. F. A. 
Potts, of Cambridge, was able to investigate some of 
these “social” species of Rhizocephala and to obtain 
striking and conclusive evidence of the truth of this 
suggestion. The forms which he studied belong to 
the genus Thompsonia of Kossmann (with which he 
identifies Thylacoplethus of Couti^re), and are para- 
sites on various tropical crabs and shrimps. The 
saccular bodies occur in hundreds on the surface of the 
body and limbs of a single host, and are of much 
simpler structure than in the case of Sacculina. There 
is no mantle-cavity, nor are there genital ducts or 
associated glands, and the nerv’ous system, reduced to 
a vestige in Sacculina, has entirely disappeared. 
Further, while Sacculina, like most cirripedes, is her- 
maphrodite, Thompsonia has no trace of male organs, 
and there is reason to believe that it reproduces solely 
by parthenogenesis. The sac-like bodies contain 
nothing but a mass of developing eggs or larvae, which 
are set free in the so-called “cypris” stage, the earlier 
nauplius stage being suppressed. Mr. Potts was able 
to show that all the external sacs are in connection 
with a single continuous system of roots, and, further, 
that when the sacs are cast off by the moulting of the 
host (probaWy after their contained larvae have been 
matured and set free), a fresh crop of sacs is budded 
off from the root-system. 

It would scarcely seem possible to im.ngine a wider 
departure from our ordinary conception of an arthropod 
than that presented by Thompsonia, with its “myce- 
lium-like root-system producing its singular asexual 
reproductive organs.” Mr. Potts direc ts attention to 
the analogies it shows with certain Hydroniedusa*. As 
if to complete the resemblance, he finds evidence that 
germ-cells are in some cases produced within the rf»ot- 
svstem, although he was unable to discover whether 
they migrate from thence into the developing buds as 
they migrate from the coenosarc into the sexual buds 
of some Hydromedusae. • W. T. C. 


rONDUCTJON OF ELECTRICITY 
THROUGH METALS.^ 

'T'HE power of transmitting large electric currents 
^ is one of the most characteristic properties of 
metals, and one to which they owe no insignificant 
fraction of their industrial importance. If we imagine 
for a moment the revolution that would be made in 
our daily life if mefaU did not p9^sess this property, 
how much we rely upon it for light, locomotion, and 
communication, we shall realise how large a part it 
plays in our social life. It is not, however, on this 
aspect of metallic conduction that I wish to speak 
this evening, but rather on the mechanism by which 
the flow of current is produced, and the light which 
electric conduction throws on the structure of metals. 

Tt is renfarkable that though the quantity of elec- 
tric current which flows any day or we<^ through 

Of Metal* by Sir J. J. Thom»on, 

O.M., r.R.S. 
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liquids or gases is quite insignificant in comparison 
with that which flows through metals, our views of 
the nature of conduction through gases or liquids 
are much more settled and definite than any we 
possess with respect to metals; it is remarkable, too, 
that progress in this subject is the outcome of the 
study of the flow of electricity through gases rather 
than through liquids, and that it is gases and not 
liquids which have given us the clue which promises 
to lead to the solution of the conduction of electricity 
through metals, which from many points of view is 
by far the most important case of conduction. 

Many physicists have had the idea that the passage 
of electricity through metals might be analogous to 
that through liquids, where we have strong evidence 
that the current is carried by atoms or groups of 
atoms charged with electricity. Some of these atoms 
are charged with positive electricity, others with nega- 
tive, but all help to carry the current, the positively 
charged ones by moving in the direction of the cur- 
rent, the negatively charged ones in the opposite 
direction ; in the case of liquids the passage of the 
current is inextricably connected with the movement 
of atoms through the liquid. .A familiar instance of 
this is the ordinary electrolytic bath for electro- 
plating. Now, as I have said, some physicists had 
the idea that electric currents get trough metals by 
the motion of charged atoms in much the same way 
as they get through liquid, and they naturally made 
experiments to see if they could detect any transport 
of metal which is so marked a feature when currents 
pass through liquids. Speaking generally, these 
experiments were of two types. In one type the 
current was sent through a wire made of an alloy 
of two metals. I'he proportion of the two metals in 
the wire before a current was passed through it was 
determined with great care. A powerful current was 
then sent through the wire for a long lime, and the 
wire was again analysed, samples being cut from 
the end at which the current went in and also from 
the end at which it went out. If there had been any 
transport of atoms by the current, the composition 
of the end where the current entered would be 
different from that of the end where it lefjt. The 
experiment showed that no difference could be de- 
lected, even when enough current had passed through 
the wire to carry all the metal in the wire from one 
electrode to the other if the metal had been in a salt 
dissolved in an electrolytic bath. The other type of 
experiment was to put plates of two metals, say 
gold and lead, together, taking care that there was 
good contact, and then .send a strong current* across 
the junction for a considerable time, and at the end 
of that time see if any lead had been carried into 
the gold or any gold into the lead. Not the slightest 
trace of any such transport could be detected. These 
experiments showed that the electricity was not 
carried through metals by charges on at<ms or any 
combination of atoms, and as at that time no other 
carriers of electricity were known, the difficulties 
in the way of supposing that the current was carried 
o !• electric charges seemed insuperable. 

Relief, however, came from the study of the passage 
of electricity through gases, which showed that there 
were other carriers of electricity besides atoms. 

These carriers, which are called corpuscles or elec- 
trons, are exceedingly small compared with the smallest 
atoifi known, that of hydrogen. They form a part 
of every kind of atom, and, however different the 
atoms from which the electrons come may be, the 
electrons themselves are invariable. There is only 
one kind of electron, and this has a mass of 
that at a hydrogen atom, and carries a constant 
Charge of negative electricity. The discovery of the 
corpuscle or electron put an entirely different com- 
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plexion on the question of metallic conduction, for, 
if the carriers of the current are electrons and not 
atoms, if the conduction is electronic and not elec- 
trolytic, there need be no transport of the atoms 
of the metal by the current; if the electrons, which 
are of the same kind whatever the metal, can move, 
there is no need for the atoms to do so. Thus, if 
metals contain electrons which can move freely under 
an electric force, they would certainly conduct elec- 
tricity, and thus physicists investigated the conse- 
quences of supposing that metallic conduction arose 
in this way. It is easy to get direct evidence of the 
e.xistence of electrons in metals, for when the metals 
are raised to a very high temperature so as to be 
incandescent, as in the case of the filaments of elec- 
tric lamps, large quantities of electrons are given 
off, and though the emission is greatly affected by 
the presence of gas in the metal, the behaviour of 
Coolidge tubes, in which a tungsten filament con- 
tinues to give out electrons for months in the highest 
vacuum that can be obtained, shows that the presence 
of gas is not absolutely essential for the emission of 
electrons. 

Let us, then, see what the electrical properties 
of a metal would be if it had free electrons 
disseminated through it, the metal acting as a cage 
for the electrons, which can move between the atoms 
of the metal. The assemblage of electrons is sui>- 
posed to have the properties of a gas, and to be in 
temperature equilibrium with the metal — in other 
words, the electron temperature is the same 
.'IS that of the metal. In gases the average 
kinetic energy of the molecules depends only 

upon the temperature, and not upon the nature of 
the gas; thus the average kinetic energy of the 

electrons will be the same as that of the molecules 
of air at the same temperature. As the mass of an 
electron is exceedingly small compared with that of 
a molecule of air, if the average kinetic energy 

of the two is to be the same, the average velocity of 
the electron must be very much greater than "that 
of the air molecule. At"o® C. the velocity of the 
electron works out at lo^ centimetres per second, 

or, roughly, sixty miles per second. If there is no 
electric force acting on the metal, then, though the 
motion of the electrons produces movement of elec- 
tricity, there is no flow of electricity through the 
metal, fbr whatever is the number of electrons 
luoving in any direction, there are just as many 
. moving in the opposite. If, however, an external 
ekctric force is applied to the metal, the electrons 
under this force will, since they are negatively elec- 
trified, drift in the opposite direction to the "force. 
This will cause a current, proportional to the number 
of electrons which pass in one second across a unit 
area drawn at right angles to the force, to flow 
througli ' the metal. Thus, if n is the number of 
electrons pgr unit volume, e the charge on an elec- 
tron, w the velocity of the drift, 

newss current through unit area. 

The velocity of drift w is proportional to the elec- 
tric force X. Let it equal feX, then the current is 
fcneX, and kne is the specific conductiv*ty of the 
metal. Thus the presence of these electrons will 
make the metal a conductor of electricity. It will 
also give to the metal specific powers for the con- 
duction of heat. For if different parts of the metal 
are at different temperatures, the electrons in those 
parts will also be at different temperatures, and thus 
the metal will be in the oonditibn of being filled with 
a gas which is hotter at one place than it is at 
another. Confining our attention to the gas, heat will 
flow from the hot parts to the cold, and, as the 
kinetic theory of gases shows, the conductivity for 
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heat of the gas will be proportional to nk. This is 
proportional to the specihe conductivity of the metal 
for electricity. Thus that part of the conductivity for 
heat of the metpl which arises from the presence of 
the electrons will be proportional to the electrical 
conductivity, and if the greater part of the heat 
conductivity is due to the presence of electrons, the 
thermal conductivity should bear a constant ratio to 
the electrical conductivity. Thus good conductors 
of heat should be good conductors of electricity; in 
fact, the two conductivities should bear a constant 
ratio to each other. Now, at any rate at ordinary 
temperatures, the constancy of this ratio is very 
remarkable. I will illustrate this in two ways ; (i) 
by a table, and (2) by a diagram. The table, which 
is due to Jaeger and Diesselhorst, is as follows: — 


Material 

Copper, commercial 

I'hermal Cftnductivity 
Electrical Conductivity 
At i8* C. 

6-76x10'® 

Temperature 
coemcient of 
this ratio. 
Pc^ cent. 

Copper (i), pure... 


6-65 X 10'® 

.. 0-39 

Copper (2), pure... 


671x10*® 

..' 0-39 

Silver pure 


6-86 X 10*® 

- 0-37 

Gold (i) 


7-27x10*® 

.. 0 36 

Gold (2), pure 


709 X IO*° 

•• 0-37 

Nickel 


6*99 X 10*® 

•• 0-39 

Zinc (i) 


705x10*® 

.. 0-38 

Zinc (2), pure 


6 72 x 10*® 

.. 0-38 

Cadmium, pure ... 


706 x 10*® 

•• 0-37 

Lead, pure 


7-15x10*® 

. . 0-40 

Tin, pure 


7.35x10*® 

-• 0-34 

Aluminium 


6-36 X 10*® 

•• 0-43 

Platinum (i) 


7-76 X 10*® 


Platinum (2), pure 

... 

7*53x10*® 

0-46 

Palladium 


7-54x10*® 

0-46 

Iron (i) 


8-02 X 10*® 

-• 0-43 

Iron (2) 


8-38x10*® 

.. 0-44 

Steel 


9-03 X 10*® 

0-35 

Bismuth 


9-64x10'® 

.. 015 

Constantan (60 Cu,4oNi) 

1106x10*® 

0-23 

Manganine (84 Cu, 14 
12 Mn) 

Nt, 

9-14x10*® 0-27 


If wo suppose that all the heat is carried by the 
electrons, the kinetic theory of gases (qn certain 
assumptions as to the nature of the collisions between 
two electrons and an electron and an atom) leads to 
the equation : — 

Therm al condu ctivity _4 o*d 
Elecirical conductivity 3 ’ 

Where e is the charge on an electron, 0 the absolute 
temperature, and a 0 the average kinetic , energy of a 
molecule of a gas at this temperature, all these quan- 
tities are knowA. Substituting their values in the 
equation, we find that the ratio of the conductivities 
is 6-3x10'® and the temperature coefficient 0-366 per 
cent. The close agreement between these numbers 
and those determined by experiment is very remark- 
able. 

Fig. 1 is a diagram which r^resents the electrical 
and thermal conductivities of Alloys of bismuth and 
lead in varying proportions. It will be noticed that 
any sudden change in one condutdWty is accompanied 
by a corresponding change in the other. 

These results pmnt to the conclusion that in metals 
not only the whole of the current but the greater part 
of the heat is carried by the eketrons. This does not 
imply that the electrons are the only a^nts by which 
heat can be conducted, but merely that in metals most 
of the heat is carried in this way. In insulators such 
as glass, though the thermal conductivity is smalt, its 
ratio to electneal conductivity is very much greater 
than for metals. 
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The conception of free electrons in metals affords a 
ready explanation of many of their electrical proper- 
ties. Let us consider for a moment what will happen 
if we put two different metals, A and B, into contact. 
Both A and B contain electrons, but one, A say, has 
more per unit volume than the other; thus the pres- 
sure of the electrons in A is greater than that of the 
electrons in B. Thus, when the two metals are put in 
contact, electrons will rush out of A into B. As these 
electrons carry negative electricity with them, B will 
be negatively electrified, and its electrification will 
increase until the repulsion it exerts on the electrons 
in A is sufficient to balance the excess of pressure, 
and to prevent any more electrons from passing from 
A to B. Those that do pass, however, will establish 
a difference of potential between A and B, and in this 
way we have a simple explanation of the difference 
of potential arising from the contact of metals. 

.\gain, when an electric current passes through an 
unecjunlly heated metal, electrons will drift from place*^ 
of high to places of low potential, and carry heat with 
them; thus the passage of a current of electricity 
through an unequally heated conductor will alter the 
flow of heat. This is a well-known effect; it was 
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discovered by Lord Kelvin, and is known as the 
Tnomson effect. Closely connected with this is the 
effect produced when we suddenly heat one part of a 
conductor.^ This will raise the temperature of the 
electrons in that part and increase their pressure; 
they will overflow into other parts of the conductor, 
and the charges they carry will produce electromotive 
forces arisipg from tmequal heatings. These, too, 
are a well-known feature of metallic conduction. 

VVe ^ thus see^ that the characteristic features of 
me^lhc conduction can be explained in a general way 
by theory that free electrons are dispersed through 
the metal. We have not, however, considered as yet 
how niany of these free electrons would be required 
^ produce conductivity as great as that of metals. 
Ihis IS a very important point, for these free electrons 
W7U-1 effects besides electrical ones. 

While their presence endows the metal with electrical 
conductivity, the property we wish to explain, it also 
endows it with other properties which have to be 
explained away. We have to satisfy ourselves that 
the number of electrons required for metallic con- 
duction is so small that the undesirable effects are 
^'JRhg^We. Let us consider for a moment the nature 
of some of these effects. We have supposed the elec- 
temperature equilibrium with the metal, 

^ the 

electrons. Now, to raise the temperature of a number 
of electrons requires just as much energy as to raise 
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that of the same nufnber of molecules of air — the 
specific heat of electrons is the same as that of the 
same number of air molecules. And it might, and in 
certain cases we shall see that it does, happen that so 
many electrons were required to explain the metallic 
conduction that their specific heat would be consider- 
ably greater than the observed jspecific heat of the 
metal. This is even the case wHen we suppose that 
the increase in the temperature does not increase the 
number of the electrons. The production of free 
atoms from the metal is, however, a case of dissocia- 
, tion, a neutral atom of the metal dissociating into an 
I electron and a positively charged atom. The dissocia- 
tion might be expected to increase with temperature, 
so that when wc raise the temperature we have to 
supply not merely the work required to raise the tem- 
perature of the electrons already present, but also the 
work required to detach fresh electrons, and this addi- 
tional work will increase the apparent specific heat; 
thus the effective specific heat of a number of electrons 
may be considerably greater than that of the same 
number of molecules of air. 

Another point, too, has to be taken into considera- 
tion : every electron present in the metal requires the* 
prcscncc of one positively electrified atom. If there 
are as many electrons as atoms, tbj^n, supposing each 
atom carries only one charge, every one of the metallir 
atoms must be charged with positive electricity; if 
there were six times as many electrons as atoms, each 
atom would have on the average to be charged with 
six units of electricity. So that any great excess of 
electrons over atoms is only possible if the atoms can 
receive positive charges which are many multiples of 
one unit. Now there arc strong reasons for thinking 
that the number of positive charges on an atom, or, 
what is the same thing, the number of electrons which 
can be taken out of it, cannot, at any rate in the cir- 
cumstances of the atoms in the metal, be any very 
large multiple of the atomic unit of electricity. It is 
true that we have reason Iq believe that there are in 
an atom a number of electrons equal to half the 
j atomic weight, but the great majority of those arc 
deeply seated and require the expenditure of lartjc 
amounts of energy before they can be liberated. The 
number of electrons which can be detached from an 
atom of a metal in normal circumstances is prd)- 
ably quite small; and it would be a grave difficulty if, 

I in order to explain metallic conductivity, we had lo 
assume that the number of electrons was largely in i 
excess of the number of atoms. "" 

Let us now proceed to calculate the number of elec- 
trons required to explain metallic conduction. Wc 
have seen that the specific conductivity of a metal is 
equal to nke, where n is the number of electrons per 
unit volume, k the drift of the electrons under unit 
electric force (k is called, the mobility of the electron), 
and e the^ charge on the electron. We know the specific 
conductivity, and e, and hence we caV determine 
nfe. I will, for the sake of definiteness, take the case 
of silver at o® C. For this metal, nfe =3 9 x io‘*. The 
specific resistance gives us only the value of the pro- 
duct nfe. To determine n we must, from other 
sources, .form an estimate of fe. I will consider two 
methods : the first, an indirect one based on values 
of fe derived from experiments made on gases. The 
drift fe, which can be compared with the terminal 
velocity acquired by a weight falling through a viscous 
liquid, depends upon the effects of the collisions which 
the electrons make with the atoms of the metal 
through which they are moving. Maxwell proved 
that where a particle drifts through a gas with a 
vel^ity fi, it loses momentum at the rate /Ju; j 5 is a 
coefficient directly proportional to the number of molc- 
! culcs per unit volume of the gas through which the 




NATURE 


497 


December 30, 1915] 


particle is drifting, and depends also upon the force 
which a molecule .exerts^ on a particle when it comes 
near it. When^ the particle is under the action of an 
electric force X, the momentum communicated to it 
by the force per second is Xe ; when it settles down to 
a steady state, the gain in momentum from the force 
must equal the loss from the impacts, so that /SuaXe 
or UTsXelP, and k must be equal to e/fi. Let us try 
to estimate the value of k for metals, from the measure- 
ments which have been made of the drift of electrons 
in circumstances where it can be measured. In 
conduction through flames the negative electricity is 
carried by electrons, and at a temperature of 2000^ C. 
the speed of the electrons under a force of a volt per 
centimetre is estimated at 10,000 centimetres per 
second. This would make the speed of an electron 
through air at normal pressure at o^ C. under the 
same electric force about 3300 centimetres per second. 
Now, in the air there are 27^x10'* molecules per 
cubic centimetre, while in a cubic centimetre of silver 
there are about 6xio‘* atoms of silver, about 2200 
times the number of air molecules, hence we should 
expect the velocity of an electron in silver under a 
^volt per centimetre would be about ^300/2200 or 1*5 
^centimetre per second, k is tjie velocity for unit force 
which is i/io* of a volt per centimetre, so that k 
should be about 1-5 xio-*, and since nfes=3-9x lo**, 
n would be 2-6 x 10*^. This is about forty times the 
number of silver atoms, so that the silver atoms would 
have on the average a charge of forty units. This 
number of electrons would exert a pressure of 100,000 
atmospheres, and their specific heat in unit mass of 
silver would be many times the actual specific heat of 
. silver. 

We can also estimate the number of electrons re- 
quired on this theory by considering the resistance of 
the metal under periodic instead of steady electric 
forces. If the electric force is represented by Xcospt, 
then we can show that if u is tne velocity of drift, m 
the mass of an electron, 

« Xe cos //, 

the solution of which is 

Xrcos(/>/4-d) 

Thus the effective resistance under alternating cur- 
nmts is greater than that under steady currents in the 
isj^roportion of { i + to i. Now one very 

interesting case of alternating electric forces is that of 
a wave 6f light. Rubens has investigated the resist- 
ance of metals under the electric forces which occur 
in light of various wave-lengths. He finds that when 
the wave-length is greater than 2Xio"* centimetres 
the resistance is indistinguishable from that for steady 
currents, and when the wave-length is 4x10“^ centi- 
metres the assistance is only 20 per cent, greater. It 
is the second of these results which we shall use to 
calculate p, p for a wave-length of axxo-* is 
and if the resistance is increased by 20 per 
cent. in*p*IP*s:i2ls^ or mp/j3=2/fr, approximately; 
thus /9=a7-5Xzo'*xtn; and since Usse/p^ and 
c/m=5X7Xlo', fe=:2«2XlO"*. As fife 883-9 X 10*% 
naix:8xio*^ This is not greatly different from the 
value we got by the preening method, and leads 
again to the conclusion that to explain an electrical 
conductivity as large as that of silver requires a num- 
ber of electrons so great that each atom of silver 
would have on an average to lose 20 or 30 electrons, 
and the specific heat of these would be far greater 
than the actual specific heat of silver. 

A great deal ot work hat been done in recent years 
on the specific heats of metals, but, so far as I loiow, 
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no effect has been found which can be traced to elec- 
trons, nor is there any trace of energy being absorbed 
in dissociating the atoms of the metal into electrons 
and positively cl^rged atoms. 

s 

Variation of Electrical Resistance with Temperature, 

The fact that to a considerable degree of approxi- 
mation the electrical resistance of all pure metals is at 
all but the lowest temperatures proportional to the 
absolute temperature, is a result of such generality 
that we should expect it to be a direct consequence of 
any adequate theory of electrical resistance. On the 
theory that the conductivity is due to free electrons, 
this result, so far from being an obvious consequence 
of the theory, is very difficult to reconcile with it. 
The conductivity of the metal is, as we have seen, 
the product of two factors, n the number of free elec- 
trons, and k the mobility of an electron, and since 
the conductivity is approximately inversely propor- 
tional to the absolute temperature, nfe must be very 
much greater at low temperatures than at high. Con- 
sider the factors separately, we certainly should not 
a priori expect n to be larger at low temperatures 
than at high ones, for we regard the free ion« as due 
to the dissociation of the atoms of the metal, and thus 
to have much the same connection with temperature 
as the products of dissociation in such a case as the 
dissociation of molecules of iodine. In such cases, 

m 

however, « is pro(K>rtional to where T is the 

absolute temperature, R the gas constant, and w 
proportional to the work required to dissociate the 
system. Now this factor, instead of ihcreasing as the 
temperature diminishes, decreases, and does so very 
rapidly indeed, when RT is small compared with w. 
If, then, the product nfe is much greater at low tem- 
peratures than at higher ones, the increase must be 
due to the factor k — that is, the mobility of the system 
must increase very rapidly as the temperature 
diminishes. Now the theory of the motion of an 
electron through a number of centres of force, each 
of which acts on the electron with a force inversely 
proportional to the p^^ power of the distanc^jeads to 

the result that fe is proportional to ^ f nowhere m 

is the number of attracting centres per umt volume 
and $ the temperature. The product nfe varies approxi- 
mately as and since n diminishes as B diminishes, 
fe must increase more rapidly as $ diminishes than 
0-^; for this to be the case p must be less than one, 
an extremely improbable result. If we suppose that 
the force exerted by a positively charged atom on the 
negative electron is so much greater than that exerted 
by a charged one thqt it is the collistofis with the 
charged atoms that determine the mobility, masn and 
^=2, then nfe varies the conductivity should 

increase with the temperature instead of diminlsh|||g. 

The very remarkable results got within the lasfwv 
years by Kamerlingh Onnes, in his experiments on 
the electrical resistance of metals at very Idw tem- 
peratures, seem to me to tell against the theory that 
the conduction is due to free electrons, while they 
receive a simple explanation on the theory which I am 
about to suggest. Kamerlingh Onnes finds that the 
resistance of some pure metals, such as mercury or 
lead at the temperature of liquid helium or there- 
abouts, becomes too small to be measured, and is cer- 
tainly less than one-thousandth-millionth of its value 
at or C., whereas, if it diminished in proportion to 
the temperature it would only be diminished by one- 
seventieth. He has found, too, the very remarkable 
result that a current once started by moving a magnet 
in the neighbourhood of a lead ring at this tempera- 
ture, lasted with little diminution more than two hours 
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without the application of any further electromotive 
force, and he estimates that it would take four days 
to fall to half its value; we have here a somewhat 
close approach to a perfect conductor. We saw that 
much smaller increases in conductivity at low tem- 
peratures were a difficulty in the way of the free 
electron theory, the enormous increases in the con- 
ductivity discovered by Kamerlingh Onnes make these 
difficulties much more formidable. These increases, 
however, admit of a very simple explanation on a 
theory which I suggested some time ago — in fact, the 
main' features of the theory are the same as one I 
gave in my “Applications of Dynamics to Physics 
and Chemistry, i888,“ except that as at that time 
the electron had not been discovered, I had to suppose 
that the electricity w’as carried by atoms ; this in- 
volved the transport of the metal by the current, a 
difficulty which disappeared on the discovery of the 
electron. 

Perhaps the clearest way of introducing the theory 
is to direct your attention to a theory with which many 
of you are doubtless familiar, that of the magnetisation 
of iron, which has many analogies with our theory. 
This theory of magnetisation supposes that a piece of 
iron is a collection of an immense number of little 
magnets, called molecular magnets; when the iron 
h not magnetised these molecular magnets arc all 
higgledy-piggledy, so that they completely neutralise 
each other’s effects, and the iron shows no sign of 
magnetisation. When, however, the iron is acted on 
by a magnetic force, the force acting on the magnet 
tends to make them swing round, so as to point in 
the direction of the force; the result is that more 
point in this direction than in any other. As some 
order is brought into their arrangement, they no 
longer neutralise each other, and the iron as a whole 
behaves like a magnet. The intensity of magnetisa- 
tion will be measured by the excess of the number of 
those which point in the direction of the magnetic 
force over those which point in any other directions. 
Now, when the magnetic force acts on the iron, why 
do not all the magnets swing round and point in the 
directiort of the force? It is because there are other 
rau^fs ^'work tending to knock them out of line as 
fast as tl^e magnetic force pulls them back. One of 
these cauiles is the knocking about they get in conse- 
quence of the movement of the molecules arising from 
their temperature. This is more violent at high tem- 
peratures than at low, and so more will be pulled into 
line by the same force at low temperatures than they 
would at high. There seems to be evidence that this 
is the cause that is most efficacious in preventing the 
complete set^ of the atbms ; and Langevin has shown 
that, neglecfmg other effects and supposing the colli- 
sions are like those in a gas, the intensity of mag- 
netisation can be represented by the expression 


where 


I = NM 


ii 


RT 


N is the number of magnets per unit volume, M 
the moment of a little magnet, T the absolute tem- 
perature, R the gas constant, and H' the force acting 
c-n a little magnet. will consist of two parts, one 
the external magnetic force, the other due to the action 
of the magnets in its neighbourhood. This will be 
proportional to I ; let it equal fel. 




The graph representing the relation between x and 
I is thus a straight line, dnd to find the value of I 
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corresponding to any yalue of H, we draw this line 
and find where it intersects the curve U, the equation 
of which is 


1 






and the graph of which is represented in Fig. 2. 


Let us now turn to the problem pf the metal. Wo 
will suppose that each atom of the metal contains an 
electrical dipole — the electrical analogue of a molecular 
magnet. The molecular magnet consists of equal and 
opposite magnetic poles separated by a short distance. 
The electrical dipole consists of equal and opposite 
electrical charges at a short distance apart, the nega- 
tive charge being an electron. These dipoles if aclid 
on by an electrical force will set themselves along the • 
lines of electric force, in the same fashion as the 
magnets along the lines of magnetic force; the result 
will be the same as if a certain fraction pointed in the 
direction of the electric force, while the remainder 
pointed indifferently in all directions. We thus shall 
have in the substance a number of chains of atoms 
arranged as in Fig. 3. So far there is nothing in the 
behaviour of these atoms which depends on the differ- 
ence betw’een a non-metal and a metal. The exist- 
ence of these chains will produce what is railed specific 
inductive capacity in the medium. But you will see 
that the doublets in the atoms will produce intense 
electric forces in their neighbourhood, and these force*; 
will tend to drag the electrons out of one atom into 
the other. Now, on this theory, the difference be- ^ 
tween an insulator and a metal 'is that the electrons i 
in an atom of an insulator are able to resist .this pull 
and remain within the atom. In a metal, on the other 
hand, the electrons are much more easily detached, 
and yield to the pull, and electrons pass from one .itoni 
to another along the chain. Let us suppose that in 
consequence of this action p electrons pass along the 

G© 0® ^ 0®'©© 

Fio. 3. 

chain per second. The force which drags the electrons 
out is due to the pull exerted by the atoms in its 
neighbourhood, and so does not depend on the mag- 
nitude of the electric^ force. Since p electrons pas^ 
along each chain per second, the quantity of- electricity 
which passes through unit area per second is 
where N is the number of chains through unit area, 
hence 

i = N^e. 

Now,, if I is the number of doublets per unit volume 
uhich point in the direction of the electric force, and 
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d the, distance between the centres of two doublets, 
the number of doublets in unit length of a chains; 
i/d; hence N/d=I, or issldpe. 

Now we have seen that 

I =» Nwi along the straight part of 

the curve when n is smaller. 

Also 


RB ‘ 


We deterriiine for I, and therefore f, in terms of X^, 
by the graphical method; but it will bring out the 
main points of the theory if I confine myself to inter- 
sections along the straight part of the curve, where 


I-Nw- 


Nw-^ (Xo4->M) 
3 RT 


So 


N;//2 


N/W 

' 3RT‘. 


Or if we take a temperature Tq, such that 

I « * Xq 

^ r -tu 


3R'1V ‘ 


iwml 

k T ~to 

Thus <r, the specific conductivity of the metal, » ^ * 

V 1 — 

Thus the conductivity becomes infinite, or the resist- 
ance vanishes when T=T,. When we take the 
accurate solution instead of the approximate one, we 
find that the conductivity, though very great, is not 
infinite; the curve i bends round and meets the 
straight line, and when the intersection takes place 
in the curved portion the current no longer follows 
Ohm’s law. We thus see that in the neighbourhood 
of a certain temperature the resistance diminishes 
with great rapidity, a point brought into great pro- 
minence by Kameflingh Onnes. 

If we compare the external force with the force fel, 
due to the atoms, we. sec from these equations that 
fcI/Xo=T,,(T-T„); so that near the critical tempera- 
ture the force due to these atoms is enormously 
greater than the external force, so that the chains are 
held mainly by the forces between the atoms, and 
we can easily see by the graphical method of solution 
that when the temperature is below the critical tem- 
perature we can withdraw the electric force and still 
leave the greater part of the chains intact. 


Super-Con ducti vit v. 

Let. u$ now consider what happens when the tem- 
perature is diminished; the slope of the line (i) con- 
tinually c^creases and the intersection of this line 
with the curve gets further and further away from 
the origin ; when the intersection comes on a part of 
the curve at an^ appreciable distance from the tan- 
gent at the origin, Ohm*s law will no longer hold. 
Suppose that^ the slope of the line (i) has fallen so 
that, as in Fig. 2, it is less than that of the tangent 
at the origin to the curve I=sNMF (x), and after the 
application of a force supoose the force is gradu- 
ally^ removed, the value of^T corresponding to the 
diminished force will be got by drawing parallels to 
PQ continually get^g nearer to the origin, and its 
value when the force has been entirely remov^ by 
drawing a parallel through the origin itself. ' ^e 
see from the figure that in this case the line through 
the origin, will intersect the curve again at S, shewing 
that I retains the finite value SN after the electric 
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force has disappeared. From the point of view of 
this paper, however, the part playra by the electric 
force in metallic conduction is to polarise the metal, 
i.e,, to form cl^iins : when once these are formed the 
electricity is transmitted along them by the forces 
exerted W the atoms on the electrons in their neigh- 
bours. Thus if the polarisation remains after the 
electric force is removed the current will remain too, 
just as it did in Kamerlingh Onnes’ experiment with 
the lead ring. The argument is similar to that by 
which Weiss explained the existence of permanent 
magnetism below a critical temperature. 

The remarkable results obtained by Kamerlingh 
Onnes only occur at the temperature of ‘liquid helium ; 
at the temperature of liquid hydrogen the metals show 
no sign of super-conductivity, the discovery of which 
is thus a result of being able to lower the lowest avail- 
able temperature a few degrees; it is a very striking 
instance of the truth of Browning’s line : 

The little more end how much it in. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — ^The General Board of Studies, in its 
annual report to the Senate, reviews the work do«ie 
and progress made in the experimental departments of 
the University during the academic year, I9i4-<I5. A 
large proportion of the scientific staff and some forty 
of the laboratory assistants are absent on military 
service; this, together with the enlistment of most of 
the students of military a^e, has led to a diminution 
of the usual output of original experimental investiga- 
tion. A large amount of experimental work has been 
done gratuitously^ for number of Government depart- 
ments in connection with problems arising out or the 
war, and certain of the laboratories have been able to 
offer such facilities to professors of Belgian universi- 
ties as have enabled them to continue the instruction 
of their pupils in this country. 

The School of Forestry has been greatly assisted by 
Lord Cowdray, who has offered ample facilities for 
the practical study of forestry in his woodIa||ds, which 
cover some seven square miles of country in Sussex. 
The research hospital is being used for |hf treatment 
of wounded officers under the control o? the Army 
Council, and some 300 patients have been already 
received. The pathological museum has been enricheil 
by a collection of specimens illustrating the effect of 
gunshot and other wounds on the bones and soft 
tissues, the material having been provided by the 
rst Eastern General Hospital.^ 

— ■ - — • 

The annual meetings of the Geographical Associa- 
tion will be held on January 6 and 7, at University 
College, London. On the morning of January 6, the 
presidential address will be delivered by Mr. J. 
Mackinder, and afterwards a discussion on “ The First 
Steps in Geography Teaching ** will be opened by Miss 
E. G. R. Taylor. ’ In the afternoon Dr. Marion New- 
bigin will lecture on “The Geographical Study of 
Rivers,” and the lecture will be fellowed by a discus- 
sion on “The Use of Home-made .Apparatus,” which 
will be opened by Mr. E. J. Orford. On the morning 
of January 7 a joint meeting of the Geographical and 
Historical Associations will be held, to aiscuss “The 
Relations, of Geographical and Historical Teaching in 
Schools.” Mr. H. J. Mackinder and Prof. Ramsay 
Muir will open the discussion. 

Practically the whole of our engt^ring colleg)^ 
have now overcome the earTv difficulties and opposi- 
tion which attended the starting of making munitions 
and otherwise rendering assistance in the present 
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emergency, and are now showing a production of 
gauges, gun parts, etc., which many engineers un- 
acquainted with the capabilities of college workshops 
and staffs have found difficult to credit. Colleges not 
making munitions arc training workers for the new 
munition factories, and many have undertaken re- 
searches of various kinds. Some information regard- 
ing the work in progress will be found in a paper by 
Dr. Walmsley and Mr. Larard, read at the Institution 
of Mechanical Engineers on December 17. It is to be 
hoped that the closer connection which exists at the 
present time between colleges and engineering works 
will not be broken when the war is over. Each side 
has much to learn from the other, and it promises 
well for the future that old prejudices on both sides 
are fast disappearing. 

It is announced in the issue of Science for December 
10 that Mrs. Russell Sage has given Syracuse Univer- 
city a fund to build a college of agriculture as a memo- 
rial to her father. The building is to cost several 
hundred thousand dollars, the exact sum to be decided 
later. Our contemporary also states that a new build- 
ing will be constructed for the Universitv of Illinois 
Medical School in Chicago for the clinical courses. 
The initial cost is to be about 20,oooZ., which will pay 
for one wing. This will be added to later as the 
demand for room increases. From the same source we 
learn that the trustees of Delaware College have made 
plans for the expenditure of a gift of ioo,oool. to the 
college by an unnamed donor. A report submitted by 
the chairman of the Plans and Development Com- 
mittee, which has been approved bv the board, shows 
that 5o,oooZ. will be used for a science hall to house 
the agricultural and chemical departments, 15,000!. 
to remodel the old dormitory building and turn it into 
a commons for the students, and 40,000!. will be sot 
aside for maintenance. 

Amo.ng the resolutions passed by the Headmasters 
Conference 19st w-eek was one moved by Mr. A. L. 
Francis, headmaster of BlundeU’s School, Tiverton, 
“That in the opinion of this conference very grave 
loss to the country is caused by the employment of 
3’oung students of exceptional mathematical and scien- 
tific ability as subalterns in Line battalions." Several 
important questions are raised by this resolution, but 
the chief point put forward by Mr. Francis was that 
the country should not permit itself to be deprived 
of its most ingenious and inventive brains in tbe grim 
struggles of the battlefield. “The place for the young 
man who has a special gift for science, mathematics, 
or mechanics is in the laboratory." Everyone will 
agree with this in principle, but the practical difficulty 
in deciding wl^at students are sufficiently endowed with 
a “special gift” to be husbanded for national work in 
science and invention is another matter. The 3’oung 
students to whom Mr. Francis seemed to refer were 
those of Public School age. but it may bo doubted 
whether at such an early stage it is possible to dis- 
tinguish the few original minds which are destined 
to create new knowledge. Succe.ss in examinations 
certainly does not provide a true standard by which 
this genius for productiveness in science and invention 
may be measured. What wc all deplore, and think 
.should be avoided, is the sacriffee of men like Capt. 
J. W. Jenkinson and Lieut. Moseley, who had shown 
exceptional ability as original investigators. Apparently 
the Headmasters Conference does not object to the 
young students embraced by the resolution becoming 
subalterns in corps of engineers and artillery, where 
there are oppojgunities of applying a knowledge of 
science And mathematics, or even in the guards or the 
cavalry, \yhere there ma> be no such need. Hundreds 
of able ^df-nts of mathematics and science from 
university colleges and te::hnical schools are at present 

NO. 2409, VOL. 96] 


I serving as privates and* non-commissioned officers in 
the Army, and tho rank offered by the War Office to 
I exceptional men in such subjects as chemistry and 
mining is not usually that of a subaltern but of a 
corporal. 

Thr annual report of the Royal Technical College, 
Glasgow, for the session 1914-15, has reached us. 
The “Roll of Members, Students, and Past Students 
on the King’s Service" forms an appendix of a 
hundred pages. The roll comprises eight members of 
the governing body and of committees, 37 members 
of the staff, 1x52 students of igiA and 1915, and 622 
students of previous sessions. These are serving in 
the following capacities : — Officers, 490 ; non-commis- 
sioned officers, 351 ; men, 966; nurse, i ; and on social 
service, ii. The appointment of 114 naval officers 
from the School of Navigation is specially noteworthy. 
The report records the deaths of ninety-one whose 
names appear on the roll. The reduction in the 
I normal work of tho college is indicated by the follow- 
ing comparative table of the number of students who 
enrolled - 

Day Evening ^ Total 

students students individuals 

19H-I5 445 2583 3028 

669 43^2 son 

These enrolments necessarily include the large number 
of students who offered themselves during the session 
for active service, or who received appointments under 
firms manufacturing munitions. Many former mem- 
bers of the staff and students of the department of 
chemistry are now engaged in this work, and this 
. department has made a contribution of about 
I 150 men to the corps of chemists attached to the Royal 
Engineers. There are usually about 150 day students 
at work in the chemical laboratory during the session, 
but in the last week this number had dwindled to four, 
while of ten assistants on the staff only two were left. 
The plans for the increase of the new endowment fund 
initiated to extend the facilities available for higher 
studies and for research work have necessarily been 
postponed, but a grant of 5200Z. from the Bellahouston 
Trustees towards this object is acknowledged in the 
report. 


SOCIETIES AND ACADEMIES. 

London. 

Geological Society, December i. — Dr. A. Smith Wood- 
I ward, president, in the chair. — Dr. J. W. Evans : 
Petrological methods. .The different methods 'of ob- 
taining the direction s-image (“ interference figures ") 
of a small rnineral in a rock-slice, unaffected by the 
light from neighbouring minerals, were discussed. The 
author prefers the use of a diaphragm in the focus of 
the eyepiece, in conjunction with a Secke lens ; he also 
described the inferences that might be drawn from the 
form, position, and movement on the rotanon of tbe 
stage of the isogyres (dark bars or bushes) in the 
directions-i mages, both of chance sections and of those 
cut parallel to planes of optical symmetry or at right- 
angles to optical axes. He showed how the character 
or sign of the crystal and its approximate optic, axial 
angle might be determined. 

Linnsan Society, Deceq^icr 16.— Prof. E. B. Poulton, 
president, in the chair.^E. S. Goodrich ; The repro- 
duction of Protodrilus. The author criticised the 
aepount given by Prof. U. Piesvtntoni, according to 
whom there are in most species of the genus male 
and hermaphrodite individuals. Dr. Orton having re- 
cently discovered Protodrilus flavocapitaius at Ply- 
mouth, the author has been able to study large num- 
bers at the Marine Biological Laboratory. The appar- 
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ent males and females are about equal in si/.c and 
number; but in ripe females spermatozoa can often be 
seen, and many of the ova are fertilised. Mr. Good- 
rich brought forward evidence that these spermatozoa 
are derived from the males, are not developed in the 
females, and that their presence is due to normal 
internal cross fertilisation between the sexes. — Miss 
Marietta Pallis : The structure and history of “ Plav,** 
the floating fen of the delta of the Danube. Plav is a 
Russian word : it signifies the floating thing or float- 
ing stuff, and is the name given by the fishermen of 
the delta of the Danube to a floating raft of vegetation 
built up almost entirely of living reed, Phragmites 
communis, Trin., ) 8 . flavescens, Gren. and Godr., and 
earth. The variation in length of the aerial portion 
of the reed-shoots is so striking (they vary from about 
4 ft. to about 17 ft.), that it suggests the presence of 
different varieties of reed. Evidence is given that this 
variation is not specific or due to the factors of the en- 
vironment, but is inherent in the reed. The different 
sizes of reed-shoots are held to be different branches of a 
definite and complicated reed-system, the first and 
final branches of which do not co-exist. — ^T. A. Dymes : 
The seed-mass and dispersal of Hellehorus foeiidus, 
Linn. The seeds of H. foeiidus, L., are remarkable 
in being shed from the follicle in a single mass, bound 
more or less tightly together by a thick, white ventral 
strip of oleaginous tissue. Owing to the contrast of 
the shining elaiosome with the almost black seeds, the 
mass as a whole bears, at a short distance, a deceptive 
resemblance to the larva of a beetle. Observations 
were made, over two consecutive nights, on the work 
of the snails, which disintegrate the mass by devour- 
ing the elaiosome, thus reducing it eventually to single 
seeds. Experiments were also made with "a view of 
establishing the possibility of molluscan dispersal of 
single seeds over a short distance. Observations in 
nature, and on captive Helix aspersa, point to the 
conclusion that the elaiosome offers an attraction as a 
molluscan dainty in the way of food. Experiments in 
the open do not support the idea of the larval re- 
semblance being an adaptation to ornithochory, or that 
there is any regular dispersal bv the birds of the neigh- 
bourhood. Observations and experiments with the 
ants, Donisthorpea nigra and Myrmica laevinodis, 
prove that they carry off whole masses, fragments, 
and single seeds, and take them into the nest. On the 
other hand, their behaviour docs not favour the sug- 
gestion that the larval “mimicry** is operative, so far 
as they are^ concerned. The claim to myrmecochory 
is not a valid one. So far as the ants are concerned, 
neither the larval resemblance nor the massing brings 
to the species any advantage which it would not 
possess if the seeds were shed singly, as is usually, 
if not universally, the case with those that are adapted 
to these insects. The larval resemblance, which 
cannot be denied, suggests an adaptation to some 
«till unrecognis^ agent or agents, and observations 
^t the duitributional headquarters of the secies are 
much to, be desired. In order to clear up the mystery of 
the mass. 

Manchester. 

Literary and PhWosophical Society, November 30.— Prof. 

J*. Hicksoh, president, in the chair. — Prof. 
■G. Elliot Smith : further notes on pre-Columbian re- 
presentations of the elephanLin America. An amplifi- 
cation of the letter published^h Nature of November 

(P* 340)- Further examples of representations of 
the elephant Vero ibown ; and attention was directed 
to the fact that thd^indu god Indra, who was asso- 
ciated^ with the elephant, killed Vritra, who kept the 
rain in the clouds, Just as the Central American 
elephant-headed god stood upon the head of the ser- 
pent, who prevented the rain from reaching the earth. 
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— T. A. Coward : A change in the habits of the black- 
headed gull. Owing to the remarkable increase in its 
numbers since the Wild Birds’ Protection Act of 1880, 
this gull has extended its range inland, and it is now 
an inland fis ^ell as a shore' bird. This increase, in 
north Cheshire, has resulted iin a noticeable change of 
habit, secondary to the change^ mentioned above, for 
within the last few years the bird has been roosting 
nightly on the waters of Rosthernc Mere during 
autumn, winter, and early spring. Normally, the 
roosting and feeding hours of a bird which feeds upon 
the coast are regulated by the tides, but these Cheshire 
birds retire to roost like any other diurnal bird, about 
sundown. The area which these regular diurnal feed- 
ing and nocturnal sleeping black-heads frequent is 
contiguous to an area where others of the same species 
feed and sleep according to the constantly changing 
hours of the tide in the neighbouring Mersey estuary. 

Duelin. 

Royal Irish Academy, December 13. — Sir John Ross 
of Bladensburg, vice-president, in the chair. — H. 
Ryan and J. /ugar : Studies in the diffavone group. 
III. — Derivatives of dicoumaranone and of diflavanone. 
Dianisylidenediacetoresorcinol, which was prepared by 
condensing anisaldehyde with diace tor esorcinol, was 
converted into its diacetatetetrabromide. Alcoholic 
potash converted the latter compound into dianisylidene- 
dicoumaranone, instead of forming, as. might be ex- 
pected, di-^-mcthoxydiflavonc. In the presence of 
alcoholic hydrochloric acid dianisylidenediaceto- 
resorcinol interacted with anisaldehyde to form anisyl- 
idene - 2 - ^ - methoxycinnamojrl - 3-hydroxy-4 -methoxy- 
ffavanone, and also dianisylidene-4 : 4'-dimethoxy- 
diflavanone. — H. Ryui/and M. J. Walsh : Studies in the 
diffavone group. IV. — Diveratrylidenedicoumaranone. 
By condensing veratric aldehyde with diacetoresorcino! 
a crystalline solid (diveratrylidenediacetoresorcinol), the 
constitution of which resembles somewhat that usually 
attributed to curcumindimethyl ether, avas obtained. 
Unlike curcumin, however, the substance can scarcely 
be regarded as a mordant dye. It formed a crystalline 
diacetate, which readily added on bromine, and the 
product, on warming with potash, gave diveratrylidenc- 
dicouniaranone. — H. Ryan and Miss G. PInnkett : Un- 
saturated j 9 -diketones. III. By the condensation of 
veratrylideneacetone with dimethyl oxalate a diketone, 
3 : 4-dimcthoxycinnamoyIpyruvic methyl ester, was ob- 
tained. It formed an isooxazole and a benzeneazo- 
derivative. Gentle hydrolysis converted it into the 
corresponding acid. The substances arc mordant dyes, 
and, with mordanted wool, give colours very similar 
to those got with curcumin, the dimethyrether of 
which they probably resembleiin constitution. — H. Ryan 
and Miss" A. Devine : The condensatioh of aldehydes 
with ketones. 1 * 1 1 . — Aldehydes with methyl-ethyUketone. 
a-BenzylidenemethyI-ethy!-ketone reacts with benz- 
aldehyde in the presence of aqueous alkali to form a 
crystaliinccompound,C,.Hi, 0 „ which melts at 83-86®. 
It, as well as a-benzylidenemethyl-eth;^L^etone, inter- 
acts with benzaldehyde in the preapn^ pf alcoholic 
hydrochloric acid to form a colourless ^^stalline solid, 
C„H„ 0 , which melts at 156® C. TSe latter com- 
pound may also be got by the action of excess of 
benzaldehyde 6n methyl ethyl ketone in the presence of 
alcoholic hydrochloric acid. a-Benzylidenemethyl-ethyl- 
ketone if eacts with anisaldehyde and with oiperonal to 
give the crystalline compounds C,7Hs«0, and 
CsrHaoOi respectively, and al^o one molecule of methyl- 
ethyl-ketone condenses with piperonal to form a crystal- 
line solid which hvis the formula The com- 

pound C,|H„0, forms an oxime, hoi the compound 
Cs^HaoO forms neither an oxime nor a pnenyl- 
hydrazone. With excess of bromine it gives a di- 
bromide, CaaHjoOBr,. 
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Paris. | 

Academy of Sciences, December 13.— M. Ed. Perrier 
in the chair. — G. Bigourdan : The forgotten astronomer, 
Jean de Ligni^res, and the renaissance of astronomy 
in Europe. Riccioli Astronomia Reformata,” 1665), 
giving the latitudes and longitudes of various stars, I 
reproduced a small catalogue, the author of which 
was unknown to him, and since called by the name of 
Astronomus incognitus. Reasons are now given show- 
ing that this unknown astronomer was Jean dc 
Ligni^res, a master of the University of Paris. The 
positions given in this catalogue are for the year 1364. 
— G. Humbert : The smproximation of real irrationals. 
— H. DouvIIM : The Orbitoids of the Danian and of 
the* Tertiary. — ^J. Guillaume: Observations of the sun 
made at the Observ.atory of Lyons during the second 
quarter of The observations made on seventy- 

two days are tabulated, showing the number of spots, 
'their distribution in latitude, and the distribution of 
the faculae in latitude. — M. Mesnager : The elastic 
equilibrium of an indefinite plate of uniform thickness, 
compressed by tw’o equal and opposite forces uniformlv 
distributed along two parallel right lines situated in a 
plane^ normal to the bases. — Pierre Bretcau : The pre- 
paration of phosphorescent calcium sulphide. Modifica- 
tions of Verneuil’s method are suggested. The sul- 
phide is first prepared from a mixture of calcium 
carbonate and sulphur by ignition at a red heat, and 
this is then impregnated with i / 10,000 of its weight 
of bismuth. This is again raised to a red heat and 
allowed to cool slowly. — Mile. Yvonne Dehorne : An 
Actinostromid of the Cenomanian. — J. Bepclln : The 
discovery of deposits of large Pythonomorphs in 
the Upper Cretacean in the neighbourhood of Jeru- 
salem. — Ph. Flajolet : Perturbation of the magnetic 
meridian at Lyons (Saint-Genis-Laval) during the 
second quarter of 1915. — A, F. Legendre: General con- 
siderations on the structural forms of south-western 
China and the Tibetian borders.— C.Sauvageau : Thecom- 
mencements of the development of Saccorhiza hulbosa. 

— Arthur Compton : The influence of some meteoro- 
logical factors on the appearance of cases of cerebro- 
spinal meningitis. The degree? of humidity of the 
atmosphere would appear to be a meteorological factor 
of great importance in determining the ap|>earance of 
this disease when the organism is alreadv present ir. 
the country.— M. Weinberg and P. F. Sdguin : Re- 
searches on gas gangrene. This communication gives 
the results of the study of a hundred cases of this 
infection, together with suggestions for a serum treat- | 
ment. — E. Vastlcar : The terminations of the acoustic 
nerve. 
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O N several occasions last year, the Premier 
and other members of the Government said 
in the House of Commons that the services ren- 
dered by scientific men in connection with war 
problems had been of high national value. It 
was acknowledged in the same place last July 
that practically all the laboratories in the country 
had been placed at the disposal of the War Office, 
which had derived great benefit from ad- 
vice and information received from the Royal 
Society, the National Physical Laboratory, the 
universities, and other bodies; and opportunity 
was then taken to convey the thanks of the Army 
Council to these scientific and learned bodies. 

Recent events have indeed brought men of 
science into closer relationship with national affairs 
than ever before, and some attempts have been 
made to organise their efforts. We give else- 
where in this issue a list of scientific committees 
appointed by the Government and various socic- 


readjustment of the rewards made for it will 
be demanded. 

We anticipated that the publication of the list 
of New Year Honours would show definite public 
recognition of the national, importance of science 
by the award to a number of leading and repre- 
sentative scientific workers of the distinctions 
which the country has to bestow. It was reason- 
able to have this expectation, since, as we have 
said already, no payment is made to the men of 
science who have been called in to assist the 
State w'ith expert advice and judgment. We 
have now the list of New Year Honours before 
us; and among the scores of names we do not 
find a single honour given specifically for scientific 
work. Several men of science engaged in Govern- 
ment departments, as well as leading surgeons 
and physicians, are selected for various honours, 
but outside what may be termed official circles, 
science is practically ignored. 

Many of the honours are rightly given for 
valour or distinguished action during the present 
war, but the services rendered by scientific men in 
order to make the nation strong enough for battle 
on land or sea under modern conditiof^s are for- 


ties to assist the country in the present crisis, gotten. It would not be supposed, from the list 

It will be noticed that in most cases, whether of honours, that science had anything to do with 

of Government panels of consultants or com- the war, yet every branch of the Army, Navy, 

mittees of scientific societies, the services ren- and Medical Services is dependent upon it; and 

dered are gratuitous. No particular publicity has there never was greater need than now of making 

been given to this fact; and the majority of the utmost use of all that science can offer. 


people are, therefore, unaware that the best 
expert scientific and technical knowledge has thus 
been placed freely at the disposal of the Govern- 
ment. As most scientific work is done for the 
good of the community instead • pf the personal 
'profit of the individual, it is usually assumed 
ofticia^ly that np payment need be made for it. 
The reverse is the case in other professions, 
where expert advice is never expected unless 
adequate fees are forthcoming. We were given 
several notable examples of this in a statement 
issued by the Treasury a few days ago, showing 
the pa^jments made to the Law Officers of the 
Crowii^nce 1905. The total amount received 
by these officers during this period was nearly 


Chemists have directed the manufacture of high 
explosives and fine chemicals urgently needed, and 
have provided means of protection from poisonous 
gases ; electricians have made it possible for 
aeroplanes and airships to use wireless telegraphy 
as a means of rapid communication of intelli- 
gence to field stations at a distance of thirty miles 
or so; mathematical research and physical ex- 
periment are responsible for the de'signs of our 
most stable aeroplanes; optical science gives our 
battleships range-finders which will enable ranges 
to be determined within fifty to a hundred yards 
at a distance of a dozen miles; and, thanks to 
the adoption of scientific methods, the incidence 
of disease among our troops in France has been 


250,000/. In the year 1912-13 Sir Rufus Isaacs far lighter than in any previous campaign. It 
received 16,762!. Attorney-General, and in the would be easy to multiply these applications of 


year 1913-14 Sir John Simon was paid 14,303!, 
We are glad that attention has been directed to 
these generous emoluments for legal senuces, 
which arc essentially non-productive and unpro- 
fitable; and we believe that when the public has 
been sufficiently enlightened as to the relative 
values of national work in law and science, a 
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science to modern warfare many times, but 
national recognition of them is still to be sought. 

The honours list includes six new peers; and 
we are disappointed, rather than surprised, not 
to find the name of a representative of science 
among them, though no scientific men have been 
called to the peerage to fill the gaps caused by 

U 
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the deaths of Lord Kelvin, Lord Lister, and Lord 
Avebury. There are six new Privy Councillors, 
and three new members of the Privy Council in 
Ireland; and of the nine, all except one are, or 
have been, members of the House of Commons, 
including two Labour members. The total dis- 
regard thus shown to the power which scientific men 
can bring into the chief council of our Sovereign is 
characteristic of the political mind which advises 
his Majesty in the selection of men worthy of 
the honour. The work of science is unknown to 
political circles ; and the road to the Privy Council 
is not through Burlington House or other centres 
where scientific men add their contributions to 
the store of knowledge by which alone can 
national greatness be ensured, but through Par- 
liament and the market-place, where distinction 
is not gained by producing-power, but by per- 
suasive rhetoric. 

From the national point of view, the Privy 
Council should include many men of distinguished 
eminence in pure and applied science, whereas, 
now that Sir Henry Roscoe is dead, there is 
not a member of the Council who can be specially 
regarded as a representative of science. We sup- 
pose that this accounts for the fact that the com- 
mittee of the Council appointed to administer 
the moneys voted by Parliament for the develop- 
ment of scientific and industrial research does not 
include a single man of science. Scientific and 
industrial expeits constitute a council to advise 
the committee, but are naturally subordinate to 
it. In a State which used true standards of value, 
each of these experts would be a member of the 
Privy Council instead of being under the control 
of a committee which knows nothing whatever of 
the technical difficulties to be faced. In this 
country, under the pressure of public opinion, our 
ministers appoint advisory committees of men of 
science and Engineers for war problems connected 
with the Ministry of Munitions, Admiralty, the 
Board of Trade, and other departments of State; 
but, whereas all the members of these committees 
would have been made Privy Councillors in Ger- 
many, not a single one is given the like honour 
here. Yet the Times can refer to “an exceedingly 
catholic selection of new Privy Councillors, 
among whom Mr. Will Crooks is perhaps the 
most notable and the nearest in accord with the 
spirit of the time.” 

We need not attach much importance to the 
phrase used by our contemporary; yet it is true 
of the world bounded by the political horizon, 
where votes count for more than genius. True 
also it is, and characteristic of the spirit of the 
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time .as embodied ifi the ^aily papers, that, so 
far as wc have seen, not a single reference has 
been made to the almost complete absence of the 
names of scientific men from the list of honours, 
and the usual satisfaction has been expressed at 
the selection. The indifference thus shown to 
science, when all its resources are needed for the 
successful prosecution of the war in which we 
are engaged, and for the industrial conflict to 
follow it, makes us wonder whether our statesmen 
are capable of understanding what scientific work 
means to a nation. We live in a scientific age, 
yet we are governed by men who belong to a 
century ago; and in their hands, unfortunately 
for national dignity, lies the division of national 
honours and emoluments. “ Honour and glory 
and power “ are thus much easier won by engag- 
ing in politics or commerce than by a career 
devoted to science. All the benefits of modern 
civilisation arc due to the achie^ments of science 
or inventions based upon them ; but neither the 
multitude nor its masters in politics or industry 
are familiar with the names of the men whose 
work has provided the comforts and the strength 
of the present day. While this condition of things 
persists, science cannot reasonably hope that its 
meritorious services to the State will receive en- 
lightened attention or just reward. 

THE BRITISH COAL-^TAR INDUSTRY. 
The British Coal-Tar Industry: Its Origin, De- 
velopmcnt, and Decline. Edited by Prof. 
W. M. Gardner. Pp, ix-f437. (London: Wil- 
liams and Norgate, 1915.) Price los. 6d. net. 

I N this volume Prof. Gardner has collected a 
series of lectures and addresses delivered on 
the British coal-tar industry and allied subjects 
during the last fifty years. These discourses fall 
naturally into two categories, those delivered 
before the war and those dealing with the problem 
of the shortage of dyes arising from the war,. 

The first three lectures of the earlier series arc, 
very appropriately, the Cantor Lectures of 1868 
on the aniline or coal-tar colours by Sirjj^illiam 
Perkin, the discoverer of mauve or aniline purple, 
the first synthetic dye. Successive discourses by 
other lecturers at first indicated a ^satisfactory de- 
velopment of the youthful indvistry in England 
and France, but in 1881 a note of warning was 
sounded by Sir Henry Roscoe, the subject being 
indigo and its artificial production, when the lec- 
turer pointed out that, while the raw materials of 
the synthetic dye industry were produced in 
England, the conversion of these crude substances 
into finished and valuable colours was very largely 
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effected in Germany. He attributed this early 
success of the German competitors to three causes 
— the cultivation of organic chemistry, the recog- 
nition of the value of scientific training, and the 
adverse influence of the English law of patents. 

From this time onwards the lecturers assume 
the part of chemical Cassandras, foretelling to un- 
heeding cars the decline of the British coal-tar 
coloui industry. In 1885 the discoverer of mauve 
dealt with the matter, alleging that the patent laws, 
the fiscal policy of Great Britain, and the disin- 
clination of British manufacturers to employ well- 
trained chemists were causes militating against 
the commercial success of the industry. 

Prof. Meldola, in discussing the scientific de- 
velopment of the industry up to the year 1886, 
advised the English manufacturer “to look after 
the science and leave the technique to take care 
of itself.” . 

The elTcct of scientific research on the cost of 
the dyes was strikingly brought out in the Hof- 
mann Memorial Lecture delivered in 1896, when 
it was stated that magenta,' which was formerly 
worth three guineas an ounce, could then be 
bought at 2s, 9d. per pound. An instructive sum- 
mary of the relative progress of the industry in 
England and Germany during the period i88(>-i9oo 
was given by Prof. Green in a paper to the British 
Association in 1901. In this publication the 
author denounced in scathing terms the English 
manufacturer who “considered that a knowledge 
of the benzol market was of greater importance 
than a knowledge of the benzol theory,” and the 
conclusion was drawn that “ it is not so much the 
education of our chemists which is at fault as the 
scientific education of the public as a whole.” 

The indigo crisis arose in 1901, when it was 
realised that the problem of the artificial pro- 
duction of indigotin had been successfully solved. 
The history of this wonderful achievement, in- 
v'olving many years of intellectual labour and 
organised scientific team-work, was narrated by 
Dr. Brunck at the opening of the Hofmann House 
in Berlin in 1900. A translation of his lecture 
is given 'almost in extenso. 

A portion of the Presidential Address . to the 
British Association in 1902 is devoted to the topic 
of “applied chemistry, English and foreign.” 
Read in the Kght of recent events. Sir James 
Dewar words have a knell of prophecy fulfilled. 
“To my mind, the really appalling thing is not 
that the Germans have seized this or the other ., 
industry, or even that they piay have seized upon 
a dozen industries. It is that the German popu- 
lation has reached a point of general training and 
specialised equipment which it will take us two 
generations of hard and 'intelligently-directed 
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educational work to attain. It is that Germany 
possesses a national weapon of precision which 
must give hbr an enormous initial advantage in 
any and every contest depending upon disciplined 
and methodised intellect.” 

In 1905 Prof. Meldola disposed of the plea that 
the colour industry declined in England for want 
of duty-free spirit. Incidentally he also demon- 
strated the inaccuracy of the view .sometimes ex- 
pressed that the colour manufacture was stolen 
from us by our foreign competitors. The cause 
of our decadence is mainly the discovery of new 
colouring matters by foreign chemists. Prof. 
Meldola *s reference to the lot of the few research 
chemists in any English works will appeal very 
forcibly to those who have undergone this ordeal. 
“We were but a handful of light skirmishers 
against an army of trained legionaries.” 

Of the lectures and addresses delivered during 
the war period one may select Lord Moulton’s 
discourse on the manufacture of aniline dyes in 
England. This discourse deals with the prevail- 
ing shortage of dyes, the cause of German 
supremacy in their manufacture, and the means 
to be adopted to establish a British dye industry. 
The formation of a large national company is ad- 
vocated, a company which is to be co-operative 
between the producer and consumer. 

The compiler of this volume contributes two 
articles to this discussion of the character of the 
new company, and insists that “it is foredoomed 
to failure unless a scientific rather than a purely 
commercial spirit permeates the management.” 
Similar views are expressed by Prof. Frankland 
in a very illuminating synopsis of the chemical 
industries of Germany. “If the proposed under- 
taking is to succeed, real chemists must be on 
the directorate, and in a sufficient proportion to 
give effect to their views.” After recounting the 
history of German chemical industry and illustrat- 
ing the magnitude of the chief bra*nches of this 
trade, the lecturer emphasises the difficulties 
attending the rehabilitation of chemical industries 
in this country owing to the attitude of the in- 
fluential classes of the population towards science 
in general and towards chemical science in par- 
ticular. 

The two concluding chapters are the Presi- 
dential .Addresses for 1915 to the Institute of 
Chemistry and to the Chemical Society. In the 
former of these addresses Prof. Meldola, after 
referring to the warnings he uttered thirty years 
ago, pleads for scientific guidance and direct expert 
assistance in the management of our chemical fac- 
tories. In the latter address Prof. W. H. Perkin, 
in discussing the possibility of recovering some of 
the lost chemical industries, urges a close alliance 
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between the works and the research laboratories 
of the universities. He also deals with the 
prospects of the new dye company, and suggests 
certain lines along which this enterprise might 
develop to the best advantage. G. T. M. 

SCHOOL MATHEMATICS. 

(1) A First Book of Arithmetic. By S. Lister. 
Pp. vii + 258. (London: Macmillan and Co., 
Ltd., 1915.) Price is. 6d. 

(2) Elementary .Algebra: First Year Course. By 
F. Cajori and L. R. Odell. Pp. vii + 206. 
(New York : The Macmillan Co. ; London : 
Macmillan and Co., Ltd., 1915.) Price 35. net. 

(3) Revision Papers in Algebra. By \V'. G. 

Borchardt, Pp. vi + 152 -f Answers. (London : 
Messrs. Rivingtons, 1915.) Price 2s. 

(4) Tables for Converting Shillings, Pence, and 

Farthings into Seven Places of Decimals of a 
Pound; and for the Reconversion of Decimals. 1 
Pp. 6. (London : C. and E. Layton, n.d.) I 
Price 15 . net. j 

(5) The Rapid Reckoning Chart. By Dr. E. E. . 

Fournier d’Albe. (London: Educational j 

Supply Association, Ltd.) Price 3d. net. | 

(i) ' I 'HE decimal fraction is the central point j 
X of modern arithmetic. This is realised 
by Mr. Lister, who begins his book with the j 
graphical nhheus. The explanation of ils use for 
integers leads up very simply to its use for decimal 
fractions. All other aids are also pressed into the 
service, such as the use of metric measurements, 
expression of a decimal in words as so many 
tenths and hundredths, and the actual measure- 
ment of lengths by a suitably divided ruler. It 
is, in fact, difficult to see how the dullest boy 
can fail to grasp the idea as presented by Mr. 
Lister. 

We arc pleased to, sec a book on arithmetic 
compressed within little more than 200 pages, but 
rather regret the suggestion contained in the title 
“ A First Book of Arithmetic ” that further books 
on the subject must be used. The title may, 
however, be nothing more than a concession to 
custom. Similar concessions are seen in the very 
elaborate tables of money and measures and in 
the conversion between different systems of 
measures. Such concessions arc not only par- 
donable ; they are necessary if a book is to suc- 
ceed. We wish the book all success; it is thc"^ 
best we have seen for a long time. 

(2) This book on elementary algebra is pleasing 
in several ways. It contains historical notjdi on 
the development of algebraic notation, including 
the remarkably clever notation in use among the 
Egyptians nearly fuur thousand years ago. There 
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are also portraits of /amous mathematicians, with 
historical notes. The type is pleasant to the eye 
and eminently legible, and the general get up of 
the book attains the usual high American 
standard. Graphs are suitably introduced by a 
temperature curve and a graph of the price of 
coal; and the treatment of the multiplication of 
negative quantities is the best we have seen. 
’N’ct, when we come to the essence of an 
algebra, the problem, we find all the old unnatural 
riddles and never a hint of a problem that is real 
or connected with daily life; and this in a book 
to which a famous American professor lends his 
name. When we consider the advance that has 
been made in England we are tempted to thank 
God that we are not as other nations are, and to 
derive more pleasure in this way than from all 
the merits of the book. 

(3) With the ink upon our pen still w’et from 
our Pharisaical boast, wc turn the “ Revision 
Papers in Algebra and find ourselves liable to 
the question, “Wherein is this book better than 
the other?*’ It is true that this book also con- 
tains no natural problems. The natural problem 
belongs chiefly to the beginnings of the subject, 
and the student who carries his studies on to 
indices, surds, binomial theorems, and manipula- 
tion must not expect them. The quesI;ion$ before 
us are fully as good as he has any right to expect. 
His proper course is to study the calculus instead, 
or, if he is too weak a mathematician for that, 
to drop the subject of mathematics. Meantime 
examiners require this stuff, schools teach it, the 
pupil must know it, and Mr. Borchardt meets 
their needs admirably. 

(4) The calculating machine arrived some time 
ago, and some of the results of its arrival begin . 
to emerge. The imperial system of weights and 
measures docs not fit the calculating machine. 
The machine will not (without assistance) tell you 
the price of 3 tons 7 cwt. 30 lb. of copper at 
6oi. 175. 4d. a ton. So far as pure money calcula- 
tions are concerned, the necessary assistance is 
provided by the tables we have before us for ex- 
pressing any sum of money as the dechnal of a 
pound sterling and vice versa, an excellent and 
well-printed table of four pages. The sum of 
money prepared by this table is put into the 
machine, and the result provided by the machine 
is restored by the table to its usual form. In some 
happy future we shall decimalise our money once 
foi' alf by Act of Parliament. Until then these 
tables by Messrs. Layton have great value as a 
labour-saving device. 

(5) Fournier d'Albe's ingenious chart is a 
graphical computer which will perform various 
operations up to the extraction of the cube root. 
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It i^ives the result of the operation within i per 
per cent., a serviceable degree of accuracy. If 
it is as successful as it deserves to be, perhaps in 
a new edition the publishers will consider whether 
a somewhat larger scale is possible, and whether 
the instructions can be made visible at the same 
time as the chart. D. M. 


THE NORTHERN BANTU. 

The Northern Bantu: an Account of some 
Central African Tribes of the Uganda Frotec- 
t orate. By the Rev. J. Roscoe. Pp. xii + 305. 
(Cambridge : At the University Press, 1915.) 
Price 125 . 6d. net. 

M r. roscoe is too well known as an 
ethnologist to require any introduction 
to the readers of Nature, who if they are study- 
ing the Negro people of Africa will read his new 
book as eagerly as its predecessors, or those 
admirable articles from his pen published in the 
Journal of the Royal Anthropological Institute. 

The book under review deals with the physical 
appearance, manners, customs, beliefs, numbers, 
and to some extent birth-rate, of the following 
(more or less) Bantu tribes of the Uganda Protec- 
torate — tte Banyoro, Ankole, Bakenc, Basoga, 
and Tesc^"' The Teso are Nilotic in speech, and 
their inclusion in a review of the Bantu-speaking 
peoples of eastern Equatorial Africa is only a 
matter of propinquity. 

According to Mr. Roscoe, the Bantu area of 
the Uganda Protectorate must be considerably 
extended beyond what was accorded to it in 
previous conceptions. He writes of the Bakenc 
a most interesting Bantu tribe in the very 
< entre of the Uganda Protectorate, dwelling in 
floating huts on the Mpologoma River, on Lake 
Kic^a, and on Lake Salisbury. He also adds, 
“I believe, on Lake Rudolf.” He docs not give 
us any reference for this last suggestion, which, 
if well confirmed, would be most interesting, as 
it w»ould give us the farthest north known of any 
Bantu or semi-Bantu tribe in eastern Equatorial 
Africa. Oskar Neumann, who explored these 
regions between Uganda and Abyssinia about 
1898-99, contended that he had traced the Bantu 
“type” as far north as southern Galaland (the 
Omo River basin, etc.). Presumably he meant 
‘‘physical type,” and so far as the Bantu have 
any generalised physical type (though it is more 
and more difficult to attribute such to them),, it 
is certainly to be met with in the country of 
Karamojo west of Lake Rudolf. Moreover, not 
a few place-names and tribal names in that region 
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suggest the previous existence of Bantu-speaking 
people before a succession o{ conquests and 
colonisations^ by the Nilotes. Mr. Roscoe say# 
that the Bakene of Lake Kioga are allied to the 
Basoga, and speak a language or a dialect very 
similar to Lusoga. Now Lusoga is so close to 
Luganda that it cannot be accorded more than a 
dialectal difference. Consequently, if his deduc- 
tions regarding the Bakene (not supported, how- 
ever, by any vocabulary) are correct, they are in 
common with the Basoga and the Basese, out- 
lying clans of the original Baganda nation. 

Mr. Roscoe attributes to the Bagesu of western 
Mount Elgon the practice of eating a i>ortIon of 
the corpses of their dead and throwing the rest 
to the wild beasts. He rightly alludes to the very 
” Negro ” appearance of the Bagesu and their 
low status in culture, and remarks on this as 
being so extraordinary w-hen they are surrounded 
by both Bantu and Nilote people of handsome 
physical development and rather remarkable 
advance in native civilisation. I noted the same 
fact in my “Uganda Protectorate,” arid gave 
therein photographs of Bagesu types to illustrate 
their physical resemblance to the Forest Negroes 
and the Congo Pigmies. But my own visit to 
their country, together with indications given by 
Mr. C. W. Hobley, revealed the interesting fact 
that the Bagesu speech may be cited, as perhaps 
the most archaic form of Bantu language. It is 
one with very elaborate prefixes and pre- 
prefixes, and is a highly developed speech, prob-* 
ably imposed on these forest savages at a com- 
paratively ancient date by the first Bantu in- 
vaders of eastern Equatorial Africa, just as the 
Congo Pigmies and Forest Negroes of Central 
Africa now speak for the most part Bantu tongues 
or languages imposed on them by the Sudanic 
negroes and negroids. 

Unfortunately, the photographs specially taken 
by Mr. Roscoe for the illustration of this work 
failed to materialise, owing to the breakdown of 
his apparatus, and although the book contains a 
number of interesting illustrations, they are not 
always apposite to the author’s descriptions. 
Nevertheless, some of these are of great interest, 
especially that of the King of Bunyoro wearing 
the special hat for the “secret court.” 

I'his last book by Mr. Roscoe will confirm 
niany in the impression that much indirect and 
ancient Egyptian influence has penetrated to the 
n||^oes of northern Equatorial Africa, especially 
the I^fntu, and has been the foundation of most 
of their religious beliefs and customs. It would 
abnost seem as if from this and that deduction 
there Inid been a former continuous tribe to tribe 
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intercourse between the southern frontiers of the 
Egyptian empire and the regions bordering 
Mount Elgon and the division of the Niles, and 
that some subsequent invasion of the eastern 
Sudan by the Nilotic Negroes acted more or less 
completely as a barrier for any further penetra- 
tion of the white man’s ideas from the direction 
of Egypt and Abyssinia. [ 

H. H Johnston. j 


OVR BOOKSHELF. 

Quantitative Laws in Biological Chemistry, Hy , 
Dr. S. Arrhenius. Pp. xi 4 -i 64 . (London: 1 
G. Bell and Sons, Ltd., 1915.) Price 6s. net. 
Until recently, elementary Greek was considered 
a necessary part of medical education, though it 
was scarcely possible to justify its inclusion on 
the ground of utility. Higher mathematics may 
well take its place, for it becomes increasingly 
plain that a real working knowledge of it will 
soon lx; indispensable for the student of biology 
or medicine, whether he is content to follow 
modern developments or aspires to aid its pro- ) 
gross. The present work, Arrhenius’s latest con- j 
tribution to the science, is convincing proof of i 
this tendency. | 

The substances concerned in biochemical re- j 
actions are frequently present in such minute j 
quantity, and associated with large amounts of 
other organic substances, that the older chemical 
methods are of little use, and recourse must be 
had to the newer methods of physical chemistry. 
How this may be done, and the nature of the 
results, are all to be found in this important 
book. 

Among the subjects dealt with are enzymes, • 
toxins, antibodies, specificity, digestion and | 
resorption, and immunity. Detailed criticism is ’ 
out of the question, but attention may be directed j 
to the discussions on researches “in vivo” and | 
“in vitro” (p. 84); on rclation.ship, or, literally, | 
consanguinity; and «n the “poison spectra” of 
Ehrlich and the supposed plurality of toxins 
(p. 118). For example, by applying to the neu- 
tralisation of boric acid by ammonia the .same 
reasoning which led Ehrlich and Sachs to divide 
diphtheria toxin into ten different partial-poisons, 
Arrhenius found that ammonia must contain six 
partial-poisons; these conclusions are shown to 
be due to the errors of observation. 

In view of the large number of valuable data 
and results brought together in the book, the 
index might with advantage have been a little 
fuller. W. W. T. 

The Wellcome ** Photographic Exposure Re(?ord 
and Diary, iqi6. Pp. 257. (London: 
Burroughs Wellcome and Co.) Price 
This is a handy p<H'ket-book with pencil; it con- 
tains a diary of useful though small dimensions, 
ruled pages with columns suitably headed for 
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recording the details of negatives and prints made 
during the year, an exposure* calculator with 
tables suitable for all possible conditions, formulae 
with concise instructions for a very considerable 
number of photographic operations, and other 
information of the kind that amateur photo- 
graphers are most likely to need. The formulae 
are, of course, given in terms of the firm’s tab- 
loids. The weight of the ingredient in each of 
these is given in many cases. There does not 
appear to be any good reason why there should 
be any exception to this, and then photographers 
would be able to take the very fullest advantage,, 
intelligently, of the convenience of the tabloid 
system. The three photographs of war subjects^ 
and the one taken on Sir Douglas Mawson’s 
Australasian Antarctic Expedition, are excellently 
reproduced. 

HasclVs Annual for the Year 1916. Edited by 
Dr. T. A. Ingram. Pp. Ixxii 4-623. (London: 
Hazell, Watson and Viney, Ltd.) Price 35. 6d, 
net. ' 

A NOTAiu.K characteristic of the thirty-first issue 
of this popular annual book of reference is the 
detailed list of more than a thousand learned 
societies and institutions which it contains. 
1'hough as far as possible the editor has retained 
the usual contents of the volume, it is very natur- 
ally this year a war edition. Not only has a large 
amount of space been absorbed by the events of 
the great struggle, but also many of »vthe more 
general articles have been written fromHhc same 
point of view. The annual is as useful and com- 
prehensive as ever, and the editor may be con- 
gratulated on the way in which he has surmounted 
the special difficulties of compilation at the present 
lime. 

Scientific Ideas of To-day. A Popular Account 
of the Nature of Matter, Electricity, Light, 
Heat, etc., in N on-technical Language. By/ 
C. R. Gibson. Fifth edition. Pp. 344- 
(London: Seeley, Service and Co., Ltd., 1916.) 
Price 55. net. 

The first edition of Mr. Gibson’s popular book 
was reviewed at length in our issue, of April 15, 
1909 (vol. Ixxx., p. 181), and it will be sufficient 
to say of the present edition that it has been 
revised and brought up to date. Rccen^ advances 
in the knowledge of the constitution of matter 
and the nature of X-rays have been incorporated, 
and the electron theory is given due importance. 

The Scientists* Reference Book and Diary, 1916. 
(Manchester: James Woolley, Sons and Co., 
Ltd.) Price 2S. 

The reference book and diary are separate publi- 
cations enclosed in an attractive leather case for 
carrying in the pocket. The former includes the 
numerical and other data which the worker in 
science^ likes to have readily available, and the 
latter, in addition to the usual diary, has abund- 
ance of space for memoranda. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Re««arohe8 in AeronaHtical Mathematics. 

The intimation in the columns of Nature that 1 
should be glad to receive offers of collaboration in the 
solution ot problems in the applied mathematics of 
aeroplanes has, as 1 am pleased to state, met with 
a reply from Mr. Sely Brodetsky, lecturer in the 
University of Bristol. 

Mr. Brodetsky has now definitely taken over the 
problem of the two-dimensional motion of a lamina 
in a vertical plane, with special reference to cases in 
which the equations of motion can be integrated either 
by methods of approximation or otherwise. The only 
cases previously studied appear to be Lanchester’s 
“fuKoid” and allied types of motion, and the small 
oscillations about a steady state of motion in which 
the plane of the lamina makes a small angle with the 
direction of flight. Other possible types of motion 
are those in which the lamina turns over and over in 
its descent, or performs oscillations about a state of 
steady descent in a vertical line with the plane of the 
lamina horizontal. 

As these types of motion may occur when an aero- 
plane becomes uncontrollable, it should be evident that 
such investigations offer a considerable prospect of 
leading to results of practical utility. 

Various empirical forms have been proposed for the 
resultant pressure on a plane lamina or the co-ordinate 
of its centre of pressure when expressed as functions 
of the angle of attack. Among the former, Duche- 
min’s formula is probably the best known. It is con- 
venient for purposes of comparison to choose the co- 
efficients and constants so as to make the pressure 
unity when the angle of attack is 90®. Under these 
conditions Duchemin’s expression becomes 

2 sin a 
i + sin *a 

The use of Fourier’s series affords a convenient 
» method of standardising and comparing such expres- 
•«ions, and the results of experiment. Duchemin’s 
formula is easily, expanded by means of De Moivre’s 
theorem in the form : 

(4-2v'2)(sin a + r sin 30 + sin 5a + ... .), 

^vher€ r= 3 — 2^2. 

Mr. T. G. Creak, of Llanberis, has evaluated the 
coefficient in this scries as well as in a number of 
formulae proposed by other writers, and Mr. W. E. H. 
Ber\yick has assisted. The investigation is now being 
continued by Mr. Caradog Williams, a post-graduate 
student in my department, who is applying- Fourier 
series to the results of experiment, and, m particular, 
fo the tabulated results given by M. G. Eiffel in his 
“Resistance of the Air and Aviation.” 

'The results, which are extremely interesting, indi- 
cate that the method is advantageous in several re- 
jects; in particular, the Fourier expansions, while 
^ing of uniform standard types, are sufficiently elastic 
to be applicable to the most varied forms of plane and 
curved surfaces. In the case of plane surfaces we 
nave the' following results : — 

(i) The resultant pressure can be expanded as a 
sum of sines of odd multiples of the angle of attack, 
me expansion holding good from o® to 360®. The 
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series usually converge according to the inverse 
square ” law. The first coefficient usually lies between 
i-o and 1-25, and the second between o and 0*25. The 
extreme l^mfts, 1-25 and 0-25, represent the values 
according to Soreau’s formula, and are rather in 
excess ot those deduced from most of Eiffel’s experi- 
ments. 

(2) For small angles of attack the sine series may 
sometimes be inconvenient, and it is preferable to express 
the result as the product of sin a into a series of 
cosines of even multiples of a. From this cosine series 
the series of odd sines is immediately deducible, but 
the converse is not possible until the first (or con- 
stant) term of the cosine series has been evaluated. 
In future calculations it may, therefore, be better to 
start with the cosine series. 

(3) The series for the lift and drift are immediately 
deducible. 

(4) The distance of the centre of pressure from the 
centre of area is given by a series of odd cosines, and 
the moment of the resultant thrust about the centre 
of area by a scries of even sines. 

Mr. Williams and I are also employing the method 
of least squares to obtain expansions in the case of 
curved surfaces when the results are only required 
for a limited range of tabulated values, and as the 
method of least squares leads to Fourier’s expansion 
as a particular case, whatever be the number of terms 
that it is desired to retain, comparison of results 
should be easy. 

While it may be sufficient for many purposes to 
adopt a formula of the type Ai sin a + A, sin 3a for the 
resultant thrust, the first two terms are not sufficient 
to give the correct position of the maximum in Eiffel 
and Denes’s results for square plates. In very few 
cases is there any advantage in going beyond sin 5a. 

The method is obviously applicable to an aeroplane 
considered as a whole, and it thus opens up a number 
of problems on longitudinal motion, equilibrium, and 
stability. In particular the conditions may be studied 
under which there is only one unique possible state of 
steady motion. This condition does not lead neces- 
sarily to the evolution of a non-capsizable aeroplane 
analogous to the non-capsizable lifeboat, as equilibrium 
can still be broken by the types of looping motion 
mentioned earlier. 

The programme of work does not stop anywhere 
near this point. The most important task before us 
is to apply the method of initial motions to investigate 
the effect of atmospheric disturbances — in other words, 
suddent gusts of wind. For this problem the Fourier 
method will be very useful in dealing with longitudinal 
disturbances, but it is not so easy to decide on a suit- 
able expansion when lateral changes of wind velocity 
are taken into account. 

The motion of a kite was investigated by Prof. Bose 
in the Bulletin of the Calcutta Mathematical Society, 
ii., i; unfortunately, however, an examination of the 
paper by Mr. W. E. H. Berwick and myself reveals 
a number of errors in the equations, and the form in 
which the tension of the string is taken into account 
renders the solution totally inapplicable to any system 
resembling an ordinary kite. The only thing possible 
in the circumstances wras again to formulate the 
correct equations of motion, which appear to be rather 
complicated, entirely de novo, in the hope that Prof. 
Bose or some other mathematician may be able to do 
the rest. It would be an advantage if two workers 
could attack the problem independently. It is not 
ehcouraging to find that a problem which was sup- 
posed to be relegated to the shelf as having been solved 
requires to be reinvestigated. 

The effects of propellers on the equilibrium and 
stability ' of aeroplanes require careful classification. 



NATURE 


510 


[January 6, 1916 


In addition to the constant torque of the propeller, 
and the gvrostatic effects due to its rotatory inertia, the 
propeller introduces a number of additional terms into 
the resistance derivatives, thus mixing up the longi- 
tudinal and lateral oscillations. I propose that a theo- 
retical basis of comparison should be worked out for 
these coefficients by treating the propeller blades as 
‘‘narrow planes gliding at small angles** in a medium 
the resistance of which follows the sine law. What- 
ever objections may be raised to this assumption, it 
will at any rate lead to some definite conclusions with 
which results of experiment can be compared. 

I have for a long time past expressed the hope that 
it may be found possible to develop the tandem pro- 
peller with blades rotating in opposite directions, the 
rear propeller having the higher pitch. 

Practical experts state that the system has proved 
a failure. It would be interesting, however, to learn 
whether this is because there is no perceptible gain of 
efficiency, or whether there is really a serious loss of 
efficiency. To get rid of the unsymmetrical action of 
the propeller would be worth some sacrifice of 
efficiency. 

Mr. R. Jones, late of this college, who is now 
working with Mr. Bairstow in the National Physical 
Laboratory, has just contributed a paper to the Royal 
Society on motion of a stream of finite breadth past a 
body (sec Nature for November ii, p. 304). 

It will thus be seen that while we arc making a 
fresh start in the study of the rigid dynamics of aero- 
plane motions, more recruits are needed if we are to 
arrive at anything approaching a clear understanding 
of the subject before the end of the w'ar. In the mean- 
time every aeroplane is to be regarded as a collection 
of unsolved mathematic«al problems ; and it would have 
been quite easy for these problems to be solved years 
ago, before the first aeroplane flew. I have seen no 
reference to aeroplanes in connection with Section A 
of the Britislf Association ; and this in war-time ! It 
would be quite impossible for me in the circumstances 
to divert my attention to the practical aspects of 
aviation, for to do so would only add to the collection 
of unsolved problems. It therefore became necc'ss.'iiw 
for me to resign from the committee of the association 
Mr. Blin Desbleds is endeavouring to form, and it is 
further necessary for me to disclaim any- connection 
with a Government committee such as has been re- 
cently announced in certain sections of the Press. 

G. H. Bryan. 

University College of North Wales, Bangor. 

Belatetf Migrants. 

It may be of interest to the ornithological readers 
of Nature if I place on record that on the morning of 
December 27, just as the gale of the previous night 
was abating, and in a gleam of sunshine that broke 
through for nearly half an hour about 10.30, 1 observed 
against the blue sky a flock of birds flying over Wilton 
Park (on which my hou.se gives) with a very herundinc 
flight. They were excitedly disporting in the wind, 
wheeling and gyrating, just as they do so often prior to 
their autumn migration. At first I thought they must 
be starlings; but on their corning close overhead the 
white in their plumage showed them to be martins. 
Th^ re were from a dozen to a score of them, and they 
were moving in a northerly direction ; but as I was 
starting to catch a train, I could not, to my regret, 
watch them longer, and that bearing may not be the 
course they afterwards pursued. Whence had they 
come, and whither were they bound? 

It may be perhaps also worth mentioning that for 
the past fortnight our hedgerows here and the Wilton 
and Burnham woods have been quite resonant with the 
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spring songs of many species of birds. The thrush 
and the blackbird have been especially vociferous for 
more than a week, each day adding to the melodious- 
ness of their song. The latter have been engaged, 
often half a dozen at a time, in quite spectacular love- 
tournaments in my garden— where the snowdrops are 
already some time in flower— for nearly three weeks 
past. Now and again a soaring lark also Alls the air 
with his melody. May such early harbingers of spring 
presage a new year “ happy and victorious *’ ! 

Henry O. Forbes. 

RedclilTe, Bcaconsfield, Bucks, January i. 


The Popularisation of Soionoo. 

I HAVE read with interest the several articles you 
have recently published on the position of science in 
England, and would like to be allowed to make a 
few remarks on the subject. 

It is scarcely surprising that scientific knowledge 
is so little disseminated in this country considering 
the difficulties which hinder its acquisition. If science 
is to become widespread, it seems to me essential 
that it should be democratic both in its higher and its 
lower branches. In England, however, science may 
be said to be aristocratic. Scientiific socirtios de- 
mand more or less high subscriptions. Public lec- 
tures on science are rarely free. In London an insti- 
tution exists whore advanced lectures arc given, but 
the subscription to which is considerable, and to l)c- 
come members of which people have actually to be 
recommended— recommended to be allowed to learn ! 

In France matters are different. The membership of 
scientific societies is moderate, and higher scientific 
education is provided gratuitously by the State at the 
College dc France, the Sorbonne, and elsewhere. 
There are many instances in France of men devoting 
themselves to research from purely intellectual motives, 
.and in most classes in that countr}’ the scientific spirit 
is displayed. " F. Carrei . 

Bath, December 16. 


THE EXPORT OF FEEDING STUFFS AND 
FERTILISERS. 

TD ECKNT correspondence in the Times has rc- 
vcalcd a certain amount of uneasiness at the T 
export from this country of fertilisers, linseed cake 
and other feeding stuffs, which go to neutral 
countries, but, it is suggested, do not stop there, 
as the quantities are in excess of normal con- 
sumption. It is urged on one hand that the 
proper maintenance of the balance of trade re- 
quires the export of as many commodities as 
possible, and, on the other, that any fertiKsers and 
feeding stuffs which found their way to enemy 
countries would obviously prove extremely 
valuable to them. 

The fertiliser mainly cortcerned is sulphate of 
ammonia. Alxjut 400,000 tons of this are normally 
produced here each year, of which 300,000 are 
exported, Japan taking about 100,000 tons, Spain 
60,006, the butch East Indies and the United 
States each about 40,000 tons, and .so on. Hol- 
land only takes a little : no more than 3000 to 
3500 tons per annum. At the present time foreign 
shipments are of course only allowed under licence, 
but it is stated on the authority of a trade publi- 
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cation that licences are now granted to Holland 
to the extent of 5000 tons per month, that is, 
seventeen to twehty times the usual quantity. As 
Great Britain is the chief exporting country, 
supplying both France and Germany (in addition 
to their own production), it cannot be urged that 
Holland is cut off from its usual sources of supply, 
and one may well ask what becomes of the differ- 
ence between 250 tons of normal monthly imports 
and the 5000 tons that will be imported monthly 
if the present licence is correctly described and 
continues in force. 

The obvious suggestion is that it finds its way 
to Germany. But one ought not too hastily to 
accept it. Five thousand tons of sulphate of 
ammonia per month is not a small quantity that 
could be smuggled over a frontier unknown to 
the authorities, and the licence would presumably 
be revoked if any extensive smuggling were dis- 
covered. It is at least possible that the fertiliser 
is wanted for trans-shipment. The Dutch East 
Indies take very considerable amounts of sulphate 
of ammonia for fertilising the sugar canes : in 
1914 56,000 tons were imported for the purpose. 
Here, of course, there is no question of enemy 
benefit. Further, the United States only received 
one-third of their usual amount during the first 
six months of 1915, and Japan only about one- 
fourteenth. There is therefore a considerable 
margin to be made up. 

In the December number of the Journal of the 
Board of Agriculture a very straightforward 
account is given of the wor^ done by the Special 
hmquiries Branch of the Board during the first 
twelve months of the war. It is stated that the 
Board draws up systematic monthly reports show- 
ing the supplies of agricultural commodities, and 
tliat it acts as adviser to the War Trade Depart- 
ment, which gives to traders the necessary licences 
to export. "The Board has therefore the facts in 
its possession, and no one can reasonably doubt 
that it looks after the interests of the farmer. It is 
^ pointed out in the article that prohibition of ex- 
port is not altogether simple : apart from the 
question of balance of trade it was necessary to 
enter into mutual arrangements with certain 
neutral countries who supplied us with butter, 
margarine, bacon, eggs, etc., to maintain normal 
conditions so far as possible; we sending out 
fertilisers and feeding stuffs, and they returning 
the usual human foods. 

This Consideration obviously cannot be neg- 
lected. The Board has, however, laid down the 
general rule that no licences to export fertilisers 
and feeding stuffs should be given until the 
British farmers' requirements are satisfied, and to 
this end it made an arrangement last autumn with 
the dealers in sulphate of ammonia whereby 
farmers were able to buy at 14L 105. per ton until 
the end of December. Many availed themselves 
of the opportunity. The arrangement has now 
terminated, and the dealers are already asking 
16/. 15s. per ton. This, of course, is not proof 
that the British farmer has not enough, but simply 
that prices abroad are higher than in this country, 
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If farmers have to pay the present high price 
they have only themselves to blame for ne- 
glecting to ^ecure their stocks while they had the 
chance. 

The whole question turns on the amount the 
British farmer requires. Not long ago the Board 
issued a circular suggesting that farmers should 
top-dress their wheat with about 2 cwt. sulphate 
of ammonia. There are in the country two million 
acres under wheat, and if all this land received 
the dressing 200,000 tons would be requiredr~ 
probably most of our present production available 
for export. But the whole of the land could not 
receive 2 cwt. per acre, nor did the Board suggest 
it. On the other hand, the hay land could very 
well receive more sulphate of ammonia than it now 
has. Further, the restriction in the supply of 
nitrate of soda is bound to increase the demand for 
sulphate of ammonia for other crops. It is cer- 
tainly not easy to decide exactly how much the 
British farmer does want or will use, but as the 
Board is in close touch with the county authori- 
ties it ought to have no difficulty in knowing 
the position at any time. 

ITiere is another aspect of the matter that ought 
not to be overlooked. Ammonia is convertible 
into nitric acid, and in Germany the process is 
actually carried out. We may hear of a similar 
development in this country, and in that case 
the margin for export would be lowered still 
further. 

Superphosphate and basic slag are both ex- 
ported from this country in normal times, and the 
export is still allowed under licence. Probably 
many farmers would be prepared to use more than 
they have in the past, but the universal complaint 
is that they cannot get delivery. We are some- 
what in the position of the days before railways, 
when it was often easier to send things abroad 
than to deliver them in England. 

The facts do not justify the assertion of some 
of the correspondents that the Board has been un- 
mindful of the interests of the farmer. Assuming 
that steps are taken to prevent leakage to enemy 
countries, there can be no objection to the export 
to neutrals of any excess of fertilisers and feeding 
stuffs over and above the requirements of our own 
farmers. These are higher than in normal times, 
though it is difficult to say by how much. Long- 
period licences for export ought, therefore, not to 
be allowed, but there seems no objection to The 
short-period licence. 

A greater difficulty is transport. It would be 
worth inquiring whether fertilisers and feeding 
stuffs ought not to rank as Government goods on 
the railway, and have precedence over ordinary 
commodities. If, in addition, an arrangement 
were made similar to that with the sulphate 
of ammonia producers, viz., fixing a price and 
issuing no licences until home wants are supplied, 
farmers would be enabled to purchase^ abundant 
supplies at reasonable prices. RememtSering that 
1 lb. of sulphate of ammonia, in suitable con- 
ditions, often yields more than 2 lbs. of wheat, the 
advantages of ample dressings are obvious. 




THE CERAMIC INDUSTRIES,^ 

T he intimate relation between the various in- 
dustries and clay is seldom appreciated- 
The g^as industries, coking" plants, iron, steel, and 
non-ferrous metallurgy; glass manufacture; and 
the ceramic industries are all to a large extent de- 
pendent on good refractory materials. It is 
therefore obvious that a manufacturing country 
must devote much attention to its clays, for pro- 
gress in these industries is largely dependent on 
improved refractories. In the pre-war days, con- 
sumers were pushing the hrebrick manufacturers 
for improved methods of manufacture to meet the 
more severe fire-tests imposed by modern con- 
ditions. It was the custom to vaunt the German 
methods of manufacture, and to condemn the be- 
nighted British. There is much truth in the old 
firebrick manufacturer's contention that God has 
given each manufacturer particular eJay-beds, 
and that no improvements in methods of manu- 
facture will make a bad clay into a good one. 
As a matter of fact, there appears as much differ- 
ence in the character of clays from different beds 
as there is between different individuals; and to 
get each clay to do its work most efficiently it 
must be humoured in manufacture and in use. If 
the firebrick be not in a suitable environment, it 
will break down. Experience is constantly bring- 
ing to light cases where good firebricks do satis- 
factory work in one furnace, and fail in another. 


I pleasure the appearance of the work on ** China 
I Clay and Cornish Stone ** by Mr. J. Allen Howe, 
I curator of the jermyn Street Musedm (i). Is it too 
I much to hope that this work is the forerunner of a 
I series dealing with the whole of the different types 
I of clay in our country? This particular memoir 
) is of most use to the pottery industry, since the 
materials here discussed have some special quali- 
ties which are not required from fire clays per se, 
j and which give the china clays a special commer- 
' cial value. The mere fact that the pamphlet has 
appeared is a hopeful sign. It has long been the 
plaint of the clay industries that a great deal of 
public money has been spent year by year to 
publish a pile of Memoirs of the Geological Sur- 
vey of the United Kingdom. Of course, pure 
I geology is exceedingly important and necessary, 
j but why the applications should have been virtually 
I neglected is not always clear. 

I in the introduction to his brochure, Mr. Howe 
makes a contribution towards rectifying the 
general muddle as to the precise meaning of the 
terms “china clay" and “kaolin”; he then gives 
a general description of the methodk of extracting 
china clay practised in the south-west of Eng- 
land; then follows a general sketch of the dis- 
tribution of china clay in various parts of the 
world. There are also discussions on Cornish or 
China stone ; on the uses of these materials ; and 
on the origin of china clay. There is a review 
of some recent work on the nature of kaolinite and 


where, at first sight, the conditions appear simi- 
lar, thus showing that firebricks arc sometimes 
vciy sensitive to local conditions. 

Satisfactory progress can be made only by the 
co-operation of maker and user. The experience 
of both must be pooled for the common good. 
Wc can then find what clays are best adapted for 
particular purposes, and the manufacturer will 
have a more clear and definite idea in what direc- 
tions he can best modify his methods to make his 
clays do their best w'ork. This gigantic task has 
been undertaken from the point of view of the 
gas engineers under the energetic lead of Mr. 
S. J. Bywater, and slow progress has been made 
in certain directions. To hasten the final victory, 
the Geological Survxy* can help very materially. 
We want to know the specific character of the 
different clay beds in the country, and a host of 
other questions which can best be answered on 
the geological side. There have been a score 
of elaborate reports on the clay deposits of 
different parts of the United States, and half-a- 
dozen likewise for Canada. Several of these have 
the character of pot-boilers, and cannot be of 
much practical use; a few photographs of clay- 
banks, a few diagrams from the machinery cata- 
Ic^ues, and a few clay analyses do not fulfil the 
rccjiiired purpose. In England vie have lagged 
far behind even this. We therefore welcome with 

1 (i) “A Handbook to ihe O)nection of Kaolin, China Clay, and < Inn.^ 
Stone in the Muaeum of Practical Oeotoey “ By J. Allen Howe, Curator. 
With an appendix by Allan H. Dirk (T.ondon, 1914.) 

I* A Study of fhe Atferbcric Plaaririiy Method.” Bv C. S. Kttiniaon. 
No. 4^1. IcchnoloeiritPapcrKefrhc; Biirf.nti ofStandardn. (Wa.«ihington,iQi5.> 
(3) “ Preliminary Reywton the Clay and Shale Depoaitnof the Province 
By J. Kecle. McMoir ^14 of the Canada Geological Survey. 
(Ottawa, ' 
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related minerals. This is followed by a collection 
of analyses, physical tests, statistics, and a biblio- 
graphy, Mr. Allan B. Dick contributes an excep- 
tionally valuable appendix on the identification of 
transparent mineral grains under the microscope. 

There are some very useful and trustworthy 
data in the chapter on analyses and physical tests. 
These are mixed with a lot of old and inaccurate 
work which possibly might have been omitted 
without the loss being felt. Perhaps, however, 
there is something in the argument that bad data 
arc better than no data at all. The table of ex- i 
portation of china clay to foreign countries recalls v 
a scandalous anomaly. We know that before the 
war several factories on the Continent were pur- 
chasing English china clay delivered on the works 
at a lower price than that paid by the Stafford- 
shire potters. It appears that in 1913 Germany 
purchased more than 7p,ooo tons" at about 
£80,000 ; this is interesting in view of the investi- 
gation.s recently made at Charlottenburg with the 
patriotic object of displacing English china clays 
by German clays in Deutschland, 

In “A Study of Atterberg’s Method of Mea.siir- 
ing Plasticity” {2) Mr. C. S. Kinnison compares 
the results made bv Atterberg's method with tho.se 
ba.scd on wet to dry contraction of clays, and on 
the water of pla.sticitv method. The results are not 
very promising. This is not surprising. ' In my 
opinion, plasticity is a mechanical property, the 
magnitude of which is primarily estimated by the 
potter’s thumb, and unless the proposed methods 
‘ measure approximately the same mechanical pro- 
perty they do not measure plasticity at all, but 
rather some other quality of clay. 
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The report by Mr. Keele on the clays of Quebec (3) 
shows that Canada recognises the importance of 
a definite knowledge of its clay resources. In 
the preface Mr.^ Keele says: ‘‘Chemical analyses 
arc of little value to him {i.e,, the clay-worker), as 
practically no information regarding the behaviour 
of clays can be derived from such analyses.” This 
might be true if the statement refers to some clay- 
workers; but it docs not require a Gaboriau*s 
Lecoq to deduce a very great deal of important 
practical information from the analysis of a clay, 
information, loo, which could be otherwise 
gleaned only after painful processes of trial and 
failure. The methods of collecting the so-called 
practical data are largely those followed in the 
preparation of numerous other reports published 
further south. This is good so far as it goes, but 
we must remember that some of the best of these 
reports were pioneers in this department of clay 
literature, and have served a very useful purpose. 
There are many important properties of clays 
which the progressive worker ought to know 
which might advantageously have been included. 
New knowledge, new requirements. Of course, 
Mr. Keele *s report is mainly of local interest, and 
without a knowledge of the particular district 
covered by the memoir it can be said that the 
present report compares very favourably with the 
best of those made for other localities. 

J. W. Mellor. 


SCIENTIFIC STUDIES OF SJVINE FEVER.^ 

committee appointed by the Board of 
Agriculture and Fisheries to inquire into 
swine fever has issued its final report, w^hich con- 
tains conclusions of far-reaching importance, and 
since the main conclusions are based on the re- 
sults of experimental investigation carried out 
on the recommendation of the committee by one 
of its members, Sir Stewart Stockman, who is 
also the Chief Veterinary Officer of the Board, 
the report would appear to portend an early 
' radical change in the campaign against the 
disease. 

The causal agent of swine fever is a living 
organism which is beyond the range of micro- 
scopic visibility, and will pass, with fluid contain- 
ing it, through the pores of the finest bacterial 
filtert * No method of cultivating it artificially has 
yet been discovered. 

Amongst its conclusions, the committee makes 
the following statements : — That the manure of 
pigs suffering from swine fever is infective, and 
that a period of fourteen days may be regarded as 
sufficient to bring about the disinfecdon of in- 
fective manure through natural causes ; (one 
member of the committee, however. Prof. Pen- 
berthy, considers that the experiments on which 
the latter view is based are not conclusive, and 
that further experimentation on the point should 
be undertaken before being accepted as a basis 

* Final Report of the Departmental Committee aminted by the Board 
OT Agriculture and Ftaberie* to inquire into Swine Fever. Part iv. Final 
Keport, Minutet of Evidence and Appendix. Cd. 8045. Price M. Can 
oe Obtained direct from Mersra. Wyman and Sona or through any bookteller. 
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for administrative measures); that rats are not, 
as has been suggested, pathological carriers of 
swine fever, and that all the available evidence 
suggests that swine fever is not disseminated by 
external parasites, suCh as lice and fleas; that 
while persons, vehicles, and animals may carry 
infective material mechanically, the evidence leads 
to the conclusion that all wide dissemination of 
the disease is due to the movement of infective 
pigs; that a pig may become infective ih three 
days after contracting infection, and before it has 
actually exhibited clinical symptoms of the 
disease, and may remain infective for a consider- 
able period, the extent of which has not been 
fully ascertained ; and that there would appear to 
be cases in which healthy pigs, which have not 
been visibly affected by swine fever and on post- 
mortem examination show no evidence of having 
suffered from swine fever, yet are infective, 
and continue to be so for a considerable 
time. 

On the question of scrum treatment and vac- 
cination as methods of combating swine fever, 
the committee reports that the serum of a hyper- 
immune pig, if injected into other pigs, will pro- 
tect them for a short time against swine fever if 
they arc free from infection at the time of treat- 
ment, but it is disappointing in the case of young 
sucking pigs. It has no curative effect. This 
short pcric^ of immunity can be converted into 
a prolonged immunity if the pigs treated with 
serum are allowed to tome into contact with 
i infection, i,e., by what may be termed “natural 
I vaccination.” “Artificial vaccination” may also 
I be carried out. It consists of the ^simultaneous 
i application of serum injection with an infection 
produced by the administration of virus by feeding 
or by inoculation, but the process is attended by 
greater risks of producing severe forms of swine 
fever than “natural vaccination.” 

The committee is of opinion that the continual 
prevalence of swine fever appears to be due 
principally to its highly contagious character and 
the difficulty of its recognition by the pig owner 
in its early stages and in its milder forms ; and the 
members consider that the extirpation of the dis- 
ease is practicable only by, such drastic measures 
of slaughter ap would involve a prohibitive outlay, 
and by such severe restrictions on movement as 
would be fatal to the industry of pig-keeping. 
New preventive methods, however, may bring 
about a condition more favourable to the prospect 
of eradicating the disease. 

Recommendations , — In view of all the evidence 
laid before them, the committee recommends that 
the attempt to extirpate the disease by general 
slaughter should be abandoned for the present, 
and that the immediate object of future policy 
should be to reduce the mortality from the disease 
by the use of protective serum as soon as pos- 
sible in infected herds. The production of im- 
mune herds by “ artificial vaccination ” should be 
undertaken under suitable conditions. To con- 
. trol the spread of the disease, isolation of infected 
I premises should be maintained, but restrictions 
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should allow of the introduction of fresh pigs to 
be treated immediately with serum. The com- 
mittee is strongly impressed by the possibility 
of artificial vaccination as a method of combating 
swine fever. It also recbgnises the advantages 
that might accrue from the discovery of a trust- 
worthy diagnostic test for obscure cases, and it 
therefore recommends that investigation into this 
and cognate matters should be actively continued. 

Sir Stewart Stockman's report of his experi- 
mental investigation is published with the com- 
mittee’s final report as an appendix, and it contains 
most important discoveries, both on the question 
of spread of the disease and concerning immuni- 
sation. His proved conclusions on the various 
aspects of the disease are very numerous, and so 
very concise that it is impossible to condense 
them any further for inclusion here. We may, 
however, refer particularly to the proved exist- 
ence of the “carrier.” It has long been known 
that a stallion recovered from influenza may con- 
tinue to infect marcs for a considerable period. 
Stockman appears to have established the fact 
that a boar, although apparently healthy, may 
under similar conditions infect sows with swine 
fever, and they in turn may pass it on to their 
young. Such then are some of the difficulties of 
tracing the spread of the disease, especially in 
the case of an ultramicroscopic causal agent, and 
in the absence of any known diagnostic agent for 
obscure cases. 

The report and appendix indicate marked pro- 
gress in our knowledge of the scourge. 

MINERAL PRODUCTS OF INDIAA 

W HILST he was director of the •Geological 
Survey of India, Sir Thomas H. Holland 
instituted a system of quinquennial reviews of the 
mineral production of India, beginning in 1898, 
and these reviews have appeared regularly every 
five years since 1903, practically upon the same 
lines as originally laid down. Their appearance 
is always a matter of interest to all students of 
mineral statistics, whether their interest be 
mainly scientific or mainly commercial, and the 
present volume, coveriog the period 1909 to 1913, 
contains muc^i matter of importance from both 
points of view. 

The two most important, economically, of the 
inineral products of India are coal and gold; in 
the five years ending 1908 the average annual 
output of gold was valued at 2,266,307/., and 
that of coal at 2,139,249!., so that the former was 
the more important, in spite of the fact that the 
period included the boom year 1908, when the 
value of the coal output jumped up to more than 
3,350,000/. In the period now under review the 
positions of these Uvo items have been reversed, 
the average value of the coal, being 2,969,305!. 

1 “Records of the Oeolocical Survey of India.” Vol. xlvi. (1915.) 
quinquennial Review of the Mineral Production of India. By Sir Thomaa 
H. Holland and Dr. L. Leigh Fermor. Reviwd for the Years 1909 to 1913, 
^ Dr. H. H. Hayden. Director, and Dr. L. Leigh Fermor. Superintendent, 
Geological Survey of India Pk 396 and Index xlvi. Published hy order 
of the Indian Goverdment. Calcutta ; Office of the Geological Survey of 
India; London: MOsars. Regan Paul. Trench, TrGbner & Co.. 1915. 
Price two rupees. 
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per annum, and that of the gold 2,241,844!. It 
will be noted that the gold output has been prac- 
tically stationary throughout whole decade; 
that of coal showed a drop in 1909. from the boom 
year 1908, and then a steady increase up to nearly 
3,800,000!. in 19x3, which may be taken as a 
most satisfactory symptom, and as indicating that 
the Indian coal trade is now on a firm and stable 
basis. The output in 1913 had reached a total of 
16,208,000 tons, nearly double what it was ten 
years previously, and of this large total nearly 
one-third was consumed on the Indian railways, 
which again is an indication of the prosperous 
condition of the country as a whole. It is im- 
portant to note, furthermore, that India has the 
benefit of cheap fuel, the price at the pit’s mouth 
being only 45. 8d., or but little more than half 
of what it is in this country. 

The accident death-rate for the five years under 
review shows unfortunately a considerable increase 
over the previous quinquennial period, namely, 
1*38 lives lost per 1000 persons employed as 
against 0*98 per 1000; even the former figure is, 
however, lower than the average in Great Britain. 
On the other hand, the output of cS'jal per person 
employed (below and above ground) shows a slight 
improvement, namely, 109*4 tons as against 98*6, 
this figure being about two-fifths of what it is in 
the United Kingdom. It must not be forgotten 
that a considerable amount of British coal is 
machine-cut, whereas coal-cutting machines make 
practically no headway in India on account of the 
relatively cheap native labour. It is interesting 
to note that two batteries of bye-product coke- 
ovens have at last been installed on the Giridih 
coal-field, capable of producing 40,000 tons of 
coke and 400 tons of sulphate of ammonia an- 
nually. It can only be hoped that further installa- 
tions of such coke-ovens will be made, and that 
Indian agriculturists will learn to appreciate the 
value of sulphate of ammonia as a manure. 

Amongst other items of interest may be noted 
the commencement of operations of the Tata Iron 
and Steel Co. at their Sakchi w’orks, in cons^i^ 
quence of which the production of iron ore in Indi.'^^ 
jumped up by about 300,000 tons in 1911.. The 
Barakar Iron Works also have replaced their 
former somewhat uncertain sources of iron ore 
supply by mines in the Manbhum and Singhbhuni 
di.stncts, and arc now smelting about 96,000 tons 
of ore per annum. 

Lead and silver appear for the first time in the 
table of mineral production, owing to *the suc- 
cessful operations of the Burma Mines, Limited, 
at the ancient Bawdwin mines ; the average 
annual production has been just about 9,000 tons 
of lead, carrying 80,000 ounces of silver, for the 
past five years. 

Finally attention may be directed to the fart 
that various mines of the Salt Range have been 
found -to -contain in places a not inconsiderable 
proportion of potassium; some of the raw 
materials contain more than ii per cent, of this 
element, and although its extraction presents some 
difficulties, the problem appears to be quite cap- 
able of solution. In view of the great demand 
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that there is for potassium salts, and the urgency 
of finding, fresh sources of supply, it cannot be 
doubted that this subject will receive all the atten- 
tion that its importance deserves. It would indeed 
be fortunate if the needs of the British Empire in 
this respect could be supplied from our great 
Indian dependency. H. L. 


PROF, H. DEBUS, F.E.5. 

B y the death of Dr. Heinrich Debus, which oc- 
curred at his residence in Cassel, Hessen, on 
December 9, we lose almost the last link which 
connects us with that notable group of men — 
Herbert Spencer, Darwin, Hooker, Huxley, 
Tyndall, Williamson, Frankland — who constituted 
the scientific hierarchy of London in mid-Vic- 
torian times. To the younger generation of 
British chemists. Debus was, probably, person- 
ally almost unknown, but up to within a few 
years ago he was a constant annual visil<3r to 
England, and was to be found at his former haunts 
in the Athenaeum and Savile Clubs, or at the 
tables of such of his old friends as were left to 
him. But as the years passed the ties which led 
him to revisit the scenes of his social activities 
became fewer and fewer until there was scarcely 
a “ kent face ” left to him in his clubs or in the 
tea-room of the Royal Society, and London be- 
came nothing more to him than a place of dead 
friendships and departed memories, and so he 
ceased to come. A spare man, sharp-featured and 
clean-shaven, of abstemious habits, regular and 
methodical in his mode of life, and of a singularly 
placid and equable disposition, he maintained his 
mental and physical vigour up to an advanced age, 
and was able to take his daily walk almost to the 
last. His mortal illness was quite short, and he 
passed away peacefully during the night of 
December 9, in the ninety-second year of his age. 

Debus belonged to a school of chemists of which 
scarcely a representative remains. A reticent 
man, and particularly uncommunicative concern- 
ing his personal affairs, very little is known of his 
origin or early history beyond that he was the son 
of Valentine Debus, and was born in Hessen in 
July, 1824. His earliest instructor in chemistry 
was Bunsen, who succeeded Wohler at the Poly- 
technic School of Cassel in 1836, and where he 
remained until 1839, when he was appointed 
Professor Extraordinarius at Marburg. Debus 
followecfhim from Cassel and graduated at Mar- 
burg in 1848. Here he formed the acquaintance 
of Kolb^e, and gained the friendship of Frank- 
land, a circumstance which materially affected 
his subsequent career, as it led to his coming 
to England, and his eventual selection as 
Professor of Chemistry in the Royal Naval 
College, Greenwich. In Frankland ’s slight auto- 
biographical sketch, the publication of which \vc 
ow’e to the pious care of his daughters, we read 
that Debus established a “record” at Marburg, 
inasmuch as he was the first in that university to 
hold the “disputation” in German instead of in 
Latin. What “wrangling” then meant in a Ger- 
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man university may be gathered from the follow- 
ing extract from Frankland ’s journal, under date 
November 4, 1848, relative to this event: — 

1 heard Debus read his. discourse and dispute in the 
University, after which he was fully invested with the 
title of Ph.D. The Pro-Rector and six professors were 
present, most of whom, as well as two doctors whom 
Debus had brought with him, disputed the following 
theses : — (i) The allotropic condition of matter depend^^ 
upon differences in the arrangement of atoms; (2) the 
ferrocyanide compounds are not to be considered as 
double salts; (3) the opinion of Ettingshausen as to 
the cause of electrical phenomena is untenable ; (4) tho 
unequal heating of the air and the earth is the imme- 
diate cause of the greater part of atmospheric elec- 
tricity; (s) the organic bases are coupled ammonia 
compounds; (6) the doctrine of polymeric isomorphism 
is erroneous.^ The ceremony of installation lasted 
above an hour and a half, and at its close Prof. Bunsen 
delivered an oration on the volcanic phenomena of 

I Iceland. 

Frankland, it may be noted in passing, estab- 
lished a further “record” by being the first 
Englishman to graduate in Marburg; on this 
occasion the Faculty dispensed with the dis- 
putation in the Aula altogether, on the ground, as 
he says, that being a foreigner, he had not suffi- 
cient command of the language, either Latin or 
German. 

Debus's earliest published scientific work, in 
1848, was probably inspired by Kolbe, who, after 
a short sojourn in England, had rejoined Bunsen 
at Marburg. It consisted of a short paper on the 
chemistry of madder root, in which the author 
failed to recognise the nature and mutual relations 
of alizarin and purpurin ; these he termed, re- 
spectively, “lizaric acid” and “oxilizaric acid.” 
His next essays were more fortunate, and he pub- 
lished in rapid succession a number of. papers on 
organic sulphur products, and on the oxidation 
products of alcohol, glycerin, and glycol. His 
work on glycerinic acid and its salts, on glyoxal, 
and glyoxylic acid, finds its due place in the 
chemical history of these substances. Among 
subsequent papers the most noteworthy are “On 
the Chemical Theory of Gunpowder,” “On the 
Nature of Wackenroder’s Solution,” and his con- 
troversy with the late Sir Henry Roscoe on the 
origin of Dalton's atomic theory. • 

Debus came to this country in 1851, and, like 
his friend , Frankland, was at first engaged 
in school-teaching, first at Queenwood College 
and then at Clifton. In 1870 he moved to 
London, and was attached to the medical school 
of Guy's Hospital as lecturer on chemistry. On 
the establishment of the Royal Naval College at 
Greenwich he was appointed Professor of 
Chemistry, presumably through the action of his 
friend Hirst, who was made Director of Studies. 
Here he remained until the age of retirement com- 
pelled him to relinquish the duties of his chair, 
when he gave up his London residence and again 
settled in Germany. 

Debus joined the Chemical Society in 1859, and 
was a vice-president in. i87t<^4, but took little 
share in the management of the society. He was 

I 1 Xn the original the titles of the the%es art glee n in German. 
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elected into the Royal Society in 1861, and served 
on the Council in 1870-72, and again in 1881-83. 
He was a well-read, scholarly man, of sound judg- 
ment, and a shrewd judge of character. He was 
never married, but was very fond of children, with 
whom he was very popular, in spite of certain 
peculiarities of manner and speech and little 
affectations of dress — such as a passion for 
coloured ties — amiable weaknesses which only 
served to endear him still more strongly to his 
many friends. He was an excellent teacher, with 
a quiet dignity of manner, and a subtle appre- 
ciation of humour, with a skill in parrying its 
shafts, which effectively checked the efforts of the 
potential Ben Allens and Bob Sawyers at Guy*s, 
or the too exuberant spirits of the young 
lieutenants of H.M.S. President at Greenwich. He 
served for three periods — in all fifteen years — 
as an examiner in chemistry of the University 
of London in the old Burlington Gardens days. 
His sympathy with young men, and his quick dis- 
cernment of ’character and merit, together with 
his experience as a teacher and his wide know- 
ledge of his subject, were excellent qualifications 
for the position, and he enjoyed the fullest con- 
fidence of his colleagues at the famous round-table 
in the old university buildings. T. E. T. 


NOTES. 

We notice the names of three fellows of the Royal 
Society, all of whom are engaged in Government depart- 
ments, in the list of New Year honours, namely. Dr. 
Lazarus Fletcher, director of the Natural History 
Departments of the British Museum, who has becin 
knighted; Col. H. C. L. Holden, assistant director of 
supplies and transport, War Office, who has been pro- 
moted to the rank of K.C.B. ;andSir W.Watson Cheyne, 
who has received the honour of K.C.M.G, We do 
not recognise in the list any names of men specifically 
selected for honours on account of their productive 
work in scientific fields, but the following may be 
appropriately recorded here because of their associa- 
tion with such work ; — Knights : Dr. Adam Smith, 
principal and vice-chancellor of Aberdeen University; 
Dr. G. A. Berry, honorary surgeon-oculist to the King 
in Scotland, and formerly president of the Royal Col- 
lege of Surgeons, Edinburgh; Dr. T. W. Parkinson, 
author of works on cancer and tumour ; Mr. M. Rees, 
laryngologist to the King’s Household and to Queen 
Alexandra. K.C.M.G. : Sir James Porter, honorary 
physician to the King. K.C.V.O. : Sir A. A. Bowlby, 
surgeon in ordinary to the King. C.M.G. : Dr. J. 
Cadman, professor of mining in the University of 
Birmingham. C.B. : Col. C. P. Martel, superin- 
tendent, Royal Gun and Carriage Factory, Woolwich 
Arsenal ; Mr. A. W. J. MacFadden, Chief Inspector of 
Foods, Local Govermnent Board. 

In reply to questions asked by Mr. Lynch in the 
House of CommoHl on January 4, Mr. Asquith said 
that every endeavour continues to be made to organise 
and utilise all ^ the Available scientific ability of the 
country in the' most efiicleiit way with the view of 
coping with problems i^;t<Muced by the war. The 
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activities of the scientific committees have been by. 
no means limited to criticism and advice with regard 
to suggestions and inventions sent Jn from outside. . 
Mr. Asquith also said that a body of scientific workers 
is definitely charged with the study of actual war 
conditions, that is, to examine, devise, or invent 
appliances which may be helpful to the Allies in the 
field. 

The Government of British Columbia has presented 
to the Royal Botanic Gardens, Kew, a magnificent 
spar of Douglas fir to replace the old flagstaff which 
was taken down in 1913 owing to decay. The sugges- 
tion to present a really fine specimen of a Douglas 
spar was made by Mr. J. H. Turner, the late Agent- 
General for British Columbia, and . was readily taken 
up by the Premier and the Government of British 
I Columbia. This suggestion, made in the autumn of 
1913, has now definitely materialised, and the spar, 

I which was loaded on to the R.M.S. Merionethshire 
in August, 1915, arrived in the Thames at the close of 
last year, and was moored in the river off Kew Gar- 
dens on January 3. The spar was logged from the 
lower mainland coast of British Columbia. The tree 
selected measured 220 ft. in length, ^ ft. in diameter 
at the large end, and 18 in. in diameter at the small 
end. The log was loaded on a logging railway and 
hauled ten miles to salt water, being taken by a tug 
to Vancouver. There it was hewn to its final shape, 
making it 215 ft. in length, 33 in. at the butt, and 
12 in. at the top. Its weight is about 18 tons. The 
spar was brought from British Columbia on the deck 
of the Merionethshire, and its loading was accom- 
plished with some difficulty. Its erection in the Royal 
Botanic Gardens will be an operation of considerable 
friagnitude. 

We much regret to note the death of Dr. George 
Oliver, of Riversleigh, Farnham. He was a man of 
very great ability and extraordinary energy. Although 
for thirty-five years he was engaged in a very large and 
exacting practice at Harrogate, he yet found time to 
make most valuable researches on the circulation of 
the blood. He was one of the first to take up the 
question of the pressure of blood in the arteries, and 
the instrument he invented for the purpose of measur- 
ing the arterial tension in man was only surpassed 
in ingenuity by his artcriometer for measuring the 
actual diameter of the artery. He also invented an 
ingenious instrument for measuring the amount of 
haemoglobin in the blood. With these instruments he 
made many important observations, which he embodied 
in two works, “ Blood and Blood Pressure ” and*'* Studies 
in Blood Pressure,” works which were both of scien- 
tific interest and practical value in treatment. Along 
I with Sir Edward Schafer he examined the action 
of the extract of suprarenal glands and proved it to 
be simply enormous. This observation is one of 
fundamental importance in regard to the physiological 
problem of how the blood pressure in the living body 
is maintained in equilibrium. Dr. Oliver was. a gold 
medallist of the University of London, and Croonian 
lecturer in 1896 at the Royal College of Physicians, 
of which he was a fellow. He established the Oliver- 
Sharpey lectureship at the Royal College of Physicians 
in memory of his old teacher, Prof. William Sharpey, 
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and ho gave a course of these lectures himself in 1904. | With the death last week of Mr. H. A. Taylor, at 


To those who knew the amount and value of Dr. 
01 iver '*9 work, it \^tas a constant source of wonder 
why he was not elected to a fellowship of the Royal 
Society. His death is a great loss to medicine, for 
although he was seventy-four years of age he was still 
active and energetic. 

We announce with regret the death, at Kilmarnock, 
on December 26, 1915, of Mr. A. D. Darbishirc, lec- 
turer on genetics in the University of Edinburgh, and 
known by his experiments bearing on the laws of 
heredity, and his book on “ Breeding and the Men- 
delian Discovery.” While at Oxford Mr. Darbishirc 
came under the influence of the late Prof. Weldon, 
and he took up and carried on Prof. Weldon’s 
researches on the inheritance of colour in mice — re- 
searches which were designed to test the continuous 
character of variations in colour, and to prove the un- 
tenability of the idea of the clear-cut, sharply distin- 
.^uishable mutations postulated by Mendel and his 
followers. A floor case in the Natural History 
Museum, containing a score of mice of various colours, 
shows in a most instructive way the practical mean- 
ing of the results obtained by him in breeding. After 
his graduation, Mr. Darbishirc became demonstrator 
of zoology in the University of Manchester, and 
pursued his investigations there, and gradually ho 
became convinced of the general soundness of the 
Mendclian position. In 1905 he was appointed demon- 
strator of zoology in the Royal College of Science 
(afterwards incorporated in the Imperial Collcgo of 
Science), which post he held until 1911, when he was 
appointed lecturer on genetics in the zoological depart- 
ment of the* University of Edinburgh. Mr. Darbi- 
shire endeared himself to all who came into 
contact with him ; his personal charm was 
really irresistible. During the summer of 1914 
he gave a course of lectures on heredity at the 
Graduate School held biennially in different centres 
under the auspices of the U.S. Department of Agri- I 
culture. Upon reaching home after the outbreak of I 
war he offered his services as a munitions worker, 

nd spent some months in arduous training for this 
work. Later, though conscious of the fact that he was 
really unfit for service in the ranks, he enlisted as a 
private in the Argyll and Sutherland Highlanders. 
His appointment to a commission in the ’Royal Garri- 
son Artillery was published three days after his un- I 
timely ’death, which has deprived British science of a 
brilliant follower devoted to sound research. 

The death is Announced, at Cambridge, Mass., of 
Mr. C. A. R.^Lundin, who won distinction with the 
firm of Messrs. Alvan Clark and Sons in the con- 
struction of many of the largest telescope Icnse^ in 
the world. «He was born in Sweden in 18^1, and went 
to' America in 1874, when he became associated with 
Messrs. Clark. , Among the telescope objectives upofi 
which he was engaged are the 30-in. objective for Pulf 
kowa Observatory, the 36-in. lens of the Lick Observe*, 
tory, the 40-in. lens of the Yerkes Observatory, the 
x6-in, lens of the University' of Cincinnati, and- the 
i8-in. lens of Amherst College. He had also devised 
and put into operation several important optical tests. 
NO. 2410, VOL. 96] 


the age of seventy-four, there has passed aw»ay, a dis- 
tinguished pioneer in the development of electrical 
science, who was chiefly identified with most of the 
submarine cMf. enterprises undertaken within the 
last forty-five years. A mathematician and physicist 
of a high order, he was associated with the late 
Latimer Clark in a number of electrical researches in 
connection with the electromotive force of the standard 
cell, the effect of temperature on the electrical resist- 
ance of gutta-percha, etc. The Clark cell, if carefully 
used, will remain constant for years, but it polarises 
quickly, and is genenilly only used for those tests 
in which the batteries are tested when they are not 
I sending any current at all, but simply maintaining a 
potential difference. Taylor was associated with Dr. 

I Muirhead in the development of a system of duplex- 
ing submarine cables, which is a modification of the 
bridge method, and has proved remarkably successful, 
many important cables, such as those of the Eastern 
Telegraph Co. and the various Atlantic cables being 
I worked on this plan. The introduction of automatic 
transmission for cable circuits was also in a large 
measure due to him. 

From Wurzburg comes the news of the death there 
on December 2, 1913, of Dr. Fritz Regel, the pro- 
fessor of geography and director of the Geographical 
Seminar at the University. Regel was born on 
January 17, 1853 ; and his first teaching work was done 
at the Stoy Institute, in Jena. In 1892 he was given 
the first full chair in geography at the Jena University, 
where he taught until 1908, when he moved to Wiirz- 
biirg. His skill as a teacher of geography was re- 
nowned ; no less so was his fame as a twriter. Ho 
was one of the best authorities on his own native dis- 
trict, Thuringia, about which he wrote the ” Landes- 
kunde ” (fourth edition in 1913), and a ” Handbuch ” 
in three volumes. But he also had more than a pass- 
ing knowledge of other portions of the globe, as his 
various books testify — “Kolumbien” (1899), “Die 
Nord- und die Siidpolforschung ” (1905), “ Der 

Panarnak.mal ” (1908), his admirable survey of South 
America (19x0), and his description of western, 
northern, and eastern Europe (1909), the second and 
first volume respectively of the “ Geographisches Hand, 
buch ” ; and last, but by no means least, his “ Landes- 
kunde der Ibcrischen Halbinsel” (1905), based on 
travels in Spain. 

Dr. C. F. I^older, who died in October last, was 
a good type of the open-air naturalist, who combined 
in a somewhat unusual way a love of sport with a 
devotion to the cause of wild-life protection. He was 
born in 1851 in Massachusetts, of Quaker stock, and 
was devoted to natural history from boyhood. His 
early work was as a curator in the American Museum 
of Natural History in New York City, but considera- 
tions of health led him ip 1885 to Pasadena, in 
southern California, where he spent the rest of his 
life, observing and fishing and writing. He was a 
good citizen of a notably beautiful city, and took a 
great interest in local educational affairs. Shortly 
before his death he was appointed honorary professor 
of zoology in the Throop College, the foundation of 
the chair being due to a lifelong friend. Dr. George E. 
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Hale, director of Mount Wilson Observatory. Among 
Dr. Holder’s numerous popular books may be men- 
tioned : — “Living Lights*' (1887), a picturesque and 
concrete account of phosphorescent animals and plants, 
his interesting lives of Louis Agassiz and of Charles 
Darwin, besides “Along the Florida Reef** (1892), 
“Stories of Animal Life** (1900), “Half-Hours w’ith 
Nature** (1901), “The Log of a Sea Angler,** and 
“ Life in the Open in Southern California.** Ho was 
tireless in his endeavours to infuse into others his own 
enthusiasm for natural history, to broaden the interests 
of the sportsman, and to strengthen the hands of 
Audubon societies and similar leagues which have for 
their object the conservation of the wild life of both 
land and sea. 

The Times of December 30 publishes the following 
note from its Huddersfield correspondent : — Good pro- 
gress is being made in carrying the British Dyes 
(Limited) scheme into effect. W'ith more than 3000 
workmen, the contractors, Messrs. McAIpine, are push- 
ing forward the erection of the works, which will form 
the main portion of the scheme. The chief hindrances 
are the scarcity of labour and of raw materials for the 
manufacture of colours. Exceptionally high rates of 
wages are being offered for men, from ordinary nav- 
vies to skilled artisans and chemical workers. Many 
hundreds of men drawn from other occupations have 
become chemical workers and are making more money 
than ever they earned before. As for raw materials, 
British Dyes (Limited) are obtaining a preference 
in regard to supplies, and the output is steadily in- 
creasing. While the demand cannot yet be fully met, 
it is officially stated that within another month the 
supply will be much more adequate. 

The report of the council of the Scottish Meteoro- 
logical Society, read at the general meeting of the 
society on December 21, shows that during the past 
year the more purely routine work of the society has 
proceeded much on the usual lines, though difficulties 
inseparable from war conditions have arisen, and at 
one or two stations it has been found impossible to 
continue a full set of observations. At most of the 
stations in Scotland the work is in the hands of 
voluntary observers, and the closer connection that 
now exists between Edinburgh and the Meteorological 
Office in London has in no way weakened the almost 
family loyalty that linked the observers to the society. 
Indeed, the extended publicity now available for trust- 
worthy observations through the medium of the 
Monthly Weather Report has been greatly appreciated 
by the observers. During recent years the society has 
devoted much attention to the encouragement of the 
observation of rainfall in Scotland, and there are now 
available in the Journal monthly and annual figures 
for more than 700 stations. An improvement has 
taken place in the representation of the upper part 
of the Spey valley; but there are still large areas in 
the Highlands and north of Scotland for which no 
info^-mation is available. Prof. R. A. Sampson, Astro- 
nomer Royal for Scotland, has been elected president 
of the society for the ensuing twelve months, and Mr. 
C. T. R. Wilson, University lecturer in physics, Cam- 
bridge, and Dr. A. Crichton Mitchell, Edinburgh, vice- 
presidents. 
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We have received the annual report of Livingstone 
College for the year 1914-15. We have on several occa- 
sions directed attention to the work of this college, 
which is to give an elementary training in medicine 
to missionaries. The college as such is closed for the 
present, as it is being used as a hospital for con- 
valescent wounded soldiers. 

A FIRST report of the Special Investigation Com- 
mittee of the Medical Research Committee upon the 
incidence of phthisis in relation to occupations has 
recently been issued, and deals with the boot and ^hoe 
industry. The conclusions arrived at are : (i) that 
phthisis is specially prevalent among workers in the 
boot and shoe industry, as compared with the general 
population; (2) the individual worker is predisposed 
to infection by the sedentary nature of his employment, 
and possibly by the attitude he adopts at his work; 
(3) the infection i$ probably (a) increased by the num- 
ber of infective workers, and (6) favoured by want 
I of light, the presence of infected dust, and inadequatii^ 
ventilation in the workrooms. The measures sug- 
gested to diminish the incidence of phthisis among this 
class of operatives are improvement of lighting, floor 
I cleaning, and ventilation in the ' factories, and the 
introduction of periods of rest and exercise for the 
• workers. A modified scheme of sanatorium treatment 
for the affected is also outlined. 

We commend to our readers the admirable article 
by Prof, Fraser Harris in the Scientific Monthly, 
October, 1915, on “Edward jenner and Vaccination.” 
Prof. Fraser Harris gives us a short historical sketch 
of the earlier ages of smallpox in Europe; the old 
story, how disease, like trade, “ follows the flag ** — 
follows, pede aequo, the crescent and the cross. Then 
an account of the discovery of inoculation ; a method 
of great antiquity, used far and wide among “ savages,” 
let alone the Turks, who taught it to Lady Mary 
Wortley Montagu. Then a careful description of the 
rise and development of Jenner’s work, and a sufficient 
notice of the objections raised against it. Especially, 
he answers well the stock objection, that not Jenner 
but “ sanitation ** saved us from the scourge of smalli 
I pox. Perhaps, in years to come, men of science wVii 
discover some method of personal immunity even 
better than vaccination; some “vaccine” made with- 
out the intermediary calf. If or when they do make 
I that discovery, they will make it on the direct line^ 
of the work which Jenner began and Pasteur ad- 
vanced. In that day, let us hope, the nation will put 
Jenner ’s statue back in .Trafalgar Square. If there 
is no room for it, they can move King George IV. to 
the vacant pedestal in Kensington Gardens. « 

The small South American deer known as 
“ Brockets ” will furnish • some useful ^ta to those 
who arc interested in the study oC infipient and 
variable characters, and the bearing these have 

^ the evolution of species. This ^uch . will be 
apparent to all who read Mr. J. A. Elen’s valuable 
“ Notes on American Deer of the Genus Mazama,'* in 
the Bulletin of the American Museum of Natural 
History, vol. xxxiv. Broadly separable, on the 
basis of coloration, into two groups, in the matter 
of their antlers, ,^hich are but simple spikes, no 
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diag:nostic characters can be found. These weapons 
indeed- are very variable, even in adults of the same 
species, and should perhaps be regarded as disintegrat- 
ing structures, since in both groups they display a 
marked tendency to malformation. In regard to 
cranial characters, it is evident that, as the author 
points out, the relative size and form of the nasals, 
the size and contour of the antorbital vacuity, the 
junction or otherwise of the premaxillaries and nasals, 
and the depth of the lachrymal pit are extremely un- 
trustworthy as diagnostic characters, although they 
often enter into the diagnoses of species and sul^ 
species. 

Some valuable notes on the fauna and flora of the 
Vedda country and on the Vedda people, by Mr. F. 
Lewis, appear in Spolia Zeylandica (vol. x., part 37). 
The area surveyed includes part of the eastern and 
part of the Uva provinces, and is inhabited to>day 
by people of mixed origin, mainly Sinhalese and 
Xl'an^ils. Pure Veddas are practically extinct. The 
burvivors of this primitive race exhibit a great reluct- 
ance to speak in the Vedda language in the presence 
of Europeans; nor are they more communicative in 
regard to the manners and customs of their race. 
Nevertheless, Mr. Lewis contrived to gain some valu- 
able information when at Selavai, in the Panapa 
Pattu. From one old man he learned that the Veddas, 
in the days of their 'prosperity, were divided into a 
number of small clans, each of which occupied and 
hunted over a specific area of country, and had no 
connection with the others, who lived in separate com- 
munities. The women were kept in a state of rigid 
subjection, married as children, became mothers at 
fourteen, and passed the prime of life at thirty. These 
people had no domesticated animals save the dog, and 
their only weapons were the bow and arrow, tlie spear, 
and a small axe or hatchet. At one time, it appears, 
they were harassed by a pigmy people, the Nittawo, 
who lived in the co’untry known as Lenama, which 
extended from Bagura, in the east, to the confines 
of the Kataragama hills on the west. These diminu- 
J^lve people lived in small troops, and inhabited caves, 
follow trees, and the crevices of precipices. In 
stature they are said scarcely to have exceeded 3 ft. 
Through fear, or jealousy, they are said to have been 
exterminated about three or four generations ago by 
the Veddas themselves. 

In the Annot, Zoolog. Japan, ix., part i (Tokio, 

*Waro Nakahara describes the Japanese lacc- 
wing flies ^of the subfamily Hem'erobiinse. Of the 
twenty-two species enumerated, three only are inhabi- 
tants a||o of Europe, and of these, two — Hemerohius 
humuli and Micromus angulatus — are also North 
American. 

ABNORMAfjrfi^^n fhe venous system of the frog are 
fnore or leail familiar to teachers in zoological labora- 
tories. W. Collinge gives (Journ. Anat. ai$d 
Physiol.,-!., pp.; 37-42) some results from the dissection 
of five hundired specimens, of which twenty-two were 
in some respect, abnormal. Of especial interest are the 
persistence of the caudal, vein, of the right posterior 
cardinal sinus, and of the anterior abdominal vein’s 
connection with the precavals on one side or both; 
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also the continuity of a renal portal vein with the 
post-caval. 

Prof. Nansen describes the details of construction 
of two closing tow-nets in Publications de CtVeon- 
stance. No. 6 j, issued by the International Council for 
I the Study of the Sea. The first net is the well-known 
form devised by Prof. Nansen for vertical hauls, which 
I had not previously been described in detail. The 
second net is a modification of the first, adapted for 
j horizontal towing. A current meter fitted in the mouth 
of the net is stated to make it possible to measure 
the volume of water which actually passes through the 
I net. 

The twenty-first volume of the Rapports et Procts- 
I verbaux des Reunions of the International Council for 
the Study of the Sea, recently issued at Copenhagen, 
contains the administrative reports for the years 1913 
and 1914, and its chief interest perhaps lies in the fact 
that it records the attempt which is being made to 
keep this international organisation in existence during 
the period of the European war. The report states 
that as regards participation for the year 1914-15, all 
countries except Germany have paid contributions, that 
for Russia, however, being an overdue contribution 
for the preceding year. In a letter of January 29, 
19*5* to the Danish Foreign Oflice, the German 
Government has explained its attitude in the following 
terms : — “ Germany will during the war abstain from 
further co-operation in the work of the international 
investigations, because the carrying out of an essential 
part of the problems has been suspended by the present 
state of matters. Consequently the German delegates 
will not take part in the voting and resolptions of the 
organisation as long as war continues. The Imperial 
Government, however, hope to be able to resume par- 
ticipation when a more quiet time has ensued." As 
regards the scientific reports contained in the volume, 
those of importance deal with the investigations on 
herring fisheries. 

Mr. L. Lancelot Burlingame has published a 
scries of memoirs on Araucaria brasiliensis and on 
the origin and relationships of the Araucarians in the 
Botanical Gazette, vol. Ivn., No. 6, vol. lix.. No. i, and 
vol. lx., Nos. I and 2 (1914-ij). His researches em- 
brace a careful study of the ovulate cone and female 
gametophyte, fertilisation, the development of the 
embryo and the seed, illustrated by a series of plates 
of microphotographs. In the two latter papers the 
various views of Araucarian affinities are reviewed, 
and the conclusion is arrived at that the Cordaitalcs 
are the nearest allies of the Araucarias, since they 
resemble them more nearly than any other conifers. 
The transitional conifers of the Mesozic are either 
Araucarians or Cordaitians, and it is suggested that 
I some are ancestors of Sequoia and Cryptomeria. It is 
> also suggested that the Abietineae are derived directly 
from the Cordaitales or from very ancient members 
of the Araucarineae. 

In the cutivation of varieties of wheat, mixtures of 
types sometimes occur on the pure-culture plots, which 
are often very difficult to explain. In vol. x., part iv., 
of the Agricultural Journal of India, Mr. D. Milne 
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shows that whole wheat grains fed to the bullocks 
working in the wheat fields in the growing season can 
pass through the animals, germinate, and thus account 
for some of these contaminations of the pure cultures. 
Six bullocks w^'cre fed on a special diet of whole wheat 
grains previously soaked for one hour in cold water. 
A mixture of green oat plants and wheat chaff was 
also given as fodder during the experiment. All the 
wheat grains voided by the animals were carefully 
collected, and at once placed on a bed of sterilised 
sand for germination tests. A considerable number 
of wheat grains capable of producing strong plants 
were taken from the dung of every bullock within 
13 J hours from the start of the experiment. On the 
third day the number of grains passed by one bullock 
in 24 hours rose to more than 9000. After seven days 
the diet of whole wheat grains was replaced by whole 
gram grains, yet for two days after this change large 
numbers of wheat grains capable of germination con- 
tinued to pass through the animals. As much as 
20*5 per cent, of the grains fed to a single bullock were 
recovered, germinated, and produced strong healthy 
plants ; the lowest figure from a single bullock was 
9-6 per cent. The gram grains fed during the last 
four days of the experiment also passed through in 
quantity, apparently undigested, but practically none 
of these gram grains germinated. The author thinks 
that the amount of obviously undigested material which 
came through these bullocks was astonishing, but, in 
this country at any rate, farmers well know the supe- 
rior digestibility of crushed or ground grain, so. that 
the investigation suggested on this point would appear 
to be unnecessary. 

From an American source (Bull. Seis. Soc. America, 
vol. V., 1915, pp. 155-9), we learn that several earth- 
quakes were felt during last summer in countries now 
at war. On June 3 an earthquake occurred at Munich 
of sufficient violence to wreck some of the instruments 
in the observatory tower. On June 13 a severe earth- 
quake disturbed the kingdom of Wiirttembcrg, benng 
espiecially strong at Ebingen and Balingcn. On 
August XI, at 10.14 a.m., a shock of unusual severity 
was felt at Laibach, the well-known seismic centre in 
the south of Austria. In the same journal, the occur- 
rence is reported of several earthquakes at Avezzano 
on August 28, of a severe shock at Agualia (fifty-eight 
miles north-east of Rome) on September 23 at 
7.15 p.m., felt also in Rome, and of a strong shock 
unaccompanied by damage, at Messina, on Septem- 
ber 24. 

Two articles by M. Louis Brunet, in the Revue 
ginirale des Sciences for November 30 and December 
15, contain in about twenty pages a very complete and 
readable summary of the recent work which has been 
done on the constitution of Rontgen or X-rays, and 
their application to the determination of the arrange- 
ment of the atoms in crystalline bodies. The first 
article deals with the interference of rays reflected 
from the successive layers of atoms near the surface 
of a crystal, the forms of X-ray spectrometers, the 
characteristic X-ray spectra of the elements and the 
relations which have been found to exist between 
the wave-lengths of the principal lines of each element 
and the atomic numbers. According to Rutherford’s 
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theory of the atom, these represent the number of 
electrons in the nuflear charge of each atom. The 
second part deals more in detail >yith the passage of 
the X-rays through and their reflection from the sur- 
faces of crystals. The principles of the method of 
analysis of the structure of a crystal as described by 
Bragg are given, and the application of them illus- 
trated by zinc blend, diamond, calcite, certain nitrates 
and carbonates, and iron pyrites. 

The Comptroller-General of Patents informs us that 
the following notice as to renumbering specifications 
on publication will appear in the Illustrated Official 
Journal {Patents) of January 12 : — In order to give 
the public the advantage of having abridgments of 
specifications up to date w’hile retaining their numer- 
ical sequence, applications for patents made subse- 
quent to 1915 will be given new numbers when their 
complete sperifirations are accepted or become open 
to public inspection before acceptance. The new num- 
bers will start with No. 100,001 (without any indication 
of date), and will supersede the original applicatioiv' 
numbers in all proceedings after acceptance of the 
complete specifications. It is intended in future to 
issue abridgments of specifications in the journal a 
few weeks later than that in which their acceptance 
or publication is advertised, so that they will be avail- 
able for search purposes soon after the printed copies 
of the specifications are on sale ; but, until the system 
is fully in force, they will only be? issued when there 
are sufficient to make up a full sheet of sixt(!cn pages. 

The list of members just issued by the Liverpool 
Section of the Society of Chemical Industry calls for 
I comment as a most praiseworthy beginning for the 
preparation of what amounts to a local “ Who’s Who” 
of chemists. Such a list will form a most useful asset 
in any attempt to organise the chemical profession to 
play a greater part in the affairs of the State. The 
Liverpool Section includes all members of the society 
residing or working in Lancashire, Cheshire, and 
North Wales, who are nearer of access to Liverpool 
than to Manchester — in all 283, a number which sug- 
gests that many chemists in the district have failed to, 
become members of the society. The list is printedj^ 
in four columns, and indicates for each individual the 
address, occupation, and name of the firm. A pleasing 
feature is the evidence afforded of the number of 
chemists employed by some of the leading manufac- 
turers in the district. 

Steady progress has been made with the bfiilding ‘ 
of the new Southwark Bridge, although the war has 
hindered the delivery of 'materials. The wdrk of con- 
structing one of the river piers is described in 
Engineering for December 31. There are *four of 
these piers, tho new bridge being of five spans, instead 
of three, in order to coincide with the bridges to the 
east and west. The piers are all to be carried upon 
caissons founded in the London clay at a depth of 
50 ft. below the Trinity high-water level. 'fWo of the 
fdur ’caissons required for the river piers are 120 ft. 
long by 30 ft. wide, and the other two are 100 ft. 3 in. 
by 29 ft., the weight of each of the larger caissons 
being 200 tons; these are the longest caissons con- 
structed in this country. At the present time two of 
the caissons have been lowered to the bed of the river, 
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and a third is erected and riveted complete upon its 
staging. In lowering the caisson, excavation within 
the working-chambeV proceeded until a point was ap- 
proached about 5 ft. from foundation level; at this 
point the clay at each end of the chamber was not 
removed, but allowed to come in contact with the 
descending roof of the chamber for a length of about 
12 ft. from each end. The weight of the caisson, 
together with the concrete and masonry, approximated 
to 5000 tons, but there was full control of the move- 
ments, and the downward travel was stopped easily 
at the given level. 

The Athenaeum will in future continue its issue 
only as a monthly, and not weekly as heretofore. The 
new number will be published on January 15, at the 
price of a shilling. 

The Cambridge University Press announces the 
forthcoming publication of vol. ii. of Dr. W. Ridge- 
way’s “The Early Age of Greece,” and a new edition 
"of vol. i. of the work. The following “Cambridge 
Tracts in Mathematics and Mathematical Physics ” are 
in preparation : — “The Definite Integral, its Meaning 
and Fundamental Properties,” by Dr. E. W. Hobson ; 
“An Introduction to the Theory of Attractions,” by 
Dr. T. J. I’A. Bromwich; “Pascal’s Hexagon,” by 
H. W. Richmond; “ Lemniscate Functions,” by Dr. 
G. B. Mathews; “Chapters on Algebraical Geometry,” 
by Prof. H. F. Baker; and “The Integrals of Alge- 
braic Functions,” by Prof. H. F. Baker. 

OUR ASTRONOMICAL COLUMN. 

Comet 19155 (Taylor). — Several communications to 
the Paris Academy of Sciences {Comptes rendus, De- 
cember 20) concern Taylor’s comet. At the Lyons Ob- 
servatory M. J. Guillaume obtained a brief observation 
of the comet on December 6. A feeble nucleus was seen 
surrounded by a nebulosity about 1' in diameter. Its 
magnitude was 9-5 and the colour was bluish. Posi- 
tions were measured on December ii and 13, the 
comet fading to 10*5 mag. M. Paul Briick has cal- 
culated the following orbit from observations made 
^t Algiers (December 6), Lyons (December 11), and 
Uj’ himself at Besan^on on December 14 : 

Perihelion passage, 1916, February 26 986. 

« = 14 13' 46"'! 

Si « 107^ i6’ 10" V 1915*0 
t ^ 22" 44' 23") 
log g =0 22625 

This parabolic orbit represents the middle place with 
.an error of — q" in longitude and —32" in latitude, and 
a second calculation is to be made. With the first 
ephemeris sent out from Copenhagen Prof. E. Strom- 
gren stated that the orbit was apparently periodic in 
short period. In Circular No. 497 (Astronomischc 
Nachfichten) Proi., H. Kobold directs attention to the 
similarity between Messrs. Braae and Fisrher-Peter- 
sen’s second (frbit (Nature, December 23, 1915) 

and Lamp’s elements for Brorsen’s comet <i> = 55 * 6 '. 

=101® 27-6’,^ t = 2q® 23 8' (l8qo). 

An observation made at the Hill Observatory on 
January, i indicates an increasing lag between the 
comet’s actual position and that calculated from the 
above orbit, then amounting to about 30' of arc in 
both R.A. and declination. - The comet, easily seen in 
a three-inch finder, had evidently increased in bright- 
ness by about 2J magnitudes since December 16. 

The Spectra of Wolf-Ravet Stars. — ^A most signifi- 
c.nnt clue to the relationships of these extremely in- 

NO. 2410, VOL. 96] 


teresting stellar bodies was afforded by an extra- 
ordinary piece of spectroscopic research carried out 
at Mount Wilson upon the faint vestiges of several 
novae. It was then practically established that in 
their latest pjiascs these bodies assume the well-known 
Wolf-Rayct features. Hartmann’s observations of 
Nova Persci were confirmed and generalised. The sugges- 
tion was made that the W’^olf-Rayet stars were possibly 
remnants of novae. Extremely important evidence 
bearing on this point has now been brought! forward 
by Dr. Max W’olf (Astronomischc Nachrichten, 4824). 
He finds that in the case of several of these stars the 
spectra are variable in the oscillatory mode hitherto 
regarded as peculiar to the later stages of novae. The 
variations are described as alterations in the hydrogen 
bands, esj^ecially H8, whilst the absorption lines are 
said to appear at times sharp, at others masked and 
weakenea. As Dr. Max Wolf refers to the limitations 
of his instrumental equipment, developments must be 
looked for elsewhere. A photometric study of the 
same stars would most obviously be of great value. 

Photo-electric Photometry. — Messrs. P. Guthnick 
and R. Prager announce (Astronomische Nachrichten, 
4823) that tne conjectured variability of a Cygni has 
been confirmed by numerous photo-electric measures. 
Minima were found, 191^, September 28 ±iod, and 
*9*5* July 5* ±iod, the interval being a multiple of 
the period. Amplitude 007 mag., probably in the 
mode of 8 Cephei. Short period oscillations are indi- 
cated. The variability of a Lyrse and y Lyrse has also 
been evidenced. The light changes in both cases are 
described as very rapid and strictly periodic for the 
latter, o Lyrae, however, would seem to vary in a 
novel manner, with an average amplitude of 0 04 mag. , 
y Lyrae 0 03 mag. 

Some Possibly Connected Solar and Planetary 
Phenomena. — An attempt has lately been made by Herr 
T. Kohl to trace a connection between some planetary 
phenomena and solar activity (Astronomische Nach- 
richlen, 4821). Thus he finds that Jupiter’s northern 
cloud belts appear to be especially weak at times of 
spot maxima, and become broader and more con- 
spicuous during minima. The recorded appearances 
of the secondary light on the dark side of Venus are 
too scanty for comparison, but the later observations 
suggest coincidence in time with auroral displays on 
earth. 

Dei ERM i nation of Radial Velocities by Objkciive 
Prisms.--N early two years ago M. Harny suggested 
an ingenious method of adapting the prismatic camera 
to line of sight work (Nature, vol. xcii., p. 616, Janu- 
ary 29, 1914). Whilst the determination of radial velo- 
cities of the fainter stars is actually largely in way of 
being realised bv increased telescopic power and suitable 
spectrograph ciesign rather than by the employment 
of novel methods of attack, M. Hamv has not been 
deterred from investigating further the theory of his 
method. He now states (Comptes rendus, No. 22, 
1915) that the use of a train of prisms would only necessi- 
tate a modification of the reduction formulae, and then 
develops the requisite changes for the case of an in- 
strument mounting two prisms. 

Radial Velocity of R Corosje Borealis. — Dr. H. 
Ludendorff, in a note in the Astronomische Nachrich’^ 
ten (No. 4823),^ publishes the results of some spectro- 
scopic observations of R Coronae. Six spectrograms 
were secured during June, 1913, and June, 1915, whilst 
the variable was at normal brightness, as was the 
case during earlier observations in 1902-1906. Tlie 
spectrum resembles that of a Persei, and no signs of 
alteration could be detected. The mean radial velocity 
for the six plates is 4* 24-8 km, (range =5 km.). The 
earlier measures gave +24*7 (range =6-4). The small 
range, under the conditions, leaves undecided the 
question of variability. 
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MODERN SYSTEMS OF INDEPENDENT 
LIGHTING AND HEATING. 

(i) Oil, Oil Gas, and Petrol-air Gas Systems. 

U NTIL quite a late period in the nineteenth 
century country houses were invariably lighted 
either by candles or oil lamps. To-day there are at 
our disposal many different systems of lighting, suited 
respectively to the cottage and the mansion. 

For small houses in remote districts there is still 
a good deal to be said for the paraffin or petroleum 
lamp, provided a well-constructed and trustworthy 
type is employed, and the oil used is of a good 
standard quality. At the present time lamps giving 
as much as loo candle-power can be obtained, and in 
favourable circumstances 300-500 candle-power hours, 
or even more, can be obtained per gallon of oil. The 
fact that the oil lamp is entirely self-contained and 
can readily be moved from place to place is naturally 
an advantage, and the low intrinsic brilliancy of the 
name and the mellow colour of the 
light are considered pleasing by 
many people. 

The type of shade used with the 
oil lamp is of some importance. 
The vertical shallow tin reflectors 
attached to cheap forms of paraffin 
lamps arc not very satisfactory. 
Such lamps are sometimes hung on 
the walls, throwing out the light 
into the room indiscriminately and 
giving a somewhat glaring effect. 
It is preferable to use? some form of 
diffusing glass shade completely 
screening the light from the eyes 
and directing the rays downward to 
the table. The oil lamp is probably 
at its best when equipped with such 
a shade, and used in a central posi- 
tion in the room, or immediately 
above the surface it is intended to 
illuminate. 

The introduction of incandescent 
oil lamps (i.e. lamps using oil or 
paraffin vapour with an incandescent 
mantle) led to a great increase in 
efficiency. There are now many 
such lamps on the market. For ex- 
ample, the Petrolite lamp, in which 
air is sucked through a porous 
material impregnated with suitable 
hydrocarbons, a draught ^ being 
secured by using an exceptionally 
long chimney. The lamp is claimed 
to be exceptionally safe, as it goes out at once if 
accidentally upset. According to some recent tests a 
light of 40 candles can be obtained by burning oz. 
of hydrocarbon per hour. 

The incandescent oil system, however, gives the 
most efficient results when used for relatively power- 
ful lighting units. A well-known typo is the 
Blanchard lamp, using paraffin vapour, with an in- 
verted mantle. These lamps range in illuminating 
power from 100 to 1500 candles, and are claimed to 
give more than 10,000 candle-hours per gallon of 
oil. Their use is very simple, and the evolution of 
vapour can be easily started with a little spirit. 
.\mongst other lamps of this type we may mention 
the Kitson, Still, and Petromax lamps, all of which 
are capable of giving a high candle-power, and are 
particularly useful for lighting large rooms, country 
halls, yards, etc., or for ffites and garden parties. 

The illuminants mentioned above are all self-con- 
tained and portable, and are cheap and simple in 
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operation. On the other hand, they naturally require 
a little attention, *80 that in larger residences the 
trouble involved in looking after •a large number of 
lamps in different rooms is worth consideration. 
Hence there has sprung up a demand for a distribut- 
ing system, similar to gas and electricity, and avail- 
able in localities where these methods of lighting are 
not available. The “petrol-air gas plants,*' of which 
there are now a number of types on the market, were 
designed to satisfy this need. 

Pctrol-air gas consists simply of air to which has 
been added a small percentage of petrol vapour. Such 
a mixture is very easily produced owing to the volatile 
nature of petrol, and can be generated by a small 
automatic plant, conveniently kept in a small out- 
house. The mixture generated is then led into the 
house through pipes and distributed to incandescent 



Fit;. 2. — Typen of small candle-power portable Blanchard incandescent 
oil lamps. With this system units fiom too to 1500 c.p. can be 
obtained. 

burners in the same way as coal-gas. (This gas can 
only be used with mantles, and is not suitable for 
burning in flat flame burners.) The percentage of 
petrol employed is invariably small (2-6 per cent., 
according to the system). The gas has only a slight 
and not unpleasant smell. Owing to i\ie large amount 
of air carried into the burner through the pipes the 
vitiation' of the air is small, and, as there should be 
no objectionable impurities, the system is also clean 
and hygienic. In view of the small amount 6f petrol 
vapour used, the system is also claimed, to be safe, 
and it is said that even a leak would not; in ordinary 
circumstances, give rise to any danger of fire or ex- 
plosion. It is, however, essentia] that the consumer 
should purchase a trustworthy type of machine. In 
some of the earlier plants the composition of the 
mixture was apt to vary according to the load and 
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the temperature of the air, and there was even a 
tendency for petrol to condense in the pipes during 
cold weather. These defects should not exist in 
any trustworthy type of modern 
machine. 

The chief elements in a petrol- 
air gas plant are the carburetter, in 
which the desired mixture of petrol 
and air is produced; the holder in 
which the gas is stored; and the 
compressor for the purpose of driv- 
ing the gas through the pipes. The 
motive power may be supplied by a 
falling weight, hot-air engine, or 
water power. For country-house 
lighting, the falling weight is 
usually preferred on account of its 
simplicit}\ A trustworthy plant 
should operate quite automatically, 
yielding the same quality of gas, 
however many lights are turned on 
(within the limits of the plant), and 
^hould require little or no attention 
beyond filling up w^ith petrol when 
necessary and occasionally winding 
u() the weight. 

A technical point of some interest 
is the percentage of petrol which it 
is desirable to include in the gas. 

In some rases, for example in the 
“County” petrol-air gas system, the 
comparatively rich mixture of 6 per 
cent, is preferred, and it is con- 
sidered that this enables the plant 
to be designed and operated on 
highly scientific linos, and that it is 
of value in enabling a mixture of 
constant composi- 
tion to be ob- 
” tained, as well as 

, desirable in the 

^ interests of safety. 

In other well- 
known makes, for 
example, the Wil- 
lett system, the 
percentage of pet- 
rol is 2 per cent, 
only. This is 


new- mantles. • In favourable circumstances 100-120 of 
these lights can be run for a consumption of one 
gallon of petrol per hour. A small plant, feeding 
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Fic. 30.— Sectional view of "County" petrobair f>asi plant. In this diagram tbreet^esof^arrous are used to 
denote the respective paths taken py the air, petrol, and the resulting kbs. 1 he plant c 


t consist'^ in the 


main of two c< pper bells working in water seals, the smaller of which acts as an air pump^ whilst the 
larger conMitutes the holder for the gas as it is made. ^ The air>pumping bell is made to rise and fall 
by means of the weights and on its upstroke takes in air through the valve T. On reaching the top of 
its stroke it is disengaged from the action of the weights (which are then held stationaiy), and the valve 
T closing, the air'beii falls by its own weight and drives air down the central pipe K into the larger 
bell via the pipe L and the annulns F. Defore reaching the larger bell, however, it is caused to pass 
close along tne surface of the carburetter by the baffle {date 1 . The petrol is delivered on to the sur- 
face of the carburetter by the petrol pump G in small amounts (a teasponnful or so at a time) along the 
small pipe P. The petrol pump G, being attached directly to the air-bell, makes stroke for stroke with 
. it, thus ensuring that air is never delivered without its complement of petrol under any conditions of 
The gas U delivered to the service down the central pipe at N. 






slate4 to operate 
quite satisfac. 
torily, and* it is 
also claimed that 
ordinary motor- 
car petrol can be 
used, and that no 
special variety of 
lighting spirit is 
reauiretL 
A pet%l-air gas 
system enables 
lights to be in- 
stalled perman- 
ently in position 
and used cither as 



Flo. 3.— General view of " County ” pctroI-air gas plant. 


central or units or wall brackets. The ordinary type of 
inverted burner used is of the Bijou type, from which 
as much as 70-80 candle-power may be obtained with 
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10-20 lights, would probably cost about 251.-35/. 
A larger size, capable of supplying 100 lights, 
about 100/.- 1 20/. The complete cost of light- 
ing installation, including plant, piping, and 
simple fixtures, would probably * work out to 
between two and three times the above figuro. 
Much# however, depends on the expenditure on 
fittings and the shed for housing the plant, and 
the distance from which materials have to be 
supplied. Prices have naturally been affected 
somewhat by the war. A consumer should re- 
member that in remote places it is not always 
easy to get prompt technical assistance, and 
should therefore be careful to select a thoroughly 
up-to-date and trustworthy make of machine, 
even if somewhat more expensive than others 
on the market. , 

The above remarks have referred mainly to 
the use of petrol-air gas plants for country 
houses, but there are also opportunities for its 
use in small workshops, laboratories, etc. It 
has also been used occasionally for military 
camps and even for village lighting, 1 
in such ca.scs the nature of the area to be covered 
has an important bearing on the method of illumina- 
tion supplied. In a large and scattered area the 


524 


NATURE 


[January 6, 1916 


question will arise whether it is worth while to run 
mains from the nearest gas or electrical supply; or 
whether it is not more economical, for a temporary 
installation, to rely exclusively on portable illuminants 
such as those described in the earlier portion of the 
article, and to avoid the use of piping altogether. 

The fact that petrol-air gas can be readily applied 
for heating is also an advantage, especially in labora- 
tories where bunsen burners and small heating appli- 
ances are much used. In country houses petrol-air 
gas may also be used for small cooking ranges, the 
usual size of which consumes an amount of petrol 
equivalent to about twenty lights. Stoves for use in 
the fireplace to heat rooms can also be supplied, but 
as a rule the small householder finds it preferable 
to use a coal or wood fire rather than incur the 
expense of installing the exceptionally large plant 
necessary to h(’at a number of rooms. 

There remain to be mentioned the systems of light- 



Li. ^.-'Gcneial \iew of Wilifcti prtrol-air jjas plant. 'Ihe plant conMHts of 
thre«! chief parts — air compressor, petrol container, and spiral cat buretter. 
1'he air compressor contains a cvuntUical drum having in it a number of 
*‘ scoop> *’ so shaped as to produce a senes of helical channels ; the lower 
portion of the drum is filled wiih water. The petrol drum coiiinins a 
number of small cups attached to the ends of rods which are fixed to a 
revolving spindle. 'I he.Sw* cups discharge their contents into a funnel' 
shaped receptacle, which in turn is controlled by the petrol regulator. 
Both the scoops in the air compressor and the .spindle carrying the cups 
in the fietrol drum are actimted by the suspended weight and woik in 
perfect uniforniuy 'I'he helical scoops in revolving take up a measured 
quantity of air which is compressed and dtschargeo into a rectangular 
tank ar the side, froiii whence it passes into the cai liuietter. Meantime 
the carburetter receives a regulated amount of petrol in the manner 
desciibed. The iiiier-connecnon of the app.tratus for supplying air and 
]ietrol maintains the < orrect proportions of these constituents : no holder 
needed to store the gas which is generHieil as required, the machine 
aiitomz icady increasing ils^eed .as mure lights are turned on am. 

• r/jd. 

ing and heating which generate gas from heavy oils, 
fats, etc., which require heat for di.stillalion. These 
systems are claimed to be highly economical on a 
large scale, and are usually employed for large build- 
ings, institutions, factories, country railway stations, 
etc. Many railways make their own oil gas, which 
is compress€.*d and used for carriage lighting. 

The Mansfield oil gas producer is widely used for 
generating this quality of gas, and is claimed to be 
applicable to a wide variety of fuels, such as creosote, 
palm oil, kerosene, and even tallow and unrefined fat. 
The oil is stored in a siAtable tank and guided in a 
fine stream into a retort heated by a wood or coal 
fire. In this way a permanent oil gas is produced 
which, after purification, is stored in a holder and 
supplied through pipes in the usual way. The gas 
produced may be used cither wdth incandescent 
mantles or in a flat flame burner. It may also be 
used for heating, having a high calorific power. In 
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some cases a portion of the gas is used for cooking 
and heating waten, and the remainder is utilised to 
drive an engine and dynamo, furnishing electric light. 
A system of this kind naturally requires some atten- 
tion, but is claimed to be capable of being worked by 
unskilled labour, and to be very simple in operation. 


RESEARCHES ON SPRUE.^ 

S PRUE is a disease of chronic course, the main 
features of which are a frothy diarrhcea gener- 
ally accompanied by a sore tongue ; the disease as it 
progresses producing severe anaemia and exhaustion. 
The word sprue in English medical literature was 
first used by Manson in 1880, and is apparently the 
anglicised form of the Dutch spruw. One would like 
to know something of the origin of this Dutch word. 
The form sproo was also used in the year 1825 in 
Scotland for “ a disease affecting the mouth of very 
young children.** This disease is in all probability the 
same as thrush, and it is important to note in this 
connection that the condition of the tongue in thru.sl3». 
is similar to that in sprue. The word thrush, Xho 
origin of which is obscure, is not known before the 
seventeenth century, when Pepys speaks of “a fever, 
a thrush, and a hickup.*’ It may also be mentioned 
that sprue in Scotland was the term used for “that 
which is thrown off in casting metals** (scoria). 

The present work deals with the disease in Ceylon, 
where “Ceylon sore mouth** is one of the names for 
the disease. There arc no figdres available to show 
its frequency in Europeans or in the natives in the 
island, but that it does occur in the latter in various 
countries appears to be fairly certain. It is appar- 
ently also a disease determined by long residence in 
the tropics, though on all these points one speaks with 
hesitation as accurate data arc not available. That 
dysentery is a common predisposing cause there 
appears to be no doubt, but whether there is any other 
closer connection between the two diseases is doubtful. 

A sore tongue is one of the features of sprue, and 
micro.scopicallv the epithelium is found to be des- 
quamating. This dead epithelium is infiltrated with 
yeasts, and in some cases thc^ yeast threads appear to 
be actually invading the living cells. This is not, 
however, found to be the case in the stomach or gut, 
whirh are also inflamed, though the gut contents 
contain masses of yeast, and yeasts are the commones)^ 

I organisms in motions passed shortly before death. 
This infection of the gut contents with yeasts does 
not, however, occur in other wasting diseases, ihe 
author very properly having made adequate control 
observations. Yeasts, then, not only can be cultivated 
from the majority of sprue stools and salivas, but in 
; the acute stage they are the most prevalent organisms 
I in the tongue lesions, saliva, and motions. 

Now thrush, a common disease of infants in tem- 
perate climates, is generally believed to be due to 
yeasts, and in some respects — e.g, atrophy of the 
tongue epithelium — resembles sprue. The author, in- 
deed, inclines to the view that yeasts are in fact the 
cause of the disease. One might object, however, that 
if this were so one would expect sprue to be a far 
commoner disease than it is, as yeasts in the tropics 
are ubiquitous. The view held by some authors that 
it has affinities to scurvy is an ** attractive ** one, and 
is , supported by the beneficial effect of .a fruit diet 
such as strawberries or bael fruit. This work is an 
interesting record of a careful research, valuable 
although inconclusive in its * results. The plate of 

“ A K^fiort on Researches on Sprue in Ceyion, iQia-rs*" By Dr. P. H- 
Wah”. Pp. ix + 155. (Cambridge : At the University Press, 1915-) 

79. net. 
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Sprue tongues has the merit of clearness, although the 
colours are not thos^ of nature. We feel sure it would 
“pay** the Planters* Association in Ceylon to employ 
permanently one or more medical men to investigate 
the subject further. J. W’. W. S. 

SCIENTIFIC COMMITTEES ON NATIONAL 
PROBLEMS. 

have referred from time to time to the various 
scientific committees appointed by the Govern- 
ment and scientific societies to deal with problems aris- 
ing out of the war. It seems worth while to bring 
together now a list of such committees and a short 
statement of their work so far as that can be made 
known. It will be noticed that, with the exception of 
the Advisory Council of the Privy Council Committee 
and the Council and Committee of British Dyes 
(Ltd,), no provision is made for the payment of 
the experts in science and technology who are serving 
on other committees appointed by the Government and 
|by scientific societies. 

Government Scientific Committees. 

The Board of Invention and Research appointed 
last July to assist the Admiralty in co-ordinating and 
encouraging scientific effort in relation to the require- 
ments of the Naval Service consists of the following 
Central Committee and Panel of Consultants, who 
advise the main committee on questions referred to 
them : — • 

Central Committee : Admiral of the Fleet Lord 
Fisher of Kilverstone (president), Sir J. J. Thomson, 
Sir Charles A. Parsons, and Dr. G. T. Beilby. Panel : 
Prof IL B. Baker, Prof. VV. H. Bragg, Prof. 
H. C. H. Carpenter, Sir William Crookes, Mr. W. 
Duddell, Prof. P. F. Frankland, Prof. B. Hopklnson, 
Sir Oliver Lodge, Prof. W. J. Pope, Sir Ernest 
Rutherford, Mr. G. Gerald Stoney, and the Hon. R. J. 
Strutt. Secretary and Naval Assistant : Captain 
Thomas E. Crease, R.N. 

We arc informed by the Secretary of the Lords 
Commissioners of the Admiralty that the services of 
the members and the scientific experts on the Central 
Committee and the Panel of Consultants of the Board 
of Invention and Research arc given gratuitously. 

A Munitions Inventions Department of the Ministry 

Munitions of War, with Mr. E. W. Moir as Coinp- 
‘^roller, was appointed in August last to consider pro- 
jects for inventions relating to munitions for warfare 
on land or matters pertaining thereto. The Advisory 
Panel of scientific and other experts is as follows 
Prof. A. W. Crossloy, Mr. Horace Darwin, Dr. S. Z. 
do Ferranti, Mr. A. MacDougall Duckham, Mr. W. 
Duddell. Dr. R. T. Glazebrook, Col. H. E. F. Goold- 
Adams, Sir Robert A. Hadfield, Prof. J. S. Haldane, 
Col.' N. B. Heflfernan, Sir Alexander B. W. Kennedy, 
Mr. F. W. Lanchester, Prof. A. P. Laurie, Mr. 
Michael Longridge, Dr. W. H. Maw, .Sir Hiram S. 
Maxim, Capt. A. U. Moore, Sir Henry Norman, 
Bart., Dr. F. G. Ogilvie, Maj.-Gen. Sir Geori’^e K. 
Scott-Moncrieff, Mr. F. Wilfrid S. Stokes, Mr. J. 
Swinburne, Sir J. J. Thomson, Mr. A. J. Walter, Mr. 
C. J. Wilson, and Lieut.-Col. J. C. Matheson. The 
' secretary to the Advisory Panel is Mr. H. W. Dickin- 
son, Munitions Inventions Department, Princes Street, 
Westminster, S.W. 

The Comptroller of the Munitions Inventions De- 
partment assures us that these gentlemen are not paid 
and that their services in all cases are voluntary. He 
informs us further that the work of the Department 
is co-ordinated with that of the Board of Invention 
and Research, and that a constant interchange of 
information and ideas takes place. 
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In July last, Mr. Arthur Henderson, President of 
the Board of Education, issued a White Paper describ- 
ing the Government schemo designed to establish a 
permanent cjrganisation for the promotion of indus- 
trial and scientific research. A sum ot 30,000!. has 
been provided for the purposes ol the sdieme during 
the first year. The circular points out that the scheme 
is in no way intended to replace or interfere 
with the arrangements which have been or may 
be made by the War Oftice or Admiralty or Ministry 
of Munitions to obtain scientific advice and investiga- 
tion in connection with the provision of munitions of 
war. '1 he scheme provides for the establishment of : — 
(a) A CoinmiLiec of the Privy Council responsible for 
the expenditure of any new moneys provided by Parlia- 
ment lor scientific and industrial research ; (b) a small 
Advisory Council responsible to the Committee of 
Council and composed mainly of eminent scientific 
men and men actually engaged in industries dependent 
upon scientific research. The Committee of Council 
consists of the Lord President, the Chancellor of the 
Exchequer, the Secretary lor Scotland, the President 
of the Board of Trade, the President of the Board of 
Education (who is to be vice-president of the Com- 
mittee), the Chief Secretary for Ireland, together with 
such other Ministers and individual members of the 
Council as it may be thought desirable to add. The 
first non-olheial members of the Committee are : — 
Lord Haldane, Mr. A. H. D. Acland, and Mr. J. A. 
Pease. 'l*he fiist members of the Advisory Council 
arc : — Lord Rayleigh, Dr. G. T. Beilby, Mr. W. Dud- 
doll, Prof. B. Jlopkinson, Prof. J. A. M*Cclland, 
and Mr. R. Threlfall, with Sir William S. M*Cormick 
as administrative chairman. The primary functions 
of the Advisory Council will be to advise the Com- 
I miltec of Council on (i) proposals for instituting 
specific researches; (ii) proposals for establishing or 
developing special institutions or departments of exist- 
ing institutions for the scientific study •of problems 
alfceting particular industries and trades ; (iii) • tho 
establishment and award of research studentships and 
fellowships. The Advisory Council will also be avail- 
able, if requested, to advise the several Education De- 
partments as to the steps which should be taken for 
increasing the supply ot workers competent to under- 
take scientific research. It is contemplated that the 
Advisory Council will work largely through sub-com- 
mittees reinforced by suitable experts in the particular 
branch of science or industry concerned. In pursuance 
of the Order in Council, the Treasury has authorised 
ithe payment of remuneration to the members of the 
Advisory Council. 

The Minister of Munitions* of War, with tho con- 
currence of the Home Secretary, has appointed a com- 
mittee to copsider and advise on questions of indus- 
trial fatigue, hours of labour, and other matters 
affecting the personal health and physical efficiency of 
workers in munition factories and workshops. The 
committee is constituted as follows : — Sir George 
Newman (chairman); Sir Thomas Barlow, Bart., Mr. 
G. Bellhousc, Prof. A. E. Boycott, Mr. J. R. Clynes, 
Mr. E. L. Collis, Dr. W. M. Fletcher, Prof, ^onard 
E. Hill, Mr, Samuel Osborn, Miss R. E. Squire, and 
Mrs. H. J. Tennant. 

The president of the Board of Agriculture and 
Fisheries has appointed a > committee (consisting of 
Lord Middleton (chairman), Mr. Henry Chaplin, Sir 
Ailwyn Fellowes, the Hon. Alexander Parker, Major 
Sir M. Burrell, Bart., Sir G. Greenall, Bart., and 
Capt. M. S. Adye^ to consider and advise the Board 
as to the steps which should be taken to secure the 
production and maintenance in England and Wales of 
a supply of horses suitable and sufficient for military 
purposes, especially on mobilisation. 
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The President of the Board of Agriculture and 
Fisheries has appointed a Departmental Committee to 
make arrangements with a view to the maintenance, 
so far as possible, of adequate supplies of fertilisers 
for the use of farmers in the United Kingdom. The 
Committee is constituted as follows : — Mr. F. D. 
Acland, Parliamentary Secretary to the Board of Agri- 
culture and Fisheries (chairman); Mr. R. H. Rew, 
Board of Agriculture and Fisheries ; Mr. T. H. Middle- 
ton, Board of Agriculture and Fisheries; Mr. G. J. 
Stanley, Board of Trade; Mr. J. Dundas White, Scot- 
tish office; Mr. H. Ross Skinner, Ministry of Muni- 
tions; Mr. E. J. Foley, Admiralty; and Mr. R. J. 
Thompson, Board of Agriculture and Fisheries. ' 

The Secretary of State for the Colonics has ap- 
pointed a committee to consider and report upon the 
present condition and the prospects of the West African 
trade in palm kernels and other edible and oil- 
producing nuts and seeds and to make recommenda- 
tions for the promotion, in the United Kingdom, of the 
industries dependent thereon. The committee as at 
present constituted is composed of Mr. Steel Maitland 
(chairman). Sir G. Fiddes, Sir F. Lugard, Sir Hugh 
Clifford, Sir Owen Philipps, Mr. G. A. Moore, Mr. 
T. Walkden, Sir W. G. Watson, Bart., Mr. L. Couper, 
Prof. W. R. Dunstan, Mr. T. Middleton, Mr. T. 
Worthington, and Mr. T. Wiles. 

British Dyes (Ltd.). 

In February last the committee of users of dyes 
appointed to confer with the Board of Trade as to a 
national dye scheme adopted a scheme to form a com- 
pany with an initial share capital of 2,000,000!., of 
which 1 ,000,000!. was issued in the first instance. The 
Government agreed to make to the company a loan for 
twenty-five years corresponding to the amount of share 
capital subsxribcd up to a total of 1,000,000!., and a 
smaller proportion beyond that total. The Govern- 
ment advance is to bear interest at 4 per cent, per 
anntim, payable only out of net profits, the interest 
to be cumulative only after the first five years. In 
addition, and with the desire of promoting research, 
the Government undertook for a period of ten years to 
make a grant to the company for the purposes of 
experimental and laboratory work up to an amount not 
exceeding in the aggregate 100,000!. Chemical re- 
search was thus officially recognised and endowed as 
an essential factor in solving a national industrial 
problem. 

Announcement was made in July that the board of 
directors of British Dyes (Limited) had established a 
Research Dep.^rtmcnt, and had appointed Dr. G. T. 
Morgan, Royal College 'of Science for Ireland, Dublin, 
to become the head of the department. The board, w hich 
also appointed a Technical Committee, consists of Dr. 
M. O. Forster (chairman), Dr. J. C. Cain, Dr. G. T. 
Morgan, and Mt. J. Turner. An Advisory Council, 
which was appointed under the chairmanship of the 
late Prof. Raphael Mcldola, is constituted as follows : — 
Prof. J. N. Collie, University College, London ; Prof. 
A. W. Crossley, King’s College, London ; Prof. Percy F. 
Frankland, the University, Birmingham; Prof. G. G. 
Henderson, Royal Technical College, Glasgow; Prof. 
J. T. Hewitt, East London College, London; Prof. 
F. S. Kipping, University College, Nottingham ; Prof. 
A. Lapworth, the University, Manchester; Prof. A. G. 
Perkin, the University, Leeds; Prof. W. H. Perkin, 
the University, Oxford ; Prof. W. J. Pope, the Univer- 
sity, Cambridge; Prof. J. F. Thorpe, Royal College 
of Science, South Kensington ; and Prof. W. P. 
Wynne,, the University, Sheffield. The members of 
the Tedinical Committee are ex officio members of the 
Advisory Council. Payment is to he made to these 
chemists, but the secretary of the company informs us 
that he is not at liberty to disclose the scale. • 
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Royal SoaETY. 

On November 5, 1914, the council resolved **That 
the following be appointed a committee to organise 
assistance to the Government in conducting or sug- 
gesting scientific investigations in relation to the war, 
the committee to have power to add to their number, 
and to appoint sub-committees not necessarily re- 
stricted to fellows of the society : — Sir William 
Crookes, Prof. Schuster, Mr. W. DuddeK, Sir Alfred 
Ewing, Dr. R. T. Glazcbrook, Admiral Sir Henry 
Jackson, Sir Oliver Lodge, Sir William Ramsay, Lord 
Rayleigh, Sir Edward Thorpe.” On January 21, 1915, 
an additional committee (the War Industries Com- 
mittee) was appointed by the council to take over ques- 
tions arising out of the war and affecting the industries 
of the country referred to the society by Government 
departments. 

After a short experience the council came to the 
conclusion that it should be directly responsible itself 
for the coordination and control of the war work, 
and, accordingly, in June last the original committee 
was discharged, and council was constituted a Genera); 
War Committee, the original sub-committees being 
re-nominated as four sectional committees. The func- 
tions of the War Industries Committee were trans- 
ferred to the sectional Committee for Chemistry. 
These sectional committees have met regularly 
throughout the year, and have discussed and investi- 
gated many important questions, either submitted by 
Government departments or initiated by themselves. 
They have been placed in direct communication with 
the departments of Government concerned, and in each 
case representatives of the principal w^ar departments 
have been appointed to serve on the committee. 

In June last the council decided to form a register 
or those who arc willing and able to aid in meeting 
the demands of the Grovernment for scientific help. A 
circular letter inviting particulars of service proffered 
was sent to all the fellows, and met with a large 
response from them and from others to whom the 
project was made known. The register thus formed 
has been placed at the disposition of Government 
departments for reference. 

A committee has been appointed to consider the 
advisability of entering into communication with tech- 
nical and other scientific societies, with the view of 
establishing a permanent board for the discussion of 
questions in which joint action seems desirable. Thi^ 
committee will submit the draft of a scheme to the 
council, so as to put the council in a better position to 
arrive at a definite conclusion on the subject. 

Those men of science who are workinjr under the 
Royal Society* s committees are not receiving any pay^ 
ment from the society for doing so. 

Chemical Society. 

With the object of assisting the Government to 
employ the chemical talent in the nation, the council 
of the Chemical Society in June last constituted itself 
a consultative body which should meet at frequent 
intervals to consider, organise, and utilise for the 
benefit of the country all suggestions, inventions, and 
offers of assistance it might receive. 

On July I the president addressed a letter to every 
fellow of the society, inviting him to forward to the 
council any such suggestions and inventions, and 
asking him also to indicate on the form provided what 
services he could best render to the nation. A very 
gratifying response has been received to this appeal ; 
many suggestions and inventions have been submitted 
to the council by fellows and by others, and numerous 
offers of voluntary assistance of wfiole or partial time, 
and even of relinquishing present positions altogether 
in order to devote their energy to the nation’s service. 
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lave been received from fellows in every part of the 
Empire. All these offers of assistance have b^n tabu- 
lated and a careful Record has been kept. 

In order to carry out effectively the consideration 
and reporting on the suggestions received, the council 
invited the co-operation of the following societies : — 
Royal Agricultural Society, Biochemical Society, Society 
of Chemical Industry, Society of Dyers and Colorists, 
Faraday Society, Institute of Chemistry, Institute of 
Metals, Institution of Mining and Metallurgy, Pharma- 
ceutical Society, Physical Society, Society of Public 
Analysts. This was loyally and readily given by all; 
each society undertook to report on such inventions 
as came within its own special province by means 
of a special committee, of which it nominated six 
members in addition to two members of the council 
of the Chemical Society. In this way ten committees, 
each consisting of eight members, were formed, and 
cover the wholo field of chemical activity. Each com- 
mittee reports to the council the results of its delibera- 
tions, and those suggestions which are considered 
suitable are then sent on to the proper Government 
^jiithoritics, who have expressed their high apprecia- 
tion of the valuable assistance thus affordea them. 
The society has also been instrumental in aiding the 
Ministry of Munitions with regard to the supply of 
chemists for the manufacture of munitions of war. 

In addition to these special committees, which deal 
chiefly with matters of practical detail and utility, a 
general committee has been formed consisting of two 
members elected by the Chemical Society and by 
each of the above-meiflioned societies. The object of 
this general committee is to consider and discuss all 
questions of general policy, not only those arising from 
the war, but also those matters on which it is desir- 
able to have the opinion of a body thoroughly repre- 
tentative of every department of chemical science, 

hurther, the Chemical Society has been active in con- 
nection with the Government scheme for the organisa- 
tion and development of scientific and industrial re- 
search under the auspices of the Board of Education. 
The president has addressed an urgent appeal to the 
fellows to exert their energy so as to make the scheme 
ti success, and has invited them to forward to the 
society suggestions for suitable researches, especially 
those having a direct bearing on chemical industry 
and its promotion. Many valuable suggestions have 
already been received and are under consideration by 
Ijie council. No payment of any kind is being made 
to any member of these councils or committees for 
services rendered in connection with this work, 

‘ Physical Society. 

The council of the Physical Society decided in June 
last to make a register of the fellows, showing the 
special knowledge of each and the services each would 

wiUing to perform voluntarily in connection with 
the war. In addition to this register, and quite dis- 
tinct from It, arrangements were made for receiving 
from fellows any kind of scientific suggestion likely to 
be of use in the prosecution of the war. A number 

suggestions have been received and have been 
passed to the proper Government departments. 

As regards the register, a form was issued in July, 
and about half the fellows of the society returned it 
duly filled. Each recipient was asked details of: — (i) 
The branches of science, or appliances, of which he 
has s]^cial knowledge ; (2) his laboratory or workshop 
facilities ; (3) his willingness (a) to supply specialist 
m formation to the council, (6) to carry out experi- 
mental work, (c) to make models or drawings, (a) to 
Rive facilities to other workers, (e) to make calcula- 
tions or numerical tables, (f) to make abstracts of 
technical papers, (g) to make reports on recent de- 
velopments, to do clerical work, etc. 
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The various Government departments were notified 
in .August of the existence of this register, and it was 
made use of by the Admiralty Inventions Board and 
by the Metropolitan Munitions Committee. Since 
then the sociejty has supplied complete copies of the 
register, classified in subjects, to all the tovernment 
departments concerned and to certain other public 
bodies. Any services rendered to the State under these 
schemes are given without remuneration by the fellows 
offering them, 

British Association. 

As an outcome of the Manchester meeting, the 
British Association has invited the following gentle- 
men to serve on a committee to consider and report 
upon the question of fuel economy (utilisation of coal 
and smoke prevention), from a national point of 
view : — Prof. W. A. Bone, of the Imperial Col- 
lege of Science and Technology, London (chairman); 
Mr. E. D. Simon, chairman of the Manchester Air 
Pollution Committee (secretary); Profs. P. P. Bedson 
(Armstrong College, Newcastle-on-Tyne), J. W. Cobb 
and J. B. Cohen (Leeds University), H. B. Dixon 
(Manchester University), Thomas Gray (Royal Tech- 
nical College, Glasgow), H. S. Hele-Shaw (London), 
L. T. O'Shea and W. P. Wynne (Sheflicld Univensity), 
and Richard Threlfall (Birmingham), together with 
Dr. G. T. Bcdlby (Glasgow), Mr. Ernest Bury, and 
Dr. J. E. Stead (Middlesbrough and the Cleveland dis- 
trict). The committee, which is empowered to add if 
necessary to its members, has been selected so as to 
include representative chemists,^ engineers, and tech- 
nologists from all the principal industrial areas. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxi'ORD.- Bv the will of the late Mr. Christopher 
Welch, of Wadham College, a well-knoWn authority 
on musical subjects, a large sum has been placed at 
the* disposal of the University for the endowment of 
scholarships in biology. This is the most important 
bequest of the kind that the University has received 
for many years. The conditions under which the 
scholarships may be gained and held, together with 
other matters of detail, will be announced, in due 
course. The will contains the notable provision that 
under certain contingencies the money may go to the 
support of hospitals, but no hospital where vivisection 
is disallowed or discountenanced is to benefit, “anti- 
vivisectionists being enemies of the human race.” 

The following courses of free advanced lectures for 
students of the University of London and others are 
announced: — Six lectures on ‘‘Stelar Anatomy in 
Angio^erms ”* will be given at Bedford College by 
Miss E, N. Thomas, on Mondays, beginning on 
January 24; nine lectures with practical work in dyna- 
mical meteorology will be held at the Meteorological 
Office, South Kensington, by Sir Napier Shaw, on 
Fridays, beginning on January 21. A' practical course 
of statistical meteorology will be available for those 
who wish to work at that section. The fortnightly 
meetings at the Meteorological Office for discussion of 
important contributions to meteorology, chiefly in 
Colonial or foreign journals, •will be resumed on Mon- 
day, January 10, at 5 p.m., and will be continued on 
alternate Mondays until March 20, inclusive. 

The Association of Public School Science Masters 
1 met on January 4 at the London Day Training College 
J in Southampton Row, and a further meeting is being 
I held as we go to press. The opening address by Sir 
I William Osier was on ” The Fateful Years : Fifteen 
I to Seventeen.” If he started from the years 1915 to 
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1917, what he said applied f^cnerally to the ages fifteen 
to seventeen. He pressed for the teaching at school of 
the combined course in chemistry, physics, and biology, 
generally known as the preliminary scientific for medi- 
cal students. Dij>cu$sion showed that this was already 
done in many of the schools represented, and that such 
work was recognised by almost every university except 
Oxford. In the afternoon Mr. Christopher Tumor 
was equally convincing in showing the school science 
course should afford a sound foundation for the duties 
of a rural^ landlord. Later Mr. M. D. Hill, of Eton, 
invited discussion on the management of school 
museums. A very useful adj'unct to this conference 
is the exhibition of standard scientific text-books by 
publishing firms, and of scientific apparatus by several 
of the best-known dealers. Conspicuous among these 
were glassware and laboratory balances of British 
make. 

The fourth annual conference of educational asso- 
ciations is being held this wTck at the University of 
London. The arrangements have been made by a 
committee, on Which nearly thirty fissociations are 
represented, and more than twenty of these hold their 
meetings under the same roof. Some meetings are 
sitting simultaneously, others follow in quick succ^'s- 
sion. The Educational Exhibition, representing six- 
teen different publishing firms, stands conveniently 
open for those who wdsh to see the newest school 
books. The inaugural meeting was held on Monday 
afternoon, January 3, whem the Vice-Chancellor of 
f-ondon University, Sir Alfred Pearce Gould, took the 
chair, and Sir Oliver Lodge gave his address on 
“ Education after the War.” This proved to be a 
strong pica for science and natural history in the educa- 
tion of ordinary boys of thirteen and fourteen years 
of age. It is proposed to publish this and other papers 
in one volume after the conference. The conference 
is being extremely well attended ; the audience at .Sir 
Oliver Lodge’s address filled the Great Hall of the 
University. After the address the Society of Educa- 
tion held an open meeting to hear Dr. A. R, Abelson 
on ^‘The Comparative Study of Normal and Sub- 
normal Children,” and Mr. C. Burt on “Some Results 
of Mental and Scholastic Tests.” 

The issue for December l.'ist of the Bulletin of the 
Massachusetts Institute of Technology is devoted to ; 
catalogue of the officers and students of the institute, 
together with a statement of the requirements for 
admission and a description of the courses of instru«'- 
tion. So extensive are the activities described that the 
volume runs to nearly six hundred pages. .Special 
interest attnehes to the opportunities for research 
offered by the institute. Facilities for original inves- 
tig.ation arc afforded in :dl the departmental laboni- 
torics devoted to advanced work, as w’ell as in separ- 
ately organised research labonitories. Such labora- 
tories h.ave been provided for physical chemistry, 
applied chemistry, electrical engineering, and sanitary 
science, among other subjects. In addition, the insti- 
tute maintains the Hawaiian Volcano Observatory, on 
the edge of the cliff that bounds the greater crater of 
Kilauea in Hawaii, where continuous registration and 
record of lava movements and effects peculiar to the 
district are carried out, and experiments on the 
kindred physical and chemical phenomena are under- 
taken. In accordance with an agreement betw^ecn 
Harvard University and the institute, male 
students m:\y receive certain benefits from the 
University. These benefits are confined to students 
registering in civil, mechanical, mining, electrical, or 
sanitary engineering. Such students will be entitled to 
the same rights and privileges as students in the 
professional schools of the University, and will be 
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eligible "for degrees from the University, 'in addition 
to those that they mdy receive ffom the institute. 

The report of the work of the Department of Tech- 
nology of the City and Guilds of London Institute for 
the session 19 14-15 has now been published by Mr. 
John Murray. The effect of the war on the country 
in general is reflected in the reduced nunibers of 
students attending classes for technical training and 
presenting themselves for examination at the end of 
their courses of instruction. Apart from the large 
numbers who have enlisted in the Navy or Army, and 
whose technical training has been thereby suspended, 
both the extreme activity in certain industries^ and 
districts and the slackness and dislocation of business 
in other trades have been conditions unfavourable to 
the steady attendance and training of young men -i?! 
technical classes. Although the total number of classes 
registered in technological subjects remained practic- 
ally the same, the number of students in attendance 
fell from 55,996 to 47,050 this year — a reduction of 
nearly ib'per cent, on the previous year’s figures. 
Correspondingly the number of candidates who pr^ 
sented themselves for examination in technology from 
centres in the United Kingdom fell from 23,119 to 
15,623, a decrease of nearly 324 per cent. Towards 
the close of the session several technical schools ren- 
dered valuable help to the Ministr/ of Munitions by 
using their workshops for making those articles con- 
nected with munitions of w^ar for which their machinery 
was best adapted, and by training men to take their 
place in engineering firms executing Government con- 
tracts. Notwithstanding the war, the institute again 
held its examinations in India and the Overseas 
Dominions. New Zealand and South Africa each con- 
tributed contingents of candidates, and others were 
examined in Melbourne, Jamaica, Malta, and Singa- 
pore, 


SOCIETIES AND ACADEMIES. 

Dublin. 

Royal Dublin Society, December 21. — Dr. J. M. 
Purser in the chair. — Prof. W. Brown : The change of 
length in nickel wires of different rigidities, due to 
alternating magnetic fields of frequencies up to 150 per 
.‘Kicond. The change in the length of nickel wire, due 
to the application of magnetic fields, depends on the 
rigidity of the wire, and on the frequency of tllfte 
applied alternating magnetic field. For a magnetic 
field of 200 e.g.s. units with a decrease in the rigidity 
of about 124 per cent., the contraction of tlie wire is 
increased about 60 per cent, for a direct magnetic field, 
and about 80 per cent, for an alternating magnetic 
field of frequency 150 per second; and when the fre- 
quency of the alternating magnetic field is increased 
six times the contraction is increased 24 per cent, for 
a light longitudinal load on the wire, and 9 per cent, 
for a load sixteen times greater, that is, when the 
wire has a rigidity of 810x10® grams per sq. cm. — 
G. H. Pethybrldge : The vcrticillium disease of the 
potato. The disease is a specific type of hadromycosis 
caused by the fungus V. alho^atrum, R. et B., which 
invades the wood vessels of all the organs of the 
plant and causes its premature death by desiccation. 
The fungus enters the wood system of the new tubers, 
hibernates there, and causes the infection of the plants 
produced, when such tubers are used as “seed.” The 
fungus has been obtained and studied in pure culture, 
and infection experiments have proved its parasitic 
nature. — Prof. H. H. Dlxoa * and' W. R. G. Atkins : 
Osmotic pressures in plants. VI. — On the composi- 
tion of the sap in the conducting tracts of trees at 
different levels and at different seasons of the year. 
Sap centrifuged from the wood at the top of the stem 
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of a deciduous tree has a greater pressure than that 
from the root and lower portions. The ^cess is 
greatest in early spring, when the sugar content be- 
comes very considerable, though appreciable quantities 
of sugars, mainly sucrose, are always present. The 
electrolytes increase noticeably in late spring. In ever- 
greens -a more uniform distribution of osmotic pres- 
sures is found in the stem, and the seasonal changes 
are not so sharp. 

Edinburgh. 

Royal Society, December 6, 1915.— Dr. John Horne, 
president, in the chair. — C. Tweedie ; The Geometria 
organica of Colin MacLaurin. This was a presenta- 
tion in modern form of MacLaurin 's treatise on the 
properties of plane curves, a treatise which was much 
adpured by Newton. With the exception of the French 
Mmool of geometers, mathematicians had largely neg- 
lected this work of MacLaurin, who had enunciated 
theorems and established relations wdiich are usually 
ascribed to later workers. In presenting the treatise 
in English dress Mr. Tweedie had greatly simplified 
the analytical methods, but had left practically un- 
■Itouched the geometrical reasoning, which for elegance 
and lucidity could not be surpassed. — Prof. R. j. 
Harvey-Gibson and Miss M. Bradley : The anatomy of 
the stem of the Papavcracese. This was the first of a 
series of careful investigations into the characters of 
plants belonging to the low'er Dicotyledons. Through- 
out the Papavcraceae the stem structure was very 
uniform, the chief characteristics being (a) a sub- 
epidermal band of chlorophyll-bearing tissue, (h) a 
sclerotic pericycle (with some exceptions), (c) a mas- 
sive pith, often fistular. — W. E. Collinge ; A small col- 
lodion of terrestrial Isopoda from Spain, with descrip- 
tions of four new species. The collection was from 
the Cambridge University of Zoology, and the author 
was indebted to the kindness of Dr. Leonard Don- 
caster for the opportunity of examining it. There 
were seven species, of which four were certainly new, 
but two were too imperfect to admit of identification. 
The new species were Porcellio hatesoni, P, ex- 
plafiatns, Armadillidinm nitididus, and Cubaris in- 
venustus, 

December 20, 1915. — Dr. John Horne, president, in 
the chair. — E. G. Ritchie : The torsional vibrations of 
beams of commercial section. In beams of circular 
section the torsional rigidity depends on the polar 
Tc.oment of inertia of the area. For non-circular sec- 
^ons de St. Venant had proved that important correc- 
titjns must be applied. In a previous paper Mr. Ritchie 
showed .that the effective moment of inertia to be 
used instead of the polar moment of inertia in beams 
of commercial section, such as the I-scction, the 
Channel, the Te<i, the Angle, could be expressed in 
the form A»»/m, where A is the area of section .and 
n and>>m are constants depending upon the type of 
section. In the present paper, ’ experiments on the 
torsional vibrations of loaded trains of commercial 
section wore carried out and the results compared 
with the theoretical values indicated. The compari- 
sons were satisfactory. — E. H. Cunningham Craig : 
The Origin of oil shale. After a detailed discussion of 
the field evidence regarding the occurrence of oil 
shales and oil fields in different parts of the world, the 
author elaborated a new theory of the origin of oil 
shale, the^ main points of which w’ere as follows: — 
Kerogen is formed by the inspissation of petroleum, 
during which the nitrogen and sulphur compounds 
become concentrated in the most inspissated or 
weathered products. At a' certain stage of inspissa- 
tion, which is reached gradtvally, the organic matter 
becomes insoluble in carbon disulphide and ceases to 
be bitumen. An oil shale is formed by the power of 
<'ertain clays or shales of absorbing and adsorbing 
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inspissated petroleum, particularly unsaturated hydro- 
carbons. — Dr. Thomas Muir : The theory of clrculants 
from 1880 to 1900. 

Paris. 

Academy of Sciences, December 20, 1915.— M. Ed. 
Perrier in the chair. — G. BIgourdan : Jean de Ligni^res, 
his nationality and work. — Edouard Branly : The con- 
ductivity of a thin layer of air between two metallic 
surfaces. Details of experiments on the conductivity 
of thin layers of air, of known thickness, for con- 
tinuous currents. — G. Oouy ; The form of the 
X-rays. A theoretical examination of the problem of 
the production of real foci of the X-rays, by the aid 
of crystalline reflection. — M. de Sparre : The trajectory 
of projectiles thrown with a great initial velocity with 
an angle of projection in the neighbourhood of 45°, and 
under the influence of the diminution of the density 
of the air. — J. Guillaume : Observations of the Taylor 
comet, made with the Brunner equatorial of the Lyons 
Observatory. Two positions are given for December 
II, one for December 13. On December fi, the comet 
show^ed as a nebulosity of about i', with sli|»ht central 
condensation. Magnitude, 9-5; colour bluish. On 
December 11 it appeared brighter; magnitude not 
under 6. — Paul Bruck : Observation and first elements 
of the Taylor comet. — Nicolas Krylolf : The converg- 
ence of quadratun?s. — Marcel Brlllouln : The problems of 
mathematical physics and their general numerical solu- 
tion. A method of constructing series which lead to 
the numerical calculation of solutions of all problems 
of mathematical physics defined by one or more linear 
partial differential equations, whatever the form of the 
limiting surface. — A. Targonskl : The value of the 
charge of the electron dcdiux^d from the calculation 
of Brownian deviations. A comparison of Millikan’s 
method, based on the Stokes-Cunningham formula, 
and that based on the observation of Browpian motion. 
Leaving out of account experiments where the par- 
ticles have been produced in the electric arc, the results 
obtained by the two methods agree bettar when the 
mean free path of the molecules of the gas is large 
relatively to the radius of the particle observed. — 
Gabriel Sixes : Complement of the law of resonance of 
sonorous bodies.- -Jean Danysz and Louis Werleaiteln : 
An attempt to influence the velocity of radio-active 
transformations by the a rays. From the results of 
the experiments described it is concluded that oven 
encounters with « particles with atoms arc powerless 
to provoke an artificial radio-activity, or a premature 
transformation of the atom struck. — .Albert Colson : 
(Contradictions between the found and calculated solu- 
bility of certain sodium salts. — B. Bogitch • The solid!- 
fication curve of the svstem ammonium nitrate — lead 
nitrate*. — L. Tschugaell and 'J. Tschcrnjacll : The 
series of triamino-aquo salts of bivalent platinum 
(Pt.3NH3,II,0)X2. — M. Deprat : The discovery of the 
Middle and Upper Cambrian in Tonkin, in Kwong-Si, 
and in southern Yunnan. — C. Sauvageau : The hetero- 
gainic sexuality of Saccorhiza hulhosa. 

New South Wales. 

LInoean Society, October 27. — Mri A. G. Hamilton, 

S resident, in the chair. — R. Etheridge, Jun., and J. 

[Itchell : The Siluran trilobites of New South Wales, 
with references to those of other parts of Australia. 
Part v., Encrinuridse. The genera of the family are 
briefly referred to in a general way, and the foreign 
history of the genus Enerinurus is reviewed. — 
E. W. Fergmon : Revision of the Amycterides. Part iv., 
Sclerorinus (Section i.) [Coleoptera : Amycteridae]. 
The total number of species recognised is sixty-one. 
Section i. comprises one group of nineteen species, of 
which two are described as new. This group is 
strongly represented in South Australia, extending, on 
the east, into the coastal and mountain districts of 
Victoria and Tasmania. — R. Greig-Smith : Contribu- 
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tions to a knowled|^e of soil fertility. No. xiii., The 
toxicity of soils. The formation of toxins, in a soil 
free from vegetation, occurs most rapidly when the 
temperature is near 28°, and the moisture-content is 
one-fourth of the water-holding capacity. The soil- 
extract is, as a rule, either nutritive or toxic, accord- 
ing to the volume of water, relative to the soil, used 
in preparing the extract. It is most nutritive when 
the ratio of soil to water is i : 0-5, and most toxic 
when it is I : I. A previous drying or chloroforming 
of the soil causes the extract to be much more nutri- 
tive than when the raw soil is used. The addition of 
small quantities of dextrose to soil brings about a 
more rapid production of toxin, while aeration of the 
treated soil accelerates the formation and decay of the 
toxin. — W. W. Froggatt ; Notes on a collection of Aus- 
tralian and other Myriapods. Notes on nine species 
are offered; one of them from the New Hebrides, a 
second from Queensland and the New Hebrides; the 
others, including Scolopendra morsiians, Linn., from 
various Australian localities, chiefly in the western 
portion of New South Wales. 5 . morxitans, originally 
described from India, and with a wide distribution, is 
the common centipede of the interior of Australia. — 
H. W. Brfileiiuuin : Description of a new Myriapod 
from New South Wales. A species of .Schizoribautia 
from Brewarrina and Nevertire, N.S.W., is described 
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AMERIC]^ STEEL STRUCTURES. 
Structural Design. Vol. ii. Design of Simple 
Structures. By Prof. H. R. Thayer. Pp. ix + 
495. (London: Constable and Co., Ltd., 1914.) 
Price 165, net. 


T his is a second volume of a treatise, of which 
another volume is to follow. It >can be 
heartily : commended as a cdmpetcnt . attempt to 
grapple with, and reduce to order, a wide and diffi- 
rtfltsubject. . No English book known to us deals 
in similar detail with the considerations which 
should be present in the mind of a designer, or 
gives equal help in dealing with practical pro- 
blems. A large number of examples of design 
-^are worked out in numerical detail, and this gives 
the author an opportunity of introducing the dis- 
cussion of various matters which cannot be re- 
duced to exact rule, but are such as would be 
pointed out by a chief draughtsman to his sub- 
ordinate or by a professor to his student at the 
drawing-board. Thqs tips can be given by which 
difficulties can be obviated or evaded, and . modi- 
fications indicated where rational formulae lead 
to unpractical dimensions. Not only ru)[es of 
applied mechanics are attended to, but Considera- 
tions of wei^t, costj durability, and convenience 
of erection are equally stated. 

The technical terms may present difficulty to 
some English readers, and a bilingual glossary 
would be useful. (sleepers), coids, bent.s, 

girts, dapped ties, splice (for joint), and kips (as 
units of load) are foreign in this country. Pro- 
bably unavoidably a very large number of em- 
pirical formulaj are introduced, and the basis for 
wese or the reason for the selection of the con- 
stants suggested is not generally clear. They 


framed buildings. The author points out that -the 
executive offices of great corporations must be 
in large oitics, emd central to facilitate intercourse. 
HencJfe arise sqctiaSis of a city where land is very 
valuable and high buildings arc necessary to 
secure a fair return on the property. In America 
there has been a steady drift towards higher build- 
ings, the highest being the Wool worth building 
with fifty-five stories or 775 ft. high On the 
other hand, the disadvantages of the system seem 
serious enough — exclusion of sunlight from 
streets, difficulty of fire protection, overcrowding 
of the water and sewer systems. In the prevalent 
“cage construction”, all loads, including the 
weight of the walls, arc carried at each floor-level 
by the steel. From the large and increasing sum 
bringing no return during erection,- the work has 
to be done with remarkable speed. 

The author states that it is possible to replace 
an old building by a new one ' twenty-five stories 
high in a year. Work at different heights is 
prosecuted simultaneously, and as concerns the 
steelwork, two to four stories may be erected 
per w'cek. Many of the details of floors and fire 
protection of steelwork, etc., for high buildings 
will be new to English readers. The provisions 
required in the United States for wat%f, drinking 
water, hot water, elevators, heating (by waste- 
steam radiators), lighting, telephone*, ahd tele- 
graph are more elaborate than anything exacted 
in this country. 

CANADA. 

Stanford’s Compendium of Geography and Travel. 
(New Issue.) North America. Vol. i. Canada 
and Newfoundland. Edited by Dr. Hehry M. 
Ami. Second edition, revised. Pp. xxviii 4 - 
1069. (London: E. Stanford, Ltd., 1915*) 
Price 1 55. net. 


must be taken on the authority of the author. It 
is not obvious why the weights of single, double, 
or treble I beams for the same load should, be as 
30, and 36, and a built, beam as 32 (p. 7), 
and so in other cgses. There, are other cases 
where abbreviation has been carried, to a point 
which will give trouble’ to. readers, but this but 
little detracts from the considerable 'merit of the 
book. " ' . 

Naturally the chief subjects treated are bridges, 
plate and braced, for roads and railways, anef 
viaducts for elevated railways. But steel-framed 
mill and office buildings are. treated fairly fully, 
and railroad stations, mine structures, stand' 
pipes, and steel tanks more brieliy. A feature of 
the work is the tabulation of references to* tech- 
nical journals and memoirs. . 

An interesting chapter is^ that on high stcel- 
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I T is inspiriting, in these times of national self- 
questioning, to turn to a book Hke this, in 
which a true Canadian tells with glowing pride 
of the magnificent ^and continuous growth of the 
great Dominion as an integral part of our Em- 
pire. The book has been written to replace an 
earlier edition by Dr. S. £. Dawson, published in 
1897; and it shows that the interval .has been 
characterised by a national vitality and progress 
even more vigorous than those of any previous 
period. Exploration pushed . forward everywhere; 
old boundaries changed; new territories settled; 
population enormously increased ; fresh industries 
established; railway and shipping enterprises of 
world-importance* planned and carried through; 
old political • difficulties ^ swept away and others,^ 
formerly unthought of, now .to the fore; and,' 
through all, as a dominant note, art ever-increasing ’ 

X 
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sense of Canadian unity and of Imperial respon- 
sibility ! 

In varying degree it is the ^Uijfy alsd^^'of Aus- 
tralia, of New Zealand, of Sotith Afficif; and is 
the best vindication of our method or lack of 
method in the world of affairs. As this book will 
show, our mistakes in the past have been many, 
but they have been repairable piecemeal. When 
an unnaturally rigid organisation breaks down, 
it breaks down utterly. 

Dr. Ami has proved himself well qualified* for 
the task of preparing this bird’s-eye view of the 
iDominion. His long service on the Geological 
Survey of Canada has not only endowed him with 
stores of direct knowledge, but has also brought 
him in contact with the b<?st and most recent 
authorities for other information, as his preface 
indicates. 

His account of the history and characteristics of 
the maritime provinces and Old Canada, especi- 
ally of the Province of Quebec, are of peculiar 
interest to the British reader in presenting a 
full and sympathetic view of the position of the 
French-speaking Canadians, whose loyalty to the 
Empire in the present crisis is doubly assured, 
and whose ipfiucnce upon the future of Canada is 
Ijound I o be of prime consequence. 

In the first three chapters Dr, Ami deals with 
the Dominion as a whole, its exploration, its 
surrounding seas, its great lakes and their geo- 
logical evolution, it^ spacious geography, its flora 
and fauna, its aboriginals (no longer to be re- 
garded as a moribund people), and its general 
system of government. Then follow the chapters 
(iv.-xx.) in which the separate provinces and 
territories, along with the independency of New- 
foundland, are severally dealt with, in each case 
with an entertaining outline of its individual 
history and an accurate account of its physical 
features, geolc^'ical structure, present economic 
developmeni* and future possibilities; while 
all along runs the cheery streak of good 
Canadian satisfaction and optimism, illuminating 
everything, even the tables of statistics. The 
summary of our knowledge of the cold wilderness 
and archipelago north of the Arctic Circle, con- 
tained in chapter xix., and the concluding biblio- 
graphy, are noteworthy additions to the value of 
tht' book as a work of reference. 

^ • The critical reader may notice now and again a 
.^ijepetition of the same facts and statements in 
almost identical terms under different headings; 
but this is perhaps excusable where so many of 
the sections arc more or less independent and 
may have to be consulted separately. The book 
is illustrated with many clear maps, and with well- 
chosen views of sc^ery, etc., as text-figures*. 
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Most of the latter are reproduced from photo- 
graphs, and are * sometimes . good, sometimes 
smudgy. These uniinpressive process-photographs 
are becoming superabundant, howeverj and one 
regrets the passing, of the old line-engravings and 
wood-cuts, whichj ■ though less accurate, more 
directly carried their intention to the eye. 

G. W. L. 

PRACTICAL BIO-CHEMISTRY. 

Practical Organic and Bio-chemistry, By R, H. A. a 
Plimmer. Pp. xii + 635. (London: Longm,ai^, ^ 
Green and Co., XQXS*) Price 125. 6d, net. 

T his work is a development of the author’s 
“ Practical Physiological Chemistry,” which 
had been used by him for teaching purposes for 
some years. New sections on organic chemistry ^ 
and the organic substances found in plants have 
been added, and the work thus rendered much 
wider in scope, whilst the inclusion of many of 
the less familiar experimental methods has made it 
of greater value to the advanced student or investi- 
gator. As now presented the book appeals to a very 
wide audience. The student of medicine, for whom, 
even in its expanded form, it is still primarily 
intended, will find in it instruction on every point 
of practical organic or physiological chemistry 
which is likely to be of use to him, and may, if 
he think fit, advance much further iis ^lese sub- 
jects than is at all usual. At the same time, 
workers in every branch of biochemistry will find 
a considerable amount of information, not only 
concerning the fundamental substances which 
form the chemical basis of all living organisms, 
but also, with few exceptions, dealing with that 
section of the subject in which they are specially 
interested. i 

An unusual feature for a work on practical 
chemistry is the inclusion of a considerable amount 
of descriptive matter, unaccompanied by any prac- 
tical details, and often dealing with very complex 
subjects, such as animal and vegetable colouring 
matters, the terpencs, etc. Although the informa- 
tion thus supplied is of great interest, and is well 
and clearly presented, it is in many cstses neces- 
sarily extremely condensed, and seems somewhat 
out of place in a professedly practical work. The 
omission of much of this purely descriptive or 
theoretical matter might possibly have rendered 
possible the production of the book at a price less 
formidable to the student. 

Another feature of the work which is also a 
little unusual is the inclusion of what may be 
termed “ordinary*’ organic chemistry, along with 
more purely biochemical and physiological sub- 
jects. There arc probably few text-books in which 
Friedel arid Crafts.’ reaction, the preparation of 
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a peroxydase solution^ and the analysis of diabetic 
urine receive impartial attention. There is/ how- 
ever, an- advantage in this plan, for the worker 
proceeds from the simpler ** organic ** preparations, 
in the course of which, he acquires the necessary 
technique, to the more difficult biochemical 
methods. Owing, no doubt, to the necessity for 
compression, some of the directions given for pre- 
parations appear to be scarcely explicit enough for 
a beginner, unless supplemented by verbal in- 
struction — perhaps not a very serious fault. 

Turning to the more purely biochemical part of 
Ihe work, we find that a large number of prepara- 
tions are described, and a very complete series 
of illustrative experiments given in connection 
with the more important branches of biochemical 
work. Too little stress is, perhaps, laid on the 
‘importance of the various factors by which bio- 
chemical processes are affected. Thus, the deter- 
mination of acidity — whether by electrical methods 
or by the use of indicators — is not described, and, 
in the section, on fermentation, the reference to 
the sensitiveness of enzymes to salts, acids, and 
alkalis scarcely does justice to the importance of 
the subject.. 

Throughout the book the analytical relations of 
thf£ substances mentioned and the processes of 
analysis employed in biochemical work arc ex- 
tremely ii^elland fully described, the author's great 
experienccyin this branch of the work enabling 
him to speak with special authority. Particularly 
is this the case with the analysis of urine — both 
normal and pathological — the micro-methods of 
Folin being included, the analysis of tissues, the 
examination of the gases of the blood, and ihe 
measurement of the activity of enzymes. 

^ As will be seen from the foregoing, the author 
has brought together an extremely valuable col- 
lection. of information concerning substances, 
processes and methods of biochemical interest, 
and all students and workers owe him a debt of 
gratitude for the industry and patience which he 
has displayed in the accomplishment of this task. 

A. Harden. 

TINEID moths of central AMERICA. 
Biolo^ia Centrali^Americana. Insecta. Lepidop- 
tera-Heterocera* Vol. iv. By the Rt. Hon. 
Lord Walsingham. Pp. xii + 48;2, plates . x. 
(London : Dulau and Ca> Ltd., 19097x9x5.) . 

A S already stated in Nature (December 23, 
1915) P* 448)* the publication in 19x5 of the 
volume under review and 9t;Dr. Godman’s In- 
troductory Voluxxie ” marks the completion* df the 
great series of works forming the., Btologia Cen- 
tral!- Americana. Lord WaJsingham's contribution 
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deals with the micrn.rrw)ths ot, the groups Tineina, 
Pteruphorina, and Orneodina, and includes a 
supplement to^yralidina and Hepialina. As he 
explains in His introduction, the task has been 
accomplished, not by himself alone, but by the com- 
bined efforts of three specialists, the other two 
being Mr. J. Hartley Durrant, and Mr. .\ugust 
Busck of the United States Department of Agri- 
culture. Lord Walsingham had already com- 
menced to study the material so long ago as 1895, 
but several causes have delayed the appearance of 
the volume, notably the decision to extend it far 
beyond its original scope as a faunistic treatise,. 
“ and to give it special value for the future guid- 
ance of all students of the Microlepidoptera.*' It 
soon became apparent that previously adopted 
lines of classification were inadequate for dealing 
with so little known a fauna. Therefore a correla- 
tion of the various systems and a revision of the 
limits of existing family-divisions were under- 
taken— a study which has produced interesting 
results. 

Earlier writers relied to a large extent on 
secondary sexual characters, not only for specific, 
but also for generic, distinctions. These have 
been discarded, for generic purposes at least, in 
favour of characters found in both sexes, this 
being probably the first time that such a principle 
has been applied to the classification of Tineina 
as a whole. The reason for this change, which 
has involved the suppression of very many 
genera, is that when the structural modifications 
hitherto used “are carefully examined in relation 
to the vast number of forms in a great continental 
fauna, they are found to blend one into another 
by such infinitesimal gradations as to impede 
rather than to assist a conscientious worker.” 
For example, the genus Felderia was founded 
on the strongly bipcctinate antennae of the male, 
a character found to 1m; modified by such count- 
less and minute gradations as to be quite untrust- 
worthy for purposes of generic differentiation. 
Again, the fdmily Acrolophidee, after being ex- 
haustively examined, must be regarded as con- 
sisting practically of one large genus, in which, 
however, the species are separafxle by secondary 
sexual differences. Varying degrees of structural 
divergence are often concomitant with most con- 
fusing similarity of general appearance, so much 
so that, in the case of the genitalia, the differences 
may almost convey the impression of having been 
purposely evolved to prevent interbreeding of 
forms among w:hich confusion might otherwise 
occur. 

On the last page of the introduction is a census 
of the. forms enumerated : 27 families, two de- 
scribed as new ; 225 genera, 54 described as new ; 
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1025 species, 586 described as new. These forms 
are illustrated by ten plktes containing’ 350 
coloured figures and by a number of structural 
text-figures. Notwithstanding this there are 
grounds for thinking that only the fringe ‘of the 
Central American microlepidopterous fauna has 
been touched. Dr. Godman’s collectors had to 
obtain insects of all orders, and could not devote 
attention to micro-moths to* the exclusion of other 
groups. Thus the most able collectors could 
scarcely obtain samples of more than a portion of 
the Microlcpidoptera. These insects cannot be 
packed and preserved so easily as those of many 
other groups. They require special treatment of 
a very delicate kind, which it is not easy to give 
when collecting all orders, as the writer of this 
review can testify from his own experience in the 
forests of certain tropibal islands. 

The extended aim of the work has necessitated 
a vast amount of bibliographical research. In 
connection with questions of nomenclature a pro- 
test is entered against the practice, now becoming 
prevalent, of arbitrarily “selecting and maintain- 
ing generic names by summary fixation of types 
without due regard for previous work done by 
critical authors.” Ixird Walsingham contends 
that however necessary in the interests of priority 
and uniformity arbitrary rules may be for the 
present and future, they should not be made retro- 
spective. When the limits of genera have been 
modified by the careful and expert work of earlier 
writers, such modification must be taken into 
account; otherwise a death-blow may be struck 
at the whole system of true priority. 

The names of the three specialists responsible 
for it are a guarantee of the high quality of this 
treatise, and its appearance as the last systematic 
volume of the Biologia forms a fitting close to 
the monumental work of Dr. Godman and the 
late Mr. Salvin. , Hugh Scott. 


BOTANY, NATURE STUDY, AND 
GARDENING. 

(1) The Study of Plants: an Introduction to 
Botany and Plant Ecology. By Dr. T. W. 
Woodhead. Pp. 440. (Oxford : At the 
Clarendon Press, 1915.) Price 55. 6d. 

(2) A School Plora for the Use of Elementary 
Botanical Classes. ,By Dr. W. M. Watts. 
New edition. Pp. vHi + 208. (London: Long- 
mans, Green 'and Co., iqisO Price 35. 6d, 

(3) The Surrey Hills. By F. E. Green. ' Pp. x 4- 
252. (London : Chatto and Windus, 1915.) 
Price 7^. 'Bd. ' net. 

(4) In Pastures 'Green. By P. McArthur. Pp. 
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xi + 364. (Londqp and Toronto : J. M. Dent 
and Sons, Ltd., 1915.) Price 55. net. 

(5) How to Lay Out Suburban Home Grounds. 
By Hj. J. Kellaway. Second edition. Pp. x-f 
134. (New York : J. Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1915*) 
Price Bs. 6d. net. 

(i) ''T^HE course of Work in elementary botany 
1 set forth in this book is such as to 
fulfil ■ admirably the author’s main object: the 
establishment of the fundamental principles of 
plant physiology ; while the prominence given to ! 
plant ecology and the admirable ‘manner in which 
this aspect of the subject is treated are just what 
one would expect from a writer who has con- 
tributed so materially to the progress of this 
branch of botany. Form and structure, however, ^ 
are by no means neglected in Dr. Woodhead *s 
well-planned course, but merely made subservient 
to physiology and ecology; morphological facts 
are treated in relation to function and habitat, 
while the necessary morphological data are intro- 
duced where required in the discussion of the 
various types of vegetation. The book is 
liberally illustrated, and the figures are mostly new 
and all extremely good, a large proportion being 
photographs. It w6uld be very difficult to find a 
better introduction to the study of plant ecology 
than is given in the section, extending to about 
ninety pages, with fifty illustrations of which many 
are very fine photographs of vegetation, devoted 
to this subject. We could wish* that climatic 
factors had been somewhat more fully dealt with, 
and it seems rather inadvisable at present to 
introduce any terms for vegetation units beyond 
the non-committal “ plant community ” in a book 
intended for young students. It is safe to predietj^ 
that Dr. Woodhead ’s book will be widely adopted 
for class use, and it is to be hoped that- it will 
come into the hands of every teacher of botany. 

(2) Watts’s “ School Flora ” is too well known 
and extensively used by teachers and students of 
elementary botany to require further commenda- 
tion for its good points — its cheapness and handi- 
ness, and the usefulness of the keys to* the fami- 
lies, genera, and species of vascular plants. This 
new. edition is stated in the preface to have been 
“thoroughly revised,” but the chief features of 
the revision appear to consist in the addition of 
a key for the identification of trees and shrubs 
from their leaves, and in the extension of the list 
of schools near which the rarer plants grow — this 
fact being noted in connection with the descrip- 
tion of each plant concerned. The first feature 
mentioned is useful, but the second strikes us as 
worse than useless; it appears somewhat foolish 
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dnd . dangerous to indicate in a book of this sort 
the'habi^ts of plants in the increasing rarity and 
threatened extermination of which, teachers and 
stttdtiRts of elementary botany have undoiibtedly 
assisted. At this date, too, it is ridiculous to 
retain the old plan of inserting the Coniferae in 
the Dicotyledons, calling the vascular crypto- 
gams “Acotylcdons,” and so forth. 

• (3) This pleasant book on the Surrey hills 
is rather of literary than scientific interest, 
but nevertheless it ought to be in the hands of 
all .who visit this attractive region with the 
primary object of studying its flora and fauna. 
Such readers will find much of the book of real 
service as . a guide to the topography, even 
though it is only' casually interpolated in the 
author’^ entertaining that concerning past and 
^present dwellers in what is,. unfortunately, rapidly 
becoming suburb rather than countryside. 

(4) This book also, though dealing with quite 
another aspect of country life, is scarcely of 
scientific interest ; in fact, as the author tells us, 
the reader who consults these pages for scientific 
information does soi at his peril, though he will 
certainly find much of interest concerning various 
aspects of farming. Tihe book is cast in the form 
of a diary, dealing with all kinds of farm work 
at different seasons of the year. Though written 
tn a raCy and humorous style, the book contains 
a vast amount of information which will prove of 
interest and value to a wide circle of readers, 
but more particularly so to those who, like the 
^author himself, are looking forward to the inr 
evitable land-hunger which will be one of the 
results of the present war, and will surely 
force a solution of the land problem. “Back to 

^the land “ is the author’s text, and, his experi- 
ences, as here related, will undoubtedly be help- 
ful to others who are thinking of going back to 
the land. 

(5) The purpose of this book is, indicated in 

the title; and so practical and thorough is the 
author’s treatment of his subject that it cannot 
fail to be of value to all who are interested in 
the plannihg of suburbah gardens , arid home sur*- 
.roundings • in ■ general.. Even those who cannot 
b^in at the beginning, but must make , the best 
of what the buildi^r" his done, will find here many 
useful hints regarding ,tlie laying out and plant- 
ing of lawns and gardens, the kinds of trees, 
shrubs, and herbaceous plants to ‘ choose, etc, 
&)me striking photographs are given to illustrate 
the manner in which weli*>built and pleasantly 
situatj^ houses of moderate «zc may be rendered 
.more -attractive, and even, ugly and ill-pllaced 
houses beautified, by following out the schemes 
set forth in detail by the author. F. C. 
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EUmeniary Practical Metallurgy for TccUniedl 

Students find . Others. By J. H. Stansbie. 

Pp. viiiVi5i (London: J. and , A. . Churchill,. 

1915.) Price 35. 6d. net. ; 

Laboratory courses for mctaHurgical students 
have often in practice consisted merely of instruc<^. 
tion in assaying. The needs of evening students' 
attending technical classes are not, however, met 
by such courses, and a complete change from the 
[ old methods is observable in most scliool.s. Mr. 

I Stansbie has found at the Birmingham Municipal 
Tcchnic.aJ School that students desire only .so much 
practical instruction as will give them an insight 
into the properties of^the rnetals in which they am 
interested. Several special courses Tvere gradually 
developed to meet the, requirements of the various 
metal trades, and this book is put. together from 
the laboratory notes of these courses. It. offers 
sufficient scope, for practical work in general 
metallurgy extending over the evenings of two 
years and leading up to the higher stages. 

There is little in this .admirable little book to 
which exception can be taktMi. It is a good piece 
of work, and will be very useful to teachers and 
students of evening technical classes, for whom it 
is primarily intended. Experiments are described 
on fuel, refractory materials, slags, fluxes, the 
formation and reduction of oxides and sulphides, 
And on the qbmmon metals. The last chapter de-» 
scribes the assay of gold and silver. The section 
on mechanical testing is particularly well done.. 
If the student has previously passed through a; 
course in elementary chemistry, he will find no 
difficulty in understanding the experimental work 
which he is asked to do. 

An Introduction to Ethics for Training Colleges. 

By G. A. Johnston. Pp. X4-254. (London; 

Macmillan and Co., Ltd., 1915.) Price 3.^. net. 

Morality of some sort, from the most ideal to 
the mere “ reach-me-down ’’ variety, has been in-f 
directly taught in schools ever since schools be- 
came an institution. But, like the morality which 
is taught by all experiencer to the primitive as 
well as to the civilised meral>cr of society, such 
instruction i^ founded in group-morality, which 
varies with climate, epoch, and other pha.ses of 
environment. The various systems of theological 
morality are not to be excluded from the genus 
of group. When an attempt is made towards 
absolutism, whether by the a priori or the com^ 
parative method, we have ethical “science,” the 
“ moral philosophy ” of European mental ti^adi- 
tion. Ethics is actually a subject in French 
schools; a fact probably to the logical bias 
of the French intellect. There is also' a tendency 
now towards a moral entente between th^ 
different, interests and racial features of the world. 

Mt. . .G. A. Johnston’s very complete little 
volume; designed for those * who will teach in 
elementary schools, aims ' very* sensibly at a, 
psychological answer tO' the instructional problem 
as it is presented to-day. . Every* moral influence 
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of our civilisation is evaluated into simple terms 
by means of proved psychological conclusions. 

But the whole social organism is one, and the 
influence' of the school is only one factor; whether 
with rich or with poor, the home and the street " 
have a majority influence. 

The subject is all-important for the future of a 
race, but the intrinsic character of the race always 
supervenes unless and until acquired characters 
become transmissible. 

A, E. Crawley. 


LETTERS TO THE EDITOR. 

[The . Editor • does> not >'holdi himself ireaponsihle > for. 
opinions expressed by his correspondents. Neither 
can he undertake to return, of to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
iaketi of anonymous communications,] 

The Organisation of Soienoe. 

Sir VViLLiAM Crookes hit the nail on the head when 
he said that the nation’s attitude towards science is 
“ largely due to the popular idea that science is a kind 
of hobby” (Nature, December 2, 1915) ; and “F.R.S.** 
directed the point of it when he said : — ” What else 
can the general public do while men of science, in 
dealing with one another, generally act upon the prin- 
ciple that scientific investigation is a hobby for which 
facilities are required, not payment?” (Nature, De- 
qember 23, 1915). There is in this a distinct dereliction 
of duty, both by the public and by men of science. 
Science is not an amusement, but the most important 
of industries; and it is a premier obligation, of the 
public, of Government, and of men of science them- 
selves, to advance it by every means in their power. I 
Now what is the truth ^ Of all the occupations which 
individual men can possibly follow, the serious inves- 
tigation of nature is the most profitable to the world at 
large — and the least profitaole to the person who 
undertakes it. ^ The result, controlled by ordinary 
economic laws, is that very few persons indeed ever do 
really engage in it, and if they do they suffer in conse- 
quence. 

There is, of course, much scientific dabbling being 
done— ‘precisely as a hobby; but as I take it, what 
may be called high science has for its end, not the 
mere recording of isolated observations, of plausible 
speculations, and of interesting curiosities, but the 
solution of difficult problems. Petty science is one 
thing; high science is another. Petty science is often 
extremely useful, and even occasionally leads to dis- 
coveries of the first importance; but the general ad- | 
vancement of our knowledge of nature depends upon 
the indefatigable, the laborious, and often the un- 
availing, search for solutions. It is precisely this last 
and greatest kind of effort which the hobbv idea 
renders almost impossible— except perhaps for a few 
comparatively wealthy persons. 

Consider, for example the case of the dysentery 
problem. One form of this disease was found more 
than thirty years ago to be caused by certain amoebae. 
Since then innumerable petty papers have been written 
on this subject, giving the results of a few weeks’ or 
months’ work, scattered observations, brilliant specu- 
lations, and beautiful coloured pictures. But even 
to-day we^do not know how these organisms enter our 
bodies, and many questions which ■ are 'fundamental 
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as regards both treatment and prevention remain un- 
answered. The result is that thousands if not , hundreds 
of thousands of persons die annually from a most 
painful disease; that our armies suffer in the field; 
and that the taxpayer is forced to expend large sums* 
of money, a tithe of which would probably have solved 
the problem if it had been expended on proper research: 
But certain bodies which disburse small doles for so- 
called scientific research will hold up their hands in 
horror, and will say, ” We have given such-and-such 
sums; we have paid so-and-so’s salary; we have pro- 
vided laboratories and microscopes here and there.” 
So they have; but the result has been almost nil, be- 
cause no individual man capable of solving the difficult 
problem has set his intellect to the task. Supposing 
that such a man exists, why should he set himself to 
the task? Should he give up his medical practice, or 
his professorship, or his leisure, to undertake a difficult 
inquiry which might prove fruitless in the end, just 
because a Govc.«‘nment grant will provide him with 
apparatus and possibly a laboratory assistant? Per- 
sonally, 1 think that such a man would not be likely 
to possess the capacity to solve any problem. i 

We may acknowledge with thanks that the natior» 
does appear to be wakening to the necessity for assist^ 
ing science ; but it has not yet awakened to the funda- 
mental issue — namely, that it must pay for work 
actually done— for results actually achieved — and not 
only for the expenses of research students and of 
professors who wish to indulge their “hobbies.” This 
IS the proper and most economical way to encourage 
science. For example, suppose *that some person has 
solved, after years of toil, the dysentery problem,, 
what would he receive for it? He would almost cer- 
tainly lose his medical practice (as Edward Jenner 
did), much of his work would be pirated, he would 
bo hampered at every turn by jealousies, and the only 
reward which he would be likely to receive might be 
a knighthood (which is the gift of the King and not 
of the country). 

Men of science are themselves mostly to blame for 
this state of things. They show no solid front and 
have no courage in enforcing their demands. Besides 
this, there are many of. them who actually make a 
cult of pretending that scientific work should be 
gratuitous. They are themselves toa noble to accept 
payment ; but I observe that few of' these gentlemen 
have ever done important scientific work, but that, on 
the other hand, they are always first in the field when/ 
lucrative appointments are going. Indeed, quite 
profession has grown up— that of persuading other men 
to do gratuitous scientific work for Government depart- 
ments and for the public ; and our grateful 
Governments respond at once by giving these people 
honours and lucrative posts, which thev too often 
withhold from the men who have actually done the 
investigations. 

Our learned societies are not less to blame Although 
they profess to encourage science in every way, they 
do nothing, or almost nothing, for the workers. What * 
efforts have they made to i^medy the innumerable . 
abuses now existing in connection with science— the 
wretched salaries without pensions, the uncertain 
tenure of office, the misappropriation of appointments, 
the piracies, the farming out of scientific men by 
certain institutions for their own profit, and a dozen ■ 
others? Indeed many of these societies do themselves 
lead the way in perpetuating such abuses. One of their 
g^ssest faults is to obtain gratuitous scientific work 
from their members for the advantage of Government 
departments and private institutions — thus, to speak 
plainly, acting as touts for the departments referred* 
to, and at the same, time depriving their expert mem- 
bers of the emoluments which they should receive for 
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their work or advice. What wonder, then, that the 
public, which sees through, this kind of thing, should 
tend to despise, not only scientific men, but science 
Itself? 

It is idle to disguise tbet fact that recent events have 
filled most educated persons y:\th a sense of extreme 
resentment against the administration of this country 
— a resentment which I have heard expressed by 
numbers of persons — civilians and soldiers. It is felt 
by many (and I am one of them) , that we live under 
the rule of the invertebrates. The people who ad- 
minister the countr}* are not the best, the most vigor- 
ous, and the most sagacious of men. They arc too 
often the time-servers and the mediocrities. The mal- 
administration of scientific afiairs is only one of the 
many forms of maladministration ; but, on the whole, 
1 think it is perhaps the most important form, because 
It gives to tne mind of the whole nation a lower, a 
meaner, and a thoroughly sentimental and unpractical 
turn. For more than half a century before the war 
England has ceased to be an intellectual nation; the 
public at large has remained indifferent to science, art, 
^literature, invention, and all the great intellectual 
pursuits, and has given itself up to game-playing, party 
politics, faddism, and a debased drama. We are now 
paying the penalty, and, if I do not mistake, will have 
to pay a heavier one before the end. If we have 
produced great men their names are unknown to the 
multitude, while the wire-pullers, the sentimentalists, 
and the hypocrites sit on high. That is my own sum- 
ming up of the British nation of to-day — and I know 
that many agree with‘*me, I am also of opinion that 
when our soldiers return from this war there will be 
something very like a revolution against the class of 
men who at present misgovern us in almost everj^- 
thing. 

Sir William Crookes suggests a Ministrv of Science 
and representation of science on the Privy Council. 
But in the light of our present experience are these 
Tikely to help us in any way? The Board of Education 
was appointed partly* for this purpose, and what does 
It do for the worker? It has formulated a contrihu- 
torv pension scheme, but I believe nothing else. The 
able editorials in Nature of November 24 and Decem- 
ber 2, 1015, well define the position of science in this 
country to-day; but no reform is likely to be effected 
so long as men of science themselves do not insist 
upon it. What is required is a small association of 
strong^ men • banded together for the express purpose 
of forcinf^ the pace without fear or favour, and in spite 
of twaddlers who now paralyse all efforts at improve- 
ment. T would suggest at once the following pro- 
gramme : — 

^ (i) Direct payment bv the State for non-remunera- 
•tive scientific work which has been of benefit to the 
public at large. 

(2) Iiivariable payment by Government departments 
and public bodies ‘for alt scientific expert advice or 
assistance^ whatever. 

No issue of Government grants for expenses of 
researches without a fixed payment of. sav, 50 per 
'Cent. . to the workers themselves for their expenditure 
of time on the work. 

Control by the State over the, sweating system 
now employed by universities and numerous public 
pod?es in connection with scientific workers of all 

Kinds. 

Sir William Crookes thinks that our national atti- 
tude towards science “-can only be reolified slowlv, 
]>y step.” But war is a rdpid arbiter, and the 
jword does not wait for the armour to be girded- on- 
H I mistake not,, we have not much time left for 
fe^ntance. Ronald Ross. 

January 3. . 
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Qoiimany’a Suppliea of Nitrio Aoid. 

An article in the Times of January 6 deals with the 
resources in Germany for producing nitric acid. 
Formerly, th^ major part of the world’s .supply of 
nitrates came from the caliche beds on the . west of 
the Andes, but of recent years, as is well knowni nitric 
acid and nitrates have been manufactured by the 
electric process of Birkeland and £yde in various parts 
of Norway. Franck and Caro, some years ago, intro- 
duced a process whereby ammonia can be produced 
from calcium carbide, after conversion into calcium 
cyanamide. The Ostwald-Kaiser process of partially 
oxidising ammonia by passing it along with air over 
platinum or other contact substances^ afforded a prac- 
tical means of producing cheap nitric acid. Then the 
discovery of Haber and Le Rossignol, that nitrogen 
and hydrogen could be combined in presence of contact 
agents under high pressure, and at moderate tempera- 
tures. made it possible to synthesise ammonia more 
cheaply than it could be obtained by recovery from 
gasworks liquors. 

It is understood that the German Government sub- 
sidised the Badische factory to the extent of 100 million 
marks at the beginning of the war, so that no shortage 
in their supplies should occur. They claim to to 
producing sulphate of ammonium, according to Mr. 
D. Milne Watson, at the rate of 300,000 tons a year, 
and it is not impossible, provided they can get sufficient 
sulphuric acid. Mr. A. E. Barton, who has just 
returned from a visit to Norway and Sweden, learned 
that the increase in the Badische Company’s output of 
ammonium sulphate was 200,000 tons; they had 
formerly manufactured 150,000 tons a year. Plant 
of to, 000 h.p. is being erected, too, in Westphalia, to 
produce ammonia by the carbide process; the result 
is expected to be the production of 2oo^ooo tons of 
concentrated nitric acid a year. Other two works, one 
in Bavaria, and the other near Cologne, , produce be- 
tween them 45*000 tons of cyanamide. 

Had our Government taken the steps which were 
urged upon them in August, 1914, to prevent Chile 
saltpetre from entering Germany, in all probability 
there would have been a shortage of nitric acid in 
Germany. That shortage is now not likelv to occur. 

' W. R. 

National Teohnioal Training. 

With reference to the recent leading articles deal- 
ing with the position of science and industry in this 
country, attention may usefully be directed to the 
system under which the work of the smaller technical 
schools is conducted. * 

At present it is generally admitted that our work« 
people are not, very scientific, and their trades unions 
do not appear to realise how much might be done if 
the various industries had colleges of their own. The 
only chance a workman has therefore of learning the 
teennical portion of his business is l>y attending even- 
ing classes at the smaller technical colleges, and it is 
with these schools I would like to deal, since the 
subject U now of considerable importance. 

At most of these places so many subjects are taught 
that they resemble museums of applied education 
more than anything^ else, and, the principals in charge 
of them, and the inspectors who frequently inspect 
them, have generally no knowledge o( technical work, 
or business experience. Why th^e are so many in- 
spectors nobody knows, or what becomes of their 
reports. Further, ,the old system of examination has 
been given up, and ** student hours are made such 
a fetish, that ! have seen classes opened and closed as 
many as seven times during a session ; closed when one 
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out of six students failed, tp appear, reopened again 
later. 

The London County Council has recently tried to 
centralise its system of teaching, and heads of depart- 
ihents find themselves dispensed with after perhaps 
eight years’ hard work. This is a serious state of 
matters, as it shakes one’s confidence in technical 
teaching as a profession. In many schools there is 
no pension. 

From the nature of their appointments the teachers 
are not allowed to do outside work, yet specialists 
are sometimes engaged to lecture because they have 
outsijde experience. If more security was offered to 
teachers, and, if Ihey could keep in touch with the 
outside world, workpeople would go to their classes. 
Under the present svstem large sums have to be spent 
advertising these schools which should not require it. 
There has been a great deal too much of the village 
schoolmaster attitude, and it is surely a mistake to 
allow technical work to fall into the bands of such 
people. 

W. H; F. Murdoch. 

Westcrica, Millhill. 


M^AR ECONOMY AND AGRICULTURAL 
EDUCATION. 

T he necessity for economy is having the in- | 
teresting result of showing the relative 
values attached by county councils to the things 
over which they have control. When economy 
becomes ‘ necessary one first of all cuts Off the 
thin'gf^ th^t' do not matter, so as to keep hold of 
those that count, 

The..;prespnt attitude of the county councils 
towards agricultural education affords a case in 
point. ‘<iV)ftsiderablc sums of money, known as 
the ‘Svhisky money,” have been placed by the 
Treasury in the hands of the county councils for 
purposes of technical education. Over the spend- 
ing, of the money the taxpayer retained no ade- 
quate conlrol, so that the county council can, if 
it likes, simply apply this money to the reduction 
of the local rates. Most county councils, of 
course, have not taken this narrow view, but have 
conscientiously fostered technical education, with 
the result that a numj^er of good agricultural col- 
leges and departments of universities are now in 
existence doing very useful work. But* a few have 
thought of little more than relieving the rates, 
and, while this . course is undoubtedly popular with 
a certain section of the community, it cannot be 
described as wise. 

A recent instance is furnished by the action 
of the East Sussex County Council in closing the 
Uckfield Agricultural College. By a curious 
anomaly Sussex is divided for educational pur- 
ppses into two areas, each under wholly distinct 
administration. East Sussex has tried to run 
elementary education and higher education on its 
own account, and has not co-operated with any 
of its neighbours’ in the matter. It* had an agri- 
cultural. college .at Uckfield which admittedly did 
u^ful work': I the number of students was well 
n)aihtajn^, and grants were earned from the 
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Board of Agriculture. As a war economy the' 
college has been * closed. There is, we under- 
stand, no suggestion of inefficiency on the part 
of the staff : had that existed of course the matter 
would have been different^; Nor was there any 
widespread demand on 'the part of East Sussex 
farmers that their sons should be saved from the 
possibility of receiving agricultural education. 
The whole thing appears to have- been done by 
the education committee without reference to 
anyone, and without any other reason than 
economy. 

Now this action is very serious, more indeed 
than appears at first sight. An agricultural col- 
lege is not simply a building — ^which is at least 
permanent; it comprises also fields, crops, live- 
stock, etc., which are not permanent, and, once 
j sold into other hands, can scarcely be got together 
I again. To restart the college would be a difficult 
business. The committee, in short, for the sake 
of a small saving now, is piling up difficulties in 
the way of any future attempts at agricultural 
education that may be made by more enlightened 
successors. If the college ha<J. been paid for ex- 
clusively by the . East Sussex ratepayers we might 
leave the matter in their hands. But it has not : 
the whole State has paid a good deal. The wery 
important question is raised ‘whether an educa- 
tion committee pf a county council ought to have 
the power to close an institution subsidised by 
the State, and whether the State ought not to have 
the power of veto. 

Wc believe that East Sussex is the only place 
where an agricultural college has been closed by 
the coudty council,’ but in another instance — again 
a case where’ a county council is split into sections 
for* purposes^ of .education —the expert agricultural 
organisen has been dismis.sed on the score, not 
of’ inefficiency, which would have been a satis- 
factory reason had it existed, but of economy. 
This section of the county will save the organiser's 
salary— which was not very great — ^but every 
agricultural college has mentally noted the fact, 
and it is scarcely likely that they would recom- 
mend competent students to enter the service of 
that particular body in future. Again the State 
ought to have the power of veto, for here also it 
has provided part at least of the funds. 

It appears to be only in cases where, a county 
is split up into sections that these unfortunate in- 
cidents occur. In larger areas larger ideas- pre- 
vail, and the further q^uestion arises whether it is 
right that education, which is essentially a matter . 
for the future— and 'in which,* therefore, the large 
idea is indispensabl^should .be in the hands of 
a small epmmittee. representing a small area, and 
we fear animated, by rather small ideas? It would . 
seem that better results could be obtained by 
working over larger areais; Tor there alohe is the 
hope of finding enough men with ideas and ideals 
to serve, on. the committees, and to ’ protect 
the, Icctur^rsL apd . organisers, ^yho are honestly 
trying to. .^. their best for the agricultural 
community. 
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all the ruined glories of Babylon the great, that 
Nebuchadnezzar the king made so mighty and 
splendid; the courts of Jamshyd, that now the 
lion and thp lizard keep. 

We are then taken through certain chrono- 
logical problems that have lately arisen to be 
discussed, and must be settled before we can' 
settle down to the course of the history itself. 
These problems are largely concerned with the 
determination of the date of Hammurabi, the 
great Semitic king and law-giver, and of his 
dynasty. In the light of new evidence lately 
brought to light, Prof. King revises the date he 
before considered probable, and shows us that we 
can now date Hammurabi with practical certainty 
to about a 100 b.c., a century and a half earlier 
than was before considered possible. 

We then are told all that is known (and it is 
a great deal) of the great king himself and of 



Fig. i.—The Temple* Tower of E'cida at Borsippa. From “A History of Babylon.” 


THE HISTORY OF BABYLON.^ 

P ROF. L. W. KING'S “History of Babylon” 
appears at the moment when, owing to the 
folly, ambition, and half-religious, half-patriotic 
fanaticism of a small, intelligent, but absolutely 
immoral clique that has arrogated to itself the 
government of the Turkish Empire, England 
finds herself at war *with her old allies of the 
Crimea and friends of 1878, and British soldiers 
are contending with the hosts of the Padishah 
on the ancient plains of Babylonia. It is a day 
which many Englishmen and many Turks had never 
thought to sec ; but if the most energetic men in 
Turkey happen to be thoroughly evil, and choose 
wilfully to make frieijds rather with the militarism 
of Prussia than with the liberalism of England, it 
is one that cannot be helped. Kismet ! it was so 
written, say those Turks who would still be our 
^friends: the issue is in the hands 
of Allah. As Babylon fell,*so will 
Turkey. But the battle of Ctesi- 
phon, fought not so far away from 
Babylon's ruins, shows us that it 
is no easy task that Turkey, sold 
to Prussia, has forced us to 
undertake. 

Prof. King tells us the ancient 
history of the country in which 
our men and their Indian com- 
rades are now struggling with 
the hardy peasant-soldiers of 
Anatolia, the descendants of 
those Hittites who long ago 
sacked Babylon and brought the 
dynasty of Hammurabi to its 
end. He takes us from the 
foundation of the Semitic king- 
dom of Babylon down to the 
conquest by Alexander, through 
a period of some two thou- 
sand years. The earlier history 
^ of Babylonia under its Sumerian 
inhabitants has already been told 
by him in his “ History of Sumer and Akkad,” 
the first of a trilogy of which the “History of 
Babylon ” is the second, and a forthcoming “ His- 
tory of Assyria will be the third volume. The 
book. is of the same format and has the same 
fine, appearance as its predecessor, and is printed 
and produced in the same good style, which re- 
flects great credit on the publishers. 

Prof. King starts by describing the great city 
itself, as it is now shown to us excavated by the 
labours of the German archaeolc^ists, led by Prof. 
Koldewey, who for some years past have been 
.digging up its remains. We see the great eig- 
gutai or Temple of Bel-Marduk (the Tower of 
Babel itself, that so struck the imagination of 
the Hebrews in their captivity that they enshrined 
it in their oldest legends), the , broad sfreet of 
Aibufshabu, the splendours of the Gate of Ishtar 
with Its reliefs of many-coloured ceramic enamel; 

I"'* A Hhtory of Bobvlon from tbo Fo«ndatio*r of tho Monaithv to fho 
Vetaim Conquest.’* By Prof. L. W. King. Pp. uUi+340. (Loodoa : 
Chatto and Windus, 1913*) Wee iSt. net. 
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the age in which he lived, down to the ’ extinction 
of his dynasty by the Hittites from Asia Minor. 
The long period of the Kassite Icings, Indo- 
European conquerors from northern Persia, now 
follows, Babylon first comes into contact with 
Egypt, and the secular struggle with her daugh- 
ter and ehemy Assyria logins, until finally 
Babylon shrinks into a mere unwilling dependency 
of Nineveh that is finally destroyed by the 'ruthless 
Sennacherib, a worthy model for the destroyers of 
Louvain and their Young-Turk friends. The 
heau geste of* the more civilised Esarhaddon 
follows, and Babylon is restored, to take her re- 
venge on her oppressor, Nineveh, when the latter 
fell amid the rejoicings and execrations of the 
nations, as we hope some day Berlin will also fall. 
For, as Prof. J. L. Myres has alread/ shown in 
his brilliant little book, “^he Dawn of History,”' 
published two years before the war, it no 
f^uilous resemblance that mbdi&rn Geifmaiiy' 
bears to ancient Assyria. . : . ‘ 
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Yet Babylon showed herself little better in 
prosperity than Assyria had been. Nebuchad- 
nezzar made Babylon splendid, but he also car- 
ried the Jews away captive like any Sennacherib. 
Babylon also fell, and a saner conqueror, Cyrus, 
removed from her finally all temptation to exer- 
cise power and dominion, while at the same time 
treating her with humanity. The religion of 
Zoroaster had brought a better ethos into the 
Middle Hast than had ever been known before. 

With the end of the Persian dominion and the 
coming of Twohamed Alexander, Prof. King’s 
history closes. He adds in conclusion a most in- 


humour that saves us from this sort of thing* 
Gladstone accepted Max MQllqr, but Gladstone 
was a dilettante and had no sense of humour^ 
besides. True Britons, sceptics by blbbd and 
users of that irony which is one of our most 
national characteristics, always derided Max 
Muller and his Dawn-maidens, and now they must 
rise again to laugh out of court the new revival 
of them which Germany has imagined in the 
“ Astralmy then ” theory. For this is nothing but 
Maxmiillerism all over again, though it rises this 
time from a Babylonian, not an Indian source. 
For the Astral-mytholc^ists, not only acknow- 


teresting chapter entitled “Greece, Palestine, and I ledged myth, but even ordinary tradition, becomes 


Babylon : an Estimate of Cultural Influence.” 
Readers of Dr. Farncll’s most interesting book, 
“Greece and Babylon,” will be glad to read Prof. 
King’s contribution to the discussion of this sub- 
ject. The priest of Sals who talked to Herodotus 





Fig. a. —The Lion of Babylon on the Kasr Mouqjd. From ** A History of Babylon.' 


knew much more than he told Herodotus. But 
one hopes that Prof. King will pursue this subject 
further, some time, than he does in this book. 

In this chapter Prof. King soon goes on to a 
matter that has agitated archaeological circles 
very considerably during the last decade : the 
German “Astralmythen ” theory and its marvel- 
lous ramifications and developments. In measured 
language he« points out, following the Dutch 
scholar, Dr. Kugler, the weakness and uselessness 
of this latest shower of chips from a German 
workshop. It is curious to see how magnificent 
German work can often be, and how extraordin- 
arily absurd it often is.* It is like the national 
mind : sublime and ridiculous at once ; and when 
ridiculous, absolutely sublime in its absurdity. 
No Englisilmaii can ever talk such nonsense as 
a German can and will, if he tends that way. It 
was no En^shman who invented^ the Sun-myth 
and the: Dawn-maidens, but a* German of 
Germans, Max MQUer. 1 % is the British sense of 
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Babylonian and astral in its origin, whether it 
is a case of the five kings hiding themselves from 
Joshua in the cave of Makkedah or the voyage of 
Odysseus to Scheria. Everything is an astral 
motif : the phraseology of Wagner is brought in, 
of course. If five kings hide in 
a cava: it is the “Descent into 
the Underworld ” motif. If any- 
body goes into a cave or hides 
anywhere : it\. is the same motif. 
Ishtar and Tammuz are there. 
Doubtless then Prince Charlie in 
the ’45 was Tammuz, and Flora 
Macdonald was Ishtar. We are 
scarcely jesting : Dr. Jeremias, 
one of the high-pricsts of this 
theory, is almost capable of say- 
ing so. Taking a realm of his- 
tory doubtless more familiar to 
Dr. Jeremias, Enzio, too. King 
Heinz, who was imprisoned at 
Bologna, is obviously Tammuz, 
and the noble lady of Bologna 
who comforted him in his cap- 
tivity is no less obviously Ishtar. 
And his long fair hair capelli 
biondi alia cintura '0 that be- 
trayed him by falling out of 
the basket in which “ Ishtar - 
was trying to get this medieval 
German “Tammuz” smuggled out of Bologna; 
that would be just a sunbeam, no doubt. Dr. 
Kugler has shown the absurdity of the theory by 
demonstrating that the life of Louis XI. of France, 
for instance, can be made out to be full of .solar 
and astral motifs. 

Then there is the “ Bel and the Dragon ” motif. 
If we apply it to the itiyths of Canossa and Jena, ‘ 
two myths highly interesting to Germans, we > 
should have little difficulty in showing that Pope 
Gregory and Napoleon were simply forms of Bel, 
and that the Dragon was in the first case the 
HohenStaufen, in the second the Hohenzollern. • 
And that were Majestdtsheleidigung and enough 
to hang us all, every mother’s son : for there is 
po more fearful wild-fowl than your Hohen- 
zoUern living ! 

Prof. King quietly hnd* temperately points oiit 
the absurdities of the astral enthusiasts, with, we 
think, a quiet smile of amusement at their ex- 
travagance, especially when he has the maficioiis 
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pleasure of pointing out that then: chief hierophant, 
the late Prof. Winckler, . got most of his astro- 
nomy, on which he based his theory, all wrong. 
His criticism is all the more effective for the 
studious moderation of his language. 

So the book ends, with the final abolition of an 
absurdity comparable only to that other absurdity, 
Winckler’s Musri theory, which, was first ex- 
ploded in the colunins of Nature some years ago 
(September 25, 1902). The said theory, so far 
as we can see, is not even mentioned by Prof. 
King in his book, so dead is it and buried. 

So critical common-sense triumphs over non- 
sense, and true scientific knowledge increases. 
And Prof. King's book is a landmark of such 
progress in Babylonian studies, besides giving 
the general reader an admirable presentment of a 
most interesting period of ancient history. Its 
illustrations are good and well chosen : we show 
two of the photographs of the ruins at Borsippa 
and Babylon. . H. H. 


DR. BENJAMIN WILLIAMSON, F.R.S. 

T here has just died at his residence in Dublin 
Dr. Benjamin Williamson, F.R.S., who was 
for sixty-threc yeacs a fellow of Trinity College. 
Dr. Williamson was born at Mallow, in the county 
-qf Cork, in 1827, and entered Trinity College from 
Kilkenny College in 1843. In 1852 he was elected 
to a fellowship of Trinity College, but owing to 
the stagnation of promotion among the fellows, 
due to the abolition of the obligations of celibacy 
and of taking Holy Orders, he dU} not become 
a tutor until many years afterwards. The inter- 
vening years were not, however, wasted, and 
Williamson quickly earned a considerable local 
reputation as a lecturer who was able to estimate 
the capacity of his hearers and did not endeavour 
to teach them what they were unable to learn. 
In 1872 he published his first work, a “Treatise 
on the Diffeiential Calculus,” which was followed 
in 1874 liis “ Integral Calculus,” both of which 
have run into many editions and have been used 
all over the. English-speaking world. In 1879 he 
was elected a fellow of the Royal Society, and in 
1884 he became professor of natural philosophy in 
Trinity College. In the latter year he published, 
along with Dr. Tarleton, a treatise on dynamics, 
and in 1893 appeared his last publication, “The 
Mathematical Theory of Stress and Strain.!' The 
articles “Infinitesimal Calculus,” “Maclaurin,” 
and “Variations, Calculus of,” in the ninth edition 
of. the “Encyclopaedia Britannica” arc also due 
to him. 

Williamson's personality was one of the most 
delightful, and his rooms in college in the 'eighties 
were the place of hospitality which many an 
Englishman, sent for his sins to govern Ireland, 
remmbered with pleasure. The human side of 
Williamson was always turned towards his fellows, 
and his mind was always ready to receive sugr 
gestions on which his |fener6$ity could act. When, 
in 1897, he became a member of the governing 
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body of the college, his' ripe judgment and his 
wide acquaintance began at once to bc/fppreciated 
by his colleagues. The magnificent ww labora- 
tories for physics and botany are a portion only 
of the fruit of his efforts. In matters of learning 
he was free from prejudice, and proposals for the 
founding of new chairs or the improving of old 
found in him always a ready support. Until 
a couple of years ago he filled with great dignity 
the honourable office of vice-provost of the college, 
and it was only with the greatest reluctance that 
he was compelled by weakness of the body to 
abandon cares from which his mind did not recoil. 
The fate of those who by living too long outlive 
all their friends was not his, for his genial pres- 
ence and the freshness of his mind made friends 
for him everywhere. His death is mourned by 
all who knew him. S. B. K. 

COUNT SOLMS^LAUBACH, For.Mem.R.S. 

B y the death of Hermann, Graf zu Solms-Lau- 
bach, on November 25, 1915, Germany has 
lost the most distinguished of her botanists and 
the world of science one of its most impressive 
figures. The sad news was communicated to this 
country through the Swedish palaeontologist. Prof. 
Nathorst, of Stockholm. 

Count Solms was born on December 23, Z842, 
and had thus nearly completed his seventy-third 
year. Me came of one of the most ancient of 
German families, who Were sovereign in their own 
domains down to the year 1806. He himself de- 
voted his life wholly to* science, holding the pro- 
fes^rship of botany, first at Gdttingen and after- 
wards at Strasburg. He resigned the latter post 
a few years ago, but continued to live in the. town, 
surrounded by his university friends. 

. His work extended to every department, of 
botany. Beginning with an important series of 
researches on parasitic phanerogams, he subse- 
quently monographed several natural orders, in- 
cluding the screw-pines. ^ His interest in the 
morphology of flowering plants continued in later 
years ; in 1900 he described the remarkable 
Crucifer, Capsella Hegeri, with indehiscent fruits, 
regarding it as a mutant of the comipon C. Bursa 
pastoris. He was always interested in variation, 
and carriejd out important investigations on the 
history of cultivated plants, such as the fig, the 
papaw, wheat, tulips, and strawberries. 

In embryology, he showed that in certain mono- 
cotyledons the growing point of tlye embryo is 
terminal, as in dicotyledons. 

In addition to the flowering plants, his system- 
atic researches extended to every class of crypto- 
gams. One of his most remarkable works* in this 
field is his monograph the Acetabulariacese, a 
family of calcareous Algae with art ancient fossil 
history. This was published in 1895 in the Trans- 
actions of the’Linnean Society, and his only 
paper written in English. Mis bpolc on the Prin- 
ciples of Plant Geography ” (1965) treats ini an 
original manner of the leading concej^tions in this 
great subject. 
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Perhaps the most important of all his work was 
that on' f^}} botany, Solms was an intimate 
friend of mj^amson’s/tind appreciated his writ- 
ings and ms collection as no one else did at the 
time. He wrote the obituary notice of William- 
son, published in Nature for September 5, 1905, 
a worthy tribute to his old friend’s w;ork. 

Solms’s “Einleitung in die Palaophytologie,” 
published in 1887 and translated for the Oxford 
Preas in 1892, was of the utmost importance in 
bringing home to botanists the value and signifi- 
cance of the geological record as affecting plants. 

Among .his. special papers may be mentioned 
his brilliant work on the Isle of. Wight fossil, 
Bennettites. Gibsonianus (1890; translated 1891) 
the type of the Mesozoic Cycadophytcs, on the 
CycadofiJices Protopitys, Mediillosa, etc. ; on the 
Devonian and Lower Carboniferous plants pf. Ger- 
many, and on Psaronius. In a quite recent paper 
on the last-mentioned group he elucidated, for the 
first time, the true nature of the root-zone. The 
remarkable recent progress of Palaeobotany is in 
a great degree due to his researches. 

Count Solms became a foreign member of the 
Linnean Society in 1887, of the Royal Society in 
1902, and of the Geolt^ical Society in 1906. He 
received the' gold medal of the Linnean Society 
in 1911, and was made a Sc.D. of the University 
of Cambridge at the Darwin Celebration in 1909. 

He had a thorough knowledge of this dountry, 
and was a good friend of the English; many who 
knew him personally were deeply attached to him. 
He was always intensely averse to the idea of a 
rupture between his country and ours. We have 
no record of his feelings after war broke out, but 
must renriember that he was a patriotic German, 
who had served in the war of 1870. 

He was a striking and original personality, of 
rare intellectual power, and a born leader of men. 

D. H. S. 


NOTES. 

In the course of a debate on co-operative fiscal and 
economic policy, in the House of Commons on Mon- 
day, reference was made^to the fact that some indus- 
tries were almost entirely in German hands before 
the war broke out. Mr. Runciman, President of the 
Board of Trade, made the following remarks upon this 
subject towards the end of the debate We have been 
placed under grave disabilities owing to the fact that 
optical glass was made almost entirely in Austria and 
Germany and so little of it was made in this country. 
It was one of the.. first articles in which the Board of 
Trade took an Interest in the autumn of 1914. We 
gathered together all the information we could on the 
subject* of optical glass. ^ We gave every possible 
assistance to those, iri this country who were prepared 
to undertake its manufacture, and already they aire 
producing optical glass which never before had been 
equalfed here; We trust that the monopoly which was 
held by before the war will never go back to 

her. In chemlpals we' have produced to a remarkable 
degree, a large number Of articles which before the 
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war were, almost entirely in German bands. Take the 
! case of dyes. Not only the company which by leave 
of this House was assisted out of Our national funds,' 
- but also other concerns have produced an enormous 
amount of dyes during the war. , Electrical apparatus 
in some particulars was almost entirely in German 
hands. Every one of these articles, glass, chemicals,,, 
dyes, electrical apparatus, and 1 could name about a 
do2«n. others, were industries of vast importance not. 
only to us .as a great commercial country, but as a. 
fighting country. Without the^ glass articles, with-, 
out soma, of the. porcelain articles which are essential 
‘ for electrical construction, without the best type of 
. magneto, without some of the best of. our chemicals, > 
I and without a great range of dyes, which used 
to be manufactured in Germany, we were placed at a- 
great disadvantage. Never again should that happen;, 

, This is more than a mere matter of competing with. 
Germany. It ought to be part of our national organ-, 
isatipn. .'Government departments can do a great deal, 
and. I believe they ought to do more, but without the 
personal ability, without the training, skill, and indus- 
try of the individual, nothing can be done by Govern- 
ment' depetrtments. I therefore put down as one of 
the first necessities of this country, if she is to hold, 
her oyn during times of war and when war is over, 
that we mukt improve our research' methods, the educa- 
tion of our people, and the training of our young 
men. We should not attempt to economise on the- 
money wc now spend bn technical colleges and modern'' 
appliances. There are' other directions in which we 
can cut dow’ii c?^pcnditure with less national damage.' 

Prof. W. H. Perkin, F.R.S., professor of chemistry 
at the University of Oxford, ' has accepted the posit 
of head of the research department of British Dyes, 
Limited. He has also accepted the chairmanship of 
tlie y^dvisory Council of that company, in the place* 
made vacant by the death of the late Prof. Raphael - 
Mcldola, t.R.S. The board of British Dyes, Limited,' 
expresses special gratification that it has been able 
to secure the services of Prof. Perkin, who occupies a 
position of unique distinction as an organic chemist, ' 
and has done much valuable research work in regard 
to problems arising in connection with the ntailufacture 
of dyes. He is a son of the late Sir William Perkin, 
who was the founder of the coal-tar colour industry. 

The council of the Geological Society of London baa' 
this year made the following awards of medals' atijd. 
funds Wollaston medal, Dr. A. P. Karpinsky (Petro-.. 
grad); Murchison medal, Dr. R. Kidston*, F.R.S. 
(Stirling); Lyell medal, Dr. C. W. Andrews, F.R.S. 
(Natural History Museum, London); Wollaston fund, 
Mr. W. B. Wright (Geological Survey of Ireland); 
Murchison fund, Mr. G. W. Tyrrell (Glasgow Univer- 
sity); Lyell fund, Messrs. M. A. C. Hinton and A. S. 
Kenhard. 

The late Prof. Meldola left property of the value of 
34,9561., the net personalty being 33,767!. He be- 
queathed his entomological collection and cabinets tO' 
the .Hope Museum,' Oxford. After, certain legadea 
have been paid^ the residue of the property is left to 
thew testator’s wife for life, and then for his children. 
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and on failure of issue, 5ool« each is to be paid to the 
Rpyal Socieiy, the Chemical Society, the Entomo- 
lo^cal Society, andrthe ][|istkute of Chemtstr>' of Great 
Britain and Iretead.* 

The. Governnuent of IpcUa has created a special 
appointment in research for Prof. J. C. Bose, in recog- 
nition of his important contributions in biophysics. 
Dr. Bose is now engaged in completing his new work 
on Experimental Phytd-dynamiCs,'* which will con- 
tain a detailed course of new methods and instrumental 
appliahces for the 'advanced research on plant-irrit- 
ability, the specimens of plants chosen being those 
available in Europe and America. The Government 
of India has also ' placed at his disposal experi- 
mental stations in the hills, where climatic conditions 
are similar to those in the West. The facult}* of Presi- 
dency College, Calcutta, has appointed Dr. Bose pro- 
fessor emeritus, honoris causd, for the benefits con- 
ferred by him on the college by his services for the 
last thirty-one years. 

Miss Margaret Harwood, formerly at Harvard 
Observatory, and, by annual award, a fellow of the 
Nantucket. Maria Mitchell Association, 1912-16, has 
been appointed for an indefinite term a fellow of this 
association, and dir^tor of its observatory. Miss Har- 
wood is at present studying at the University of Cali- 
fornia. Her new year at the Nantucket Observatory 
will begin on June 15 next. Many women teach astro- 
nomy successfully, but few openings exist for women 
to do research work, and a majority of the fellowship 
committee recommended Miss Harwood’s permanent 
appointment, to ensure to a woman in every way pre- 
pared this unusual privilege, free from academic con- 
trol. The Maria Mitchell memorial fellowship at Har- 
vard Observatory has been awarded for 191(^17 to 
Miss Susan Raymond. The value of the fellowship is 
lool. 

The Journal .of the Institution of Electrical 
Engineers for December 15, 1915, contains a report of 
an interesting presentation of original Faraday papers 
made to the institution by Mr. D. J. Blaikley, whose 
wife i$ a niece of Faraday’s. Her sister, Miss Jane 
Barnard, lived for several years with Faraday and his 
wife as a daughter of the house. She died in 1911, 
and left these books and papers to ‘Mr. Blaikley to 
dispose of under certain conditions. They include 
Faraday’s journal of the Continental voyage which 
he undertook, at the age of twenty-two, as an assistant 
to Sir Humphry Davy— the voyage which, Prof. Sil- 
vanus Thompson said, in proposing the vote of thanks 
to Mr. Blaikley, transformed Faraday from being 
little more than a bookbinder’s apprentice and labora- 
tory assistant of a great chemist, into a man who 
could speak and think and work scientifically." 

The Rome correspondent of the Tmies announces 
the death, at eighty-three years of age, of Dr. Guido 
Bacoelli, professor of clinical medicine in the University 
of Rome. Dn Baccelli took a very active part in 
Italian politics i he was four times Minister of Public 
Instruction, arid once Minister of Agriculture, Indus- 
try, and Commerce. 
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Among the victims of the Pe^ia outrage Wris Miss 
Elizabeth Stephens Impey, Cfa.B*i|yho was on 
her way to take up her posT as medic||i|Sicer at the 
Dufferin Hospital, Lahore. Miss Impey<jj||d^.was an. 
all-round athlete, was the first woman to '.be president 
of the Guild of Undergraduates, of Bhrmlnghain 
University. 

The death is reported- of Mr. T. L.. Willson, of 
Ottawa, Canada, who was awarded the McCharles^ 
prize by Toronto University in 1909 for his Va^ous 
discoveries. His manufacture of calcium carbide 
had a most important industrial influence. His 
inventions were principally concerned with acety- 
lene gas and carbide, and included tlic Will-' 
son acetylene-gas buoys and the Willson gas beacons. 
He was formerly president of the International Signal 
Company of Ottawa. At the time of his death Mr. . 
Willson was working out an enterprise in Newfound- 
land for the production of an artificial fertiliser. 

Dr. R. a. Witthaus, a prominent American toxi- 
cologist, died recently at his home in New York at the 
age of sixty-nine. He had successively occupied chairs 
of chemistry at tlie University of Vermont, the Univer- 
sity of Buffalo, and the medical college of Cornell 
University. Ho was best known as a "poison ex- 
pert " in a number of sensational criminal trials. He 
was also the author of several manuals of chemistry, 
and had contributed largely to the literature of medical 
jurisprudence. Dr. Witthaus was a graduate in arts 
of Columbia University, and in medicine of New York 
University. 

The Euj^ineer for January 7 records the death of 
Mr. Peter Whyte, which took place in Edinburgh on 
December 31. Mr. Whyte occupied the •post of super- 
intendent and engineer of Leith harbour and docks for 
thirty years, and retired two years ago. He was a 
member of the Institution of Civil Engineers, and was 
an authority in dock engineering and port manage- 
ment; he acted as advisory expert to the Government 
Commission charged with the taking over of the 
docks at Singapore. Papers on professional subjects 
were contributed by Mr. Whyte to the Royal Society of 
Arts, the Royal Society of Edinburgh, the Association of 
Municipal and County Engineers, and kindred bodies. 

The death has occurred, at»the age of eighty, of Dr. 
D. G. Elliot, who shared with the lale Prof. A. S. 
Bickinore the honour of being one of the two scientific 
founders of the American Museum of Natural History. 
His career as a zoological traveller and collector began 
when he was scarcely out of his boyhood, and con- 
tinued until quite recent years. As late as 1909 he 
made a tour which included such divert points as the 
second cataract of the Nile, Mandaljp^*, Batavia, Han- 
kow, and Mauna Loa. His expedition into the re- 
cesses of the Olympic Mountains in 1898 is said: to 
^ have been the first penetration of that range by any 
naturalist. Dr. Elliot’s outstanding work was his 
recently published " Review of, the Primates." He was 
the author of many other books on zoological subjects 
and of hundreds of papers in scientific journals. . ^ 

The death is reported, in his eightie^ year, of Dr. 
A. W. Wright, of Yale, who occupied the chair of 
I molecular physics and chemistry in that Unlyeilrity'' 
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from 1871 to 1887^ and of experimental physics from 
1887 to’ ' From to; ipcjd he was in charge 
of the Sloand physical laTOratory at Yale; which was 
built under his supervision from his own plans. Earlier 
in his career he had been professor of physics and 
chemistry at Williams College, and a consulting 
specialist in the U.S. signal service. He was sent by 
the American. Governnient to Colorado .in 1878 to 
lk>bserve a total eclipse of the sun^ and at that time 
made the first measurement of the polarisation of the 
solar corona. He was the first to observe the electric 
shadow, in air, discovered and analysed gases in stony 
meteorites, and applied kathode discharge^m vacuo to 
form metallic films for mirrors. Prof. Wright is said 
to have been the first American to obtain definite 
results with X-rays, and his papers upon the subject 
attracted wide attention. 

By the death of Prof. F. W. Putnam, honorary 
director of the 'Peabody Museum of American Archae- 
ology and- Ethnology, Harvard, news of which reached 
us only a * few days ago, anthropology throughout 
the world has suffered a grievous loss. His interest 
in the subject began in 1857 ; in 1873 he was appointed 
first curator of the Peabody Museum, and in 1886 
professor of American archai^ology and ethnology in 
Harvard University. His activity was shown in 
museum organisation rather than in field work, and i 
under his control the great collections in his charge 
were systematically arranged and catalogued. In 
spite of his absorption in museum work, he found 
time to publish a large number of scientific papers, 
the anniversary volume presented to him in 1909 con- 
taining no fewer than four hundred titles. But it was 
by the encouragement of research and by his kindly 
sympathy with younger workers that his best work 
was done, and he will rank with Brinton and Powell 
ns one of the founders of the American school of 
scientific ethnology. 

The death of Sir Frederic W, Hewitt on January 6 | 
deprives us of one of our most prominent anaesthetists, j 
Born in 1857, he graduated at Cambridge, receiving 
his medical training at St. George’s Hospital. Hewitt 
specialised early in his career, and, becoming attached 
to a dental hospital, experimented with the combined 
use of oxygen ^and nitrobs oxide. Bert had demon- 
strated its value, employing it under plus-pressure; 
more recently it had been used on the Continent at 
normal pressure, but Hewitt it was who by his in- 
genious apparatus introduced a practical method into 
this country. In the wider field of general anaesthetics 
he had done much most valuable work. In ''Anaes- 
thetics and their Administration,*’ he focused his 
individual views. It The book reveals the meticulous 
caife of Hewitt’s dinical observations. Indeed, few 
men worked harder or strove more whole-heartedly to 
advance our knowledge of apsesthetics. In his hospital 
appointments at the London Hospital, and afterwards 
at St. George’s Hospital, as anaesthetist and lecturer, 
his teaching was highly and rightly appreciated. He 
^s appointed anaesthetist to the late King, and 
received the /or his personal services to that 

monarchu 'l^^r’ he held, the sanrie post to King 
C^oig^ and received; a knighthood. Hewitt contri- 
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buted some valuable arUdes 0 the transactions of 
medical soci^e^^ and journals, notably one on the 
effect /of post^'[ on aiAaesthem. He, always a .most 
strenuous endeavoped^^to obtain ie^slation .to' 

protect patients from the crahgers of, ^i^killed persons 
using anaesthetics. On this subject'^ne gave useful 
evidence before a Departmental Committee. Science 
! and practice have lost much through his early death. 

The an Journal of Medical Researclt for Ocio-^ 
ber, 1915 (vol. lii., 'No. 2) contains a number of valu- 
able papers., Lieut.-Col. Sutherland details notes on, 
2643 medico-legal., cases, in which 6566 articles, sus*? 
pected to be bloodstained, * were examined. The' 
I method of examination was by the precipitin test,* by 
which it is possible to determine the kind of blopd, 
and by chemical, microscopical, and ^ectxoscopical 
examinations. Major Grieg has noted the production 
of gall-stones in rabbits following intravenous inocu- 
lations of cholera-like vibrios. These observations 
may throw some light on the formation of gall-stones 
in the human subject, a lesion which is frequently 
observed in Calcutta. 

A VERY interesting summary the more striking 
of the Batrachia of the world, now living in the Gar- 
dens of the Zoological Society of New York, appears 
in Zoologica, vol. ii., No. i, by Mr. Richard Deckert. 
The author gives the more impoptant features of the 
life-history of each of the species .described, supple- 
menting his remarks with some most excellent photo- 
graphs. His review is greatly enhanced in value by 
means of a coloured plate giving figures of some 
extraordinary harlequin frogs from tropical America. 
Two of these are of a brilliant scarlet, and one species 
has blue legs, forming a most striking contrast. A 
third species is of an emerald green, boldly marked 
with black. These frogs, which belong to the genus 
Dendrobates, are remarkable for the virulence of the' 
poison secreted by the skin-glands, and some interest- 
ing notes on this subject find a place here. 

.An ingenious attempt to demonstrate “a Tetra-, 
pteryx Stage in the Ancestry of Birds” has just been 
made by Mr, C. W. Beebee in Zoologica, vol. ii.. 
No. 2. The author, insists that the precocious and 
conspicuous development of the femoral tract In the 
pterylosis of nestling birds points conclusively to a 
stage in the development of the pro-aves when this 
tract was formed of large quill-like feathers, which, 
with similar feathers along the post-axial border of the 
fore-limb, afforded a parachut^like mechaOism, (!pm- 
parable to the flying-membranes of flying-squirrels, 
and preceded true flight. The hypothetical restora- 
tion of this four-winged stage, which forms the 
frontispiece to his essay, is curiously like that which 
appeared in Knowledge in 1906, save that this lacked 
the '* femoral wings.” Mr, Beebee seeks to justify his 
hyfK>thcsis by an appeal to photographs of the remains 
of the Archaeopteryx; in the Berlin Museum. These, 
however, certainly seem to have been tni^lnterpreted, 
for the feathers to which he evidently refers are those 
which invested the tibia. No one who ha$*%tudied 
the brigtnal remains of this fossil would for a moment 
agree that these afford evidence for this ” femoral 
tract” 
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' (MaerosipKiim '^ist) o'* welt>known 

g;irden pest in this country aiid in' Evtcope, In 1878 
It. appeared in. the 'United States, wh^'it has now 
become* sufficiently important to form th^ subject of a 
piaper. fay J. J:. Davis (U.S. Dept. Agric., Bulletin 276). 
'Xhe species ranges- westwards beyond the Mississippi 
'Valley,: and is found in a f^iw localities, near the Pacific 
cpast^. . Among several points of 'interest ih this bulle- 
tin may be mentioned the. fact that “oviparous females 
may ba produced by. cither wingless or winged [virgin] 
females, .and theisame female may. produce both vivi- 
parous and sexual, forms alternately.’'*. It is not ^ur- 
prising that American ^^yphid-flies. land ladybirds prey 
upon the aphids, as their relations dio in. these countries, 
hut the' predgeeoUr habits of a. cecidomyid larva 
(Aphidoletes fi$eridionalis)t which feeds “upon the 
juices of the plant-louse till the latter is dead,” are 
remarkable for a member of this gall-forming family. 

It is well known that during the last five years 


arice of attacked leaves and fruitsV * The beneficial*' 
results of -spraying the trees during thh>'4^Iossoming 
i:;er]od is fully described. A clean, and also n heavy, 
crop of fruit resulted in all cases. Another noticeable 
and valuablfe feature of the sprayed fruit is that it 
keeps much longer tlian unsprayed fruit.’ This was 
proved from consignments of mangoes sent to* Kew* 
and to the United States, and also from mangoes* which' 
which were kept in cold storage in Trinidad. ■ The 
fruit reached England in splendid condition, and a 
number of fruits were not fully ripe at Kew twenty- 
two days after they had been picked in Trinidad. 

The inheritance of bearding and felting in wheat 
forms the subject of a paper by Mr. and Mrs. Howard 
in Memoirs of the Department of Agriculture of India, 
vol. vii., No. 8, and is a continuation of their earlier 
paper published in voL v., 1912. Owing to the fact 
that heretofore wheat with short awns as well as those 
without beards have Ixicn described as beardless, con- 


tiumerous. specimens of the handsome European 
ground-bcclfc; Calosoma sycophanta, have been im- 
ported into the’ New England States that they may 
feed upon caterpillars of the gipsy moth (Porihetria 
dispar)^ itself a species introduced from Europe into 
North America. An account of the establishment of 
the Calosoma across the Atlantic, recently given by 
A. F. Burgess and Cp VV. Collins (U.S. ‘Dept. Agric., 
Bulletin 251), contains some interesting details. A 
map shows how by natural extension and by fresh 
importations the beetle has spread its range north, 
south, and westwards from Boston ; ” it has already 
demonstrated that it is a very important factor in the 
control of the gipsy moth by natural enemies.” Un- 
fortunately, the beetle is not without “ natural 
enemies ” of its own^ in its new hotne, the most 
dangerous being that notorious American mammal, 
the skunk, the excrement of which in some* localities 
consists chiefly of fragments of Calosoma. 

The widespread, death and dying back of se(*dliiigs 
of sal {Shorea rohustci) is a very common occurrence 


troversyhas arisen over the results of earlier workers. 
In the presjcnt work on Indian wheats, bearded crossed, 
by beardless--as usually described — showed two dif- 
ferent phenomena. In one series, F-i, plants were 
half bearded, and in the other only very short tips were 
present on the glumes, these diflerences being cor- 
related with the beardless parent; in the first place 
the parent having tips to the glumes' and in the second 
being quite beardless. I'he results arc set out in defail 
and illustrated by a very clear scries of plates. The 
inheritance of the felted character of the chaff con- 
tinues the earlier work, but it is shown that two 
kinds of hairs may be present,. long silfay and much 
shorter hairs, which arc inherited separaU.*Iy. 

In a pamphlet entitled “The Urgency of a Definite 
I Forward Movement in the Study of the Active Prin-. 
ciples of South African Plants ” (Capetown : Town- 
shend, Taylor and Snashall) Dr. C. F. Jurltz again 
directs attention to the urgent necessity for a systematic 
study of South African plants from botanical, chemical, 
and physiological points of view. He deals with 


the Indian sal forests. Mr. R. S. Hole, in the several examples of toxic or medicinally active drugs, 

Indian Forester, vol. xli., No. 10, gives an account and shows what progress has, been .made and in what 


of his investigations 'into the: matter, and finds that 
bad soil aeration and draught are the chief factors 
responsible for the failure of sal reproduction. De- 
ficiency of oxygen owing to water-logging of .the soil, 
and also some toxic substances possibly emanating 
from dead sal leaves, h^ye been found to be definitely • 
injurious, since in similar soil well drained and kept 
clear of leaves very good germination resulted. Prac- 
tical recommendations for forest use are put forward 
^s . the .'result of experiments made in the Dehra Dun 
forests. 

In the Bulletin of the Department of Agriculture, 
Trinidad and Tobago, part v., vol. xiv., 1915, Mr. 
J. B. 'RoOer, mycologist to the Board of Agriculture, 
•contribute a paper on theAnthracnoseof the mango, 
the disease caus^ by the fungas Gloeosporium mangi^ 
ferafi, which also attacks ; avocado pears, citrus trees, 
and many other 'plaiits.* A^.desCriptioniof tfie^iungos 
as it affects .the flowere, leaves, and fruit of the inango 

givcn« and.a plate of figures, illustrates the appear- 
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directions further investigation is necessary. The 
appendix, which constitutes about one-half of the 
pamphlet, is both interesting and valuable, In addi- 
tion to a bibliography of the subject, it contains a list 
of plants that so far have been exslmined, together 
with the constituents that have been isolated from 
each, and also a list of cases of poisoning or suspected 
poisoning by indigenous plants investigated’ in the 
Cape Governtnent Laboratories. , These tWb ’ lists 
clearly support Dr. Juritz’s plea, and'leave no room 
for doubt that researches made with sufficient mate- 
rial, possibly following, the method so successfully 
employed by Dr.' Bower, and hta collaborators, would 
yield scientific results of the^greatest value. 

Some experiments on the physiblogy of indigo- 
yielding glucosides are described 1 ^ Mr, F. R. Parnell 
in the .Memoirs of the Department for Agriculture in 
.India. (Botanical Series, vol, vii.. No. 5). An faidigo- 
^ forming glucoside is present in the root and seed , of 
;both Wfightia tinetdfia; Br., and W. tom^ntosa, R. 
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and S. ; it is absent, however, from the leaves of the 
latter. The glucoside and its enzyme in W, tinctoria 
are distinct from those of Indigofera arrecta and /. 
sumatrana, although the Wrightia enzyme has some 
action on the glucoside of Indigofera, and vice versd. 
The question of the conditions leading to the formation 
of indicnn in plants is discussed at some length. 
Indican is produced in the dark by etiolated shoots -of 
I, arrecta, and there is no variation in indican content 
between night and day in L arrecta and L sumatrana. 
Moreover, no marked effect is produced by keeping 
plants of I. sumatrana in the dark for thirty-six hours. 
In the light of present knowledge no definite function 
can be assigned to the indigo-yielding glucosides in 
general or to the glucoside of any special species. 

Ti^b last quarterly Bulletin of the Seismological 
Society of America (vol. v., 1915, pp. 121-9) contains 
the presidential address delivered by Mr. A. McAdie 
on August 4* The writer notes that the last catalogue 
of earthquakes issued by the International Seismo- 
logical Association was that for the year 1907, pub- 
lished five years later, and he suggests that the cata- 
logues for subsequent years might be issued under 
.American auspices, possibly with the aid of the Seismo- • 
logical Society. The material for such catalogues is 
now in German hands, and it is worthy of notice that 
Mr. Otto Klotz, of Ottawa, has been compelled to 
suspend his annual lists of epicentres owing to the 
lack of reports from Europe, since the outbreak of the 
war. Moreover, urgent as are the claims of the war 
upon us, the Seismological Committee of the British 
Association has not ceased its useful task of collecting 
and analysing the records from British and Colonial 
observatories, and no other country in the world is 
connected with earthquake stations so numerous and 
so widely scattered over the globe. 

The Weather Bureau of the U.S. Department of 
Agriculture has reprinted a “ Note on the Effects of 
Raingauge Exposures,** by Mr. W. G. Reed, from the 
Monthly Weather Review for July, 1915. For two 
years -the University of California has been engaged 
in an extensive study of the rainfall conditions over 
the watershed of Strawberry Creek, which has an 
area of about one square mile. During 1913-14 rain- 
fall measurements were Inade from five standard 8-in. 
gauges, visited at the end of each storm, and in the 
autumn of 1914 the number of gauges was increased 
to thirteen. The gauges are at different heights above 
sea-level, ranging from 520 to 1655 ft., and the heights 
above ground range from 8 to 2a in. It is stated that 
from a strictly meteorological point of view the most 
important result ^ far seems to be the difficulty, if 
not the impossibility, of determining the precipitation 
on a watershed by means of ordinary gauges where the 
area is broken into valleys and ridges. It was hoped 
to make experiments with shielded gauges, but this 
was not carried out. It is noted that the catch of the 
gauge is largely 'controlled' by local conditions, and 
perhaps the desire or attempt to shield the gauge 
from wind has too much attention. Piecise detcdls 
are gi^p hs to the exposure of the several gauges 
aiid’the results, anj^ iTatlos of the individual gauges 
to the averoge are-gWen. • The discussion has been 
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carried out with gr^ care and affords an. exceed- 
ingly interesdog inquiry. ; 

The James Forrest'* lecture before the Institution 
of Civil. Engineers this year took the form.of .a detailed: 
critical paper on electric railways, by Mtl 
Hobart, and in the ah^nce of the authw, in* America,! 
was read by Mr. John A. F.. AspihalU Mr. Hobart- 
described in detail the working of ' the Butte^ Anaconda,^ 
and Pacific 2400-volt dibect-cufrdnt railway, and others 
American lines, and gave exhaustive ffguiies' ro show, 
the gain in economy since the steam leeoniotives haver 
been replaced by electric locomotives.' Comfiaring the 
single-phase- and high-f^sure D.C. efyetSmS, - he. 
argued. that even with ^rse traffic the latter jsms-the 
most economical. His general oonctusiaw .fjere that* 
we are on the eve of the extensive efliployndent of ^ 
electric locomotives on railways at present run by 
steam, that, the D.C. system is the most appropriate, 
and that D.C. locomotives for use from high-pressure 
contact conductors are now a thoroughly deihonstrated 
success. ^ 

The British Journal of Photography for December 
24, 1915, contains the first part of Mr. F. J. Cheshire’s 
lecture before the Royal Photogi'aphic Society on the 
modern range-finder. With the help of a diagram 
involving two similar triangles the geometry of range- 
finding is very clearly explained, , and it is shown that 
the error in the measured range due to a constant 
small error in the determination of. the displacement of 
one image with respect to the other is proportional 
to the square of the range. Mr. Cheshire starts with 
a simple range-finder, consisting of two photographic 
cameras firmly attached to the ends of a rod a yard 
long, so that their lenses are in the same plane. He 
shows how by first pointing the instrument at a star 
and marking the positions of the images on the 
ground glass plates in the focal planes, then getting 
the image of a near object on the star mark in the left, 
hand camera, and measuring the distance of the image 
from the star mark in the right camera, the distance 
of the object from the cameras can be found. From 
this simple instrument it is shown how the range- 
finders of Clark (1858), Adie (i860), Mallock (1885), 
Christie (1886), Barr and StrdUd (18^), and Marindin 
(1901) may be considered to have developed. 

For many years past the custom of delivering 
lectures before the Chemical Society at its ordinary 
scientific meetings has practically lapsed, although an 
important series of memorial lectures has been main- 
tained. Possibly as a Result of the diminished flow of 
miscellaneous research^ caused by the prolongation* 
of the war, the custom has now been revived* The' 
first lecture of the series, on "The Prindples of Crop 
.Production,** was delivered by Dr. E. J. Russell, of 
Rothamsted, on November 18, 2915, and is reproduced 
in full in the Society ’s Journal for December, IQ15. The* 
lecture i$ illustrated With a striking series of diagrams, 
as well as by actual photographs shpwing tho hffect 
on the growth of the plant of various quantities of 
manures. Further lecturos will be given by Prof. 
Bragg and by Mr. F< Gowland Hopkins. 

' A NEW form of vtsepmeter is described by Mr. W. R. 
Bousfleld, tC.C., in the recent December issue of the 
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Qhemicsil Spc}e^’« .JpurnaL The whole of • the circus 
lating system is enclosed, so^that it can tie immersed 
completely* in a thermostat, the movement of the liquid 
being cplltfolifcd .by means of a series of taps connected 
to a suctlotf-pump. The capillary arrayed in a ver- 
tical petition, but contrary to vthe usu'df^raqtice the 
flow is in an upward directioni. so that the risk of 
partial obstruction of the capillary by particles of dust 
is greatly diminished. The adjustment of the volume 
cd the flovdng liquid is practically automatic and very 
exact. A special tube with a tap is provided, whereby 
the liquid to be tested can be drawn from the centre of 
a stock^bottl^after ample time has been allowed for all 
traces of sediment to settle; this is a marked improve- 
mertt onijjourtng"*^ liquid into the viscometer directly 
or from pipette. The new viscometer has 
been tested dufm^ g^yera! year? of actual practice, and 
promises to-uU^e a,* permanent place alongside the 
pyknom^er; and Stills for conduct ivity-water, 
which havh.-SlIreadyiheen described by tiie author. 

The University, of: Chicago Press has in preparation 
for early' publlcati^/ in the “University of Chicago 
Science Series* Origin of Uw3 Earth,** by 

Prof. T. C. CnaAlterlin,* and *“ The Isolation and 
Measurement of . tlie‘^ 1 eetrQii,*’ py^Prof. R. A. Milli- 
kan. The VQlum«3s priU’ be issued in this country by 
tlie Cambridge University Press. 


OUH A^^mONOMlCAL COLUMN, 

Comet 19 15^ (Taylor). — ^I'hi? comet; has been under 
observation a number of times at the Hill Observa- 
tory since the. beginning of the yei^. . It has sloWlV 
increased in brigntness. . The .eph^mei:is given below 
(No., .498, Eph. Zir., Astronbmis'cHe 'Nachrichten) is 
based on the second* brbjt,' calculated bV Messrs. Brade 
and Fisrher-Peter?en, and is for' r2h, M.T. Green- 
wich . * 
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The* R.A.’s increase after January 16. The comet 
continues tO' approach the. sun. ' An observation on 
January 7 showed that the ephcmerls then required cor- 
rections’ of +27 min. in R.A. and —43^ in declination. 
It may be remarked that it is moving through a region 
devoid of bright stars — N. and W. of Bellatrix. 

We have received the following upon this comet from 
the Unloh Observatory, 'Johannesburg, December 9, 

December 2, 1915, Mr. Clement J. Taylor, of 
Herschel View,* near Capetown, reported to the Union 
Observ2rt0i7, Johannesburg", he had found* a comet in 
Orion oh November 24, and that it was near 31 Orion, 
and moying northwards. It was observed on the same 
evening' and subsequently. The'X9i5-o astrographic 
positipns'obtained at the Union Observatory are : — ' •* 

• . » ^Greenwich Time. 

* 9«5 »*. ni. N 

Dec. 2-347 . - *5 ^4 45'9 

4325 . — 5 -23 50-3 

f S.347 . 5 23 ^ 

Comet 1915a (MxLUSH}.^Soifie measurements of the 
additional nuclei of. Melltsb^s comet (1915a) have been,* 
i^dsvby^ Mr. Knox Shaw (Helw^in Observatory Bulle- 
tin^ No. .1^), ^ The. nuclei were* situated, on a bright 
ray m the tajl, the one more, distant from the head 
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I being the brighter, apd in the later stages appeared 
I to be subdividing. Duriiig May these extra nuclei 
j receded from the head with daily motions of about 
1000 km. 

I The Spec/trum qf Binary System 41 Eridanx.^ 
In Bulletin No. 274, LJck Observatory; Dr. .G. F.^ 
Paddock investigates the question of spectroscopic orbit 
formulae, .especially considering the .derivation of 
elements of nearly circular orbits, and the reduction in! 
cases where spectra of both components arc available. 
In the first case, he improves the determination of, 
position and epoch of periastron, and in the second, 
enables the reduction of the double measures to be. 
carried on as one operation instead of using them to 
obtain two symmetrical solutions. The new formulae 
have been put in use in a study .of the spectroscopic 
binary 41 Eridani (mag. 3.9, Sp. B9A). Briefest 
reference only can be made to some of the many 
important questions dealt with. A definite value is« 
adopted for the wayeJength of the magnesium line— 
4481-400 A-., or -(^48 1 -230 I. A., and the variations of 
wave-length of this line alone are employed in deducing 
the orbit. .AH the thirl yininc spectrograms employed 
sliow it as a double: line due to^ the two component 
spectra. The system proves to be one of normal 
vblues, although* accurate* photometric measures are 
yet requirM to fix the inclrnation of- the orbit-plane. 
Measured wave-lengths are given for fifty lines (K to 
and origins discussed. The lines are stated to bi? 
not So sharp as in Sirius, and distinctly fainter. A 
notewoirthy Mature is the number of proto-Mn lines 
represented. Intensities are merely verbally describ^. 

■ Tw’o notes on the table of wave-lengths call for .speciaf 
rpmark. First,' Mr! F. E, Baxahdall, in 1914, pub- 
lished several new enhanced lines of Mn, including one 
at A 4282-65. This origin will account for the line at 
’ A 4282-7. Secondly, the line A 44x6-9, although masked 
in spark spectra, was shown* by Prof. A. Fowler to be* 
an enhanced line of iron, and provided recognised 
origin for the stellar line. These points only emphasise 
the conclusion that 41 Eridani has an essentially 
enhanced line spectrum. . * 

The Constants of the Terrestrial Spheroid. — 
The Paris Conference (191 x) adopted H ay ford*s values 
for the equatorial radius and aplatissement. Since- 
then Helmert has derived a new value for the radius, 
and S. Wellisch suggests that Hayford's end 
mert’s results should be combined, instead of taking 
the adopted Hayford Values he proposes that the mean 
be taken of thr^ sets of value.s based on different 
assumed depths of the isostatic compensation Iqyer 
162-2 km., 126-9 km., and 113-7 km.). Taking Hel- 
merfs values with weight =:ifnity, and ' the modified 
Hayford values with weight=4, he obtains for the 
equatorial radius =56,378,372 metres, excess pver polar 
radius =2 1,476 metres, whence the reciprocal of the 
aplatfeseraent=297.' T**® length of the '‘metre" de- 
nve’d from these values is 1-00022632 metres (Arfro- 
nomische Nachrichten, 4822). 


SCIENCE AT EDUCATIQNAL 
CONFERENCES. 

difference has the war made? *l believe 
” it has opened the eyes of the nation to the 
penis which arise from tlfe neglect of intellectual 
things, the satisfaction with book knowledge, the in- 
attention -to - facts, the concentration * on physical 
prowess, and on a passive kind of material prosperity—* 
the widespread ^ignorance of natural facts even among- 
our leader?, and consequent contempt for investigation 
wd expert knowledge. What has become apparent is 
the ignoaance of our governing, classes. The ignor* 
ance of all classes; -The facts that education has not 
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lec{‘to widely diffused knowledge, was not designed 
to lead there, that it fulled to stimulate any healthy 
intellectual interest in the majority, have now glared 
at us too prominently to be overlooked." 

The above is an extract from the inaugural address 
which Sir Oliver Lodge delivered at the opening of 
the fourth annual Conference of Educational Associa- 
tions. The audience was large— it was drawn from 
thirty educational societies— and the address was the 
precursor of strenuous activity displayed during the 
week by the great majority of the societies. It is not* 
without signiHcahce that the representative committee 
which- organised the conference should have sought a 
leader from the ranks of scientific workers, in an 
hour so fateful to the education of the nation. For 
this year there has been no question as to the desir- 
ability -of holding educational conferences; the lessons 
of the war having intensified among teachers of all 
grades their sense of the national responsibilities of 
their work. Whether the same recognition of the 
inevitable consequences of training (or lack of train- 
ing) in school has been reached by the public, is doubt- 
ful. There is only too good ground for Sir Oliver 
Lodge’s warning to ^parents : — Conservatism is 
natural in education. We have been through a certain 
mill, and we think it- proper that our children should 
go through the same process. If a great school were 
subjected to sweeping reforms, a whole generation of' 
fathers and grandfathers would feel themselves de- 
frauded of the right of basking again in the queer, half- 
forgotten traditions of their boyhood." Our readers 
may recollect that the headmaster of one of our greatest 
public schools has declared that any extension of 
science in the school was impeded by the indifference, 
or oven opposition, of the parents. 

The address passed from castigation of anti-scientific 
obscurantism to constructive suggestions for training 
the average fourth form boy, involving a cultivation 
of inventive faculty by a variety of enterprises some- 
times requiring mechanism, facilities for genuine ex- 
perimentation and subjective discoveries, for self- 
developed interests and actual experience of the work- 
ings of nature. The utmost importance should attach 
to elementary physiology, and hygienic details ought to 
be inculcated as part of the tradition of the race. 
These and other points were treated in the address 
in % manner absolutely in accord with the practice of 
our more progressive schools for many years past. 
But although to some present their restatement may 
have seemed superfluous, in. reality Sir Oliver Lodge 
was doing a most useful service by backing the 
methods of our science teachers with the support of 
his acknowledged authority in the realm of science. 
How necessary such support is may be gauged by the 
fact that within three days the Board of Education 
actually circulated a suggestion to secondary-school 
authoritie.s that economies should be effected by 
dropping laboratory work in schools and substituting 
lecture-demonstrations ! 

Prof. A. N. Whitehead treated the Mathematical 
Association to a brilliantly phrased address, and his 
concluding sentences may serve as a comment on the 
endeavour of the Board of Education to reduce the 
efficiency ^f. science teaching : — "The race which does, 
not value trained intpllieence is doomed. To-day we 
maintain ourselves. Tot-morrow science will have 
moved forward yet one more step, and there will then 
be no appeal from the judgment which will be pro- 
nounced on the uneducated." Prof. Whitehead fell 
foul of external examinations, and put a' broad view 
of the task of mathematical teachers, defining mathe- 
matics as the science of life. The impression convey^ 
to at least one of his hearers was that this concept of 
mathematics shoulifl inspire both teacher and taught, 
the proper attitude being induced in the* learner by 

NO. 2411, VOL. 96] 


giving him problems which deal with things which 
really matter- in thd big world."' 

The. pervading sense of nationaf > responsibility Avas 
perhaps most intense at the meeting of. the Public 
Schools Science Masters^ who mot, as did also the 
Mathematical Association, at the London Day Train- 
ing College. The president, Sir William Osier, gave 
"The Fateful Years, Fifteen to Seventeen,"' as the 
title of his address, the main" feature pf which was a 
plea that the schools should give intending medical 
students such a training in physics^ chemisjtry, and 
biology that they may enter at once upon their purely 
medical studies as soon as they enter the university. 
The address, which had much literary charm as well 
as common-sense merit, was well received^ the general 
feeling of the members being clearly in accord with 
their president. It was pointed out, however, that the 
real obstacle to the plan suggested was the faulty 
regulations of the University in ' which Sir William 
Osier is Regius professor. The 'schools tend to send 
their best boys to Cambridge and London, because 
Oxford will not allow the medical course to begin at 
once. From the discussion it appear^ that the would- 
be medical student enters in October, is. compelled to 
wait until December before he ‘is allowed to pass 
"Divinners," and has then to wait until the. next 
medical course opens in the folipwing October. The 
irony of the situation is heightened by the fact that 
the university has just sent an appeal to the head- 
masters on the lines of Sir W. Osier’s request to the 
science masters. The situatioii would be humorous 
at another time ; but at the present moment it is of 
the most obvious importance that every encouragement 
should be given to aspirants to a medical degree, and 
that every hindrance to rapid and thorough qualification 
should be removed. The discussion will, it maybe 
expected, cause the rescission of the offending regula- 
tion. 

Like most of the work of the meeting, the next 
paper dealt with a topic of immediate national con- 
cern, viz., the improvement of agriculture. With a 
force derived from unrivalled knowledge, Mr. Chris- 
topher Tumor dealt with the desirability of giving a 
bias towards agriculture in the science teaching, point- 
ing out the need for arousing interest in the minds 
of those landowners of the future who are at present 
in the public schools. He effectively contrasted the 
interest and energy shown by the leaders of Denmark 
with the state of affairs .in. England. England is the . 
only countiy in which the agricultural population has 
absolutely declined. The present writer was reminded 
of a remark made to him four years ago by a f?wedish 
professor " You have a wonderful country. England 
will be .a garden, when you have developed your agru 
culture.'^ A whole morning was given to a discussion 
on war work in schools,* which was so practical and 
informative that its publication appears to be contrary 
to the interests of the various Institutions concerned. 
Instructors from Woolwich and ,the War Office each, 
testified to the value of the help which science masters' 
are giving, especially by giving future officers instruc.^ 
tion which will be Immediately useful In active service. 
The members of the association, and especially Mr. 
C. L. Bryant, who, as hbnorary secretary, is the inter- 
mediary between the War Office and the sdence 
masters, may be congratulated on the work they are’ 
doing in this connection. 

There was a discussion oh school museums, as to 
which ft is hoped to say mote in a future article. The 
same remark applies to various discussions at different 
societies, also to the exhibitions; the present article 
being restricted to ..those problems of science instruc- 
tion which directly influence national affairs. Tt U 
satisfactor\' to record that a sulMCommlttee, consisting 
of Messrs. Hill, Tripp, and Oldham, has been 
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appointed to* report upcyi possible ways and means of | 
furthering the clainjs of school science, and of I'aislng • 
it from its present position, in view of the fact that ; 
the' status of science in the public schools has so im- I 
portant a relation to the recognition of science by the | 
nation's leaders; 

The Associatiofi of Teachers in Technical 1 nstitutions 
arranged a discussion on ** Technical Education: the 
War and After," iKdiich formed part of the great con* 
ference at the University of London. The attendance 
was relatively small $ a fact quite creditable to the 
Association, as the absentees were all engaged on 
technical work of value and uri^ency in connection 
with the war. Nevertheless the quality of the papers 
and speeches evoked justified the organisers of the 
meeting — they will be read both in England and 
abroad in the general report of the Conference. Mr. 
Barker North ^Bradford Technical College) reviewed 
the situation, laying emphasis on the necessity for 
maintaining the efficiency of technical institutions if 
w*e wish to succeed in the coming industrial war. He 
advocated more central organisation, hot only in in- 
struction and research, but also in commerce and 
industry. Referring to the Board of Education, he 
reiterated Mr. Abbott’s warning that any diminution 
in expenditure which interferes with the efficiency of 
technical education will handicap the nation in the 
coming industrial struggle. 

Mr. James Baker vividly sketched the contrast be- 
tween England, with miserably limited technical de- 
partments and slum-ipfected cities, and Bohemia, with 
splendid scientific institutions, rapidly advancing in- 
dustries, and consequent abolition of poverty. In- 
•cidentally he referred to the high state of general 
culture and enlightenment in Bohemia, where the 
people wish to be on England’s side in the war. 

Dr. C. Dor 4 e considered the possibilities of indus- 
trial research work in technical institutions. . The re- 
markable applications of science in the war have 
opened the eyes of manufacturers, and many firms for 
the first time have employed a chemist. What is 
more, they have admitted that scientific methods pay 
better, and that Government specifications arc passed 
more easily with a chemist than without one. Those 
firms arc not likely to do without such trained assist- 
ance in the future. Seeing that instruction must form 
a large part of the work of technical institutions, it 
is recommended that a director of research should find 
■"out problems, obtain material, and apportion the work 
among the institutes according to their capacity. Such 
centrally directed work is now being carried out in 
making drugs, and is quite successful. 

The Science Teachers* Associatipn also held a 
successful meeting, the description of which must be 
deferred. Efforts to broaden the membership and 
widen* the work of this society are being considered. 
The Council of the Association will do well to throw 
its energies at once into the work of expansion. 

The striking vigour and success of the whole 
Conference of Associations demonstrate that teachers 
are alive, to the national position. Their upited efforts 
are needed to make clear to the public, and to persons 
in ,hi^h' authority, that upon education, and especially 
on scientific education, aepends our progress towards 
a wiser England. G. F. Danikll. 

PRIZE AWARDS OF TH^ PARIS ACADEMY 
OF SCXENCBS, 1915. 

' Mathematics.—^^ FrawcBur .price is- awardcsil- tor 
Joseph Marty for his. work on . the Aeory of integral 
equations. The -Boidin prize. U postpone to iqifie 

Mschamcs.-Tr-No awara waf .made of the Montvon 
prize; the Poncelet prize is acceded to Charles Raout, 
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for his work as a whole ; Umberto Puppini receiver- 
the Boileau prize, for his work in hydraulics. 

Astronomy, — The Lalande prize to 'Lucien d’Azam- 
buja, for his important contribution to the daily 
measurement of the upper layer of the solar atmo*- 
sphere and to the recognition of the action exerci^ 
by the magnetic field on band spectra; the Valz prize 
to Armand Lambert, fqr his work as an observer and 
in applied mathematics; the G. de Pont^coulant prize 
to Louis Fabry, for his researches on the asteroids;, 
no award of the Pierre Guzman prize is made. 

Geography, — ^The Tchihatchef prize to 1 . Couyat- 
Barthoux, for his geological and geographical work 
on the Sinai and Suez Canal regions; the Gay prize- 
to Henri Lecomte, for his studies on the distributiom 
of plants in Indo-China. 

Navigation,-^The Extraordinary prize of 6000 francs- 
is divided between Maurice Marchand (3000 francs), for 
his memoir on the protection of the submarine against 
mines, Jean Lorf^vre (1500 francs), for his essay on the- 
use of Diesel motors, and Louis Jauch and Auguste 
Mastn^jean (1500 francs jointly), for their work on 
marine engines ; the Plumcy prize is not awarded. 

Physics, — ^The Hebert prize to Michael Idvorsky 
Pupin, for the whole of his work in applied electricity ; 
the Hughes prize to R. Marcelin, for his theoretical 
and experimental memoir entitled " Contribution to the* 
Study of Physico-Chemical Kinetics"; the H. de 
Parville prize to Jean Blein, for his contributions to 
the thermodynamics of gases and detectors In wireless 
telegraphy; the Gaston Plants prize to Mai'cel Moulin, 
for his researcheson the positive rays of radium, ionisa- 
tion, radiation of black bodies, and other Interesting 
questions of modern physics ; the Piefson-Perrln prize' to 
Maurice de Broglie, for his studies onion ised gases, the 
Brownian movement, and the diffraction of the X-rays. 

Chemistry.— The Jecker prize to Gabriel 'Bertrand, 
for his work in organic and btologichl chemisti7; the 
Cahours' prize to Paul Viguier, for his resi^rches on^ 
tetrolic aldehyde and some of Its derivatives; the 
Montyon prize (unhealthy trades) to Andr 4 . Kling 
(2500 francs), for his work in the Paris Municipal 
Laboratory; honourable mentions (1500 francs), to 
Daniel Florentin and Ren^ Schmutz (1000 francs) ; the 
Houzeau prize to Paul Pascal, for the whole of hfs 
work in inorganic and organic chemistry. 

Mineralogy and Geology, — The Delessc priz# to 
Albert de Romeu, for his petrographic researches, and 
an encouragement (1000 francs) to A. Laville, for his 
researches on fossil vertebrates ; the Joseph Labb 4 prize 
to Rcn^ Tronquoy, for his studies on tin ore draosits i 
the Victor Raulin prize to Louis ,Doncieux, for his 
palaeontological researches; r/o award of the Cuvier 
prize is made, and the funds will be used for charitable 
purposes.' 

Bofony.— The Desmazi^res prize to Giovanni Batti.sta 
de Toni and Achille Ford, for their contributions to ther 
Mediterranean aigological flora ; the Montagne prize to 
Fernand Camus ; the de Coincy prize to Pierre Choux, 
for the wholo of his botanical work ; the There prize 
to Isidore Doin ; the de Rufz de Lavison prize to Paul 
Becquerel, for his researches on the life of seeds. 

Anatomy and Zootogy.— The Savigny prize to Pierre 
Fauvel, for his researches on annelids obtained In the 
voyages of the Hirondette and the Princess- Alice ; the 
da Gama Machado prize is ^ot awarded. 

Medicine and Surgery, — Moiityon prizes : A prize of 
2500 francs to Francois Matgnon, for his researches 
on the toxicity of albumenoid materials; an honour. 
ablO mention of 1500 francs to Emile Terroine, for hi.s 
work on pancreatic secretion; citations to Eugene 
Olivier and Dr. Ginestoux; the Barbier prize to 
Charles Dassonvllle and C 14 ry Riviere, for their 
memoir oh epizootic abortion in mares; very honour- 
able mentions to Charles Besnoit and V. Robin, for 
their .works on cutaneous sarcosporidiosis of the ox. 
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4ind to Henri Bocquillon, for his botanical and thera- 
peutical studies of tropical plants; 2500 francs from 
the interest on the Breant prize to M. Brumpt, for his 
work on parasitology; the Godard prize to Noel Hall4, 
for his researches on chronic renal tuberculosis; a 
mention to Henri Vignes, for his notes and researches 
•on menstruation; th^c Baron Larrey prize is not 
awarded; the Bellion prize to Henri Gougerot, for his 
memoir on the treatment of syphilis in practice; a 
very honourable mention to Emile and Camille Guillot, 
for their work entitled “The Healthy House’*; the 
M^ge and Argut prizes are not awarded ; the Chaussier 
prize is not awarded, but an encouragement (500 
francs) is given to Raoul Benon, for his book on post- 
traumatic psychic and nervous troubles; the Dusgate 
prize is not awarded, but Arcangelo Creazzo receives 
a mention for his work on real and apparent death. 

Physiology . — ^The Montjjon prize to Andr^ Thomas, 
for his work on the brain; the Philipeaux prize to 
Henri Stassano, for the whole of his work in physio- 
logy; the Lallemand prize between Jules Glover (1000 
francs), for his work on the physiology of the voice 
applied to art and industry, and Pierre Achalme (800 
francs), for his book on elcctrotonics and biology; no 
memoirs have been received dealing with the subject 
proposed for the Poiirat prize, and the prize is postponed 
to the Fanny Emden prize to Jean Chatanay. 

5fatt5ttC5.— ^The Montyon prize (1000 francs) to 
Fernand de Montessus de Ballore, for his seismological 
work. 

History of Sciences . — ^Thc Binoux prize between 
Albert Anthiaume, for his work on the history of 
nautical science, F. Marguet, and George Sarton. 

General Prizes . — Berthelot medals to Gabriel Ber- 
trand, M. Viguter, and Paul Pascal; the Becquerel 
prize between M. Arnaud (2000 francs), Jean Merlin 
(750 francs), and M. Rabtoulle (750 francs) ; the Gegner 
prize {3800 francs) to G. Cesaro, for his work in 
descriptive crystallography ; the Lannelongue fund, the 
interest Is divided between Mme. Cusco and Mme. 
Riick ; the Gustave Roux prize to Lucien Borland, the 
prize reserved from IQ14 to Georges Lcry; the Tr^mont 
prize to Charles Fremont; the Wilde prize to Com- 
mandant Batailler, for his work in experimental 
mechanics relating to ballistics; the Lonchampt prize 
to Fernand Jadin and Albert Astruc, for their work on 
thedpresence and estimation of arsenic and manganese 
•In the vegetable kingdom; the Saintour prize to A. 
Blondel. for his work on the theory of tides; the 
Henri de Parville prize between Jean Escard (looo 
francs), for his books dealing with scientific and tech- 
nical questions, Gustave Loisel (1000 francs), and 
Albert Buissoq (500 fradcs); no memoir dealing with 
the subject proposed for the Vaillant prize was re- 
ceived, and the prize is postponed to iqiq; the Grand 
prize of the Physical Sciences to Henry Hubert, for 
his study of the grolonv of French Western Africa ; the 
Le Conte prize to Sir Alitiroth Wright, for his researches 
in antityphoid vaccination; the Petit d’Ormov and 
Laplace and Rivot prizes are not awarded. 


. WIRELESS COMMUNICATION. 

OOME notes on the present state of wifeless tele- 
graphy were communicated by Dr. M. I. Pupin 
in the course of a lecture which he delivered before 
the- National Academy of Science in New York, on 
“ Aerial Transmission Problems.” None 0/ the points 
raised by Dr. Pupin were entirely new, as they have 
been frequently discussed in both continents without 
being appreciably helped towards solution. But the 
manner tn which they were presented and illustrated 
assisted towards a better. understan^g of the formid* 
able character of the obstacles in the way of •extending 
the distance of wireless communication. These 
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obstacles are due tnpinly to the interference produced 
by electrical waves, which are passing through the 
terrestrial atmosphere continuously*, and it is not until 
we attempt to magnify the minute signals coming 
from a distant transmitting station that we are really 
aware of their presence. An engineer who took part 
in the recent long-distance wireless telephony trials 
and listened for the famous telephone message 
from Arlington, reports that at times “ it was drowned 
I completely in a roar of musketry,” due, of course, to 
I the action of the electrical waves prcxiuced by the 
incessant electrical discharges in the atmosphere. All 
attempts up lo the present which the “ practical ” 
wireless engineer has made in the direction of over- 
coming these disturbxinces have consisted in increas- 
ing the power applied at the transmitting station so 
as to make the incoming signals at the receiving 
station stronger than the signals made by the ” static.” 
Ordinary electrical tuning is not sufficient for the pur- 
pose, because every system which is highly selective 
through ordinary tuning is also highly sonorous; 
every tap of the static will cause it to vibrate, and 
it will vibrate in the same way as when it is under 
the action of the signalling waves. The method advo- 
cated by Dr. Pupin involves the use of a sectional 
wave conductor between the antenna and the receiv- 
ing apparatus, which will not trai^smit electrical waves 
of a frequency higher than a given range of fre- 
quencies. By this means, he states, “the station 
becomes an ear, which is quite sensitive for frequencies 
which are in the vicinity of the signalling frequency, 
which is deaf to frequencies which are considerably 
b^ond this range, as most static disturbances are.” 

“ Similarly,” he adds, ” a sectional wave conductor can 
be constructed which is quite responsive to frequencies 
in the vicinity of the signalling frequency, but absorb 
almost completely, everything Mow this range.” 

Dr, Pupin corrects the popular misconception that 
wireless telegraphy formed its first roots in German 
soil, whereas in reality it is a particular case of the 
oscillatory motion of electricity discovered by Joseph 
Hcniy, and the laws of which were formulated by 
Kelvin. It is true that Hertz employed these oscilla- 
tions more skilfully than anybody else did prior to his 
time, and thereby succeeded in improving experiment- 
ally the complete validity of the physical foundation 
of the electromagnetic theory which was conceived 
and formulated by Clerk Maxwell, and paved the 
way for Mr. Marconi. Dr, Pupin claims that “ Mar- , 
coni discovered wireless telegraphy,” but he altogether 
ignores the achievements of Branly, of Locjge, of 
Popoff, and others. It cannot be said of Mr. Marconi 
that he discovered the principles or invented the 
primary appliances upon which the transmission of 
electromagnetic waves are based. He accomplished 
his result by combining, in the utilisation of H*^own 
principles, features which had been disclosed by others, 
which he improved and ro-ordinated, with additional 
features of his own invention. 

Mr. E. H. Colpitts, the research engineer of the 
Western Electric Company of America, under whose ‘ 
direction the apparatus was developed* and the experi- 
ments conducted which resulted a few weeks ago in 
the wireless transmission of speech between Arlington, 
U.S.A.; and Honptulu^ On one hand, and Arlington, 
and Paris on the other, discusses in the Scientific 
American the significance of the recent achievement in 
long-distance wireless telephony. The technical details 
df the systehi 'have already been described, so far as 
they are available, and Phief inters ln>Mr. Colpitts *s 
article lies in his views regardhng the future of wire- 
htks tdephony. He does not conHder diat ft will dis- 
line tel^hony, and even If It la physically possible 
and can be usefully employ^ Jt must fail to be com- 
mercially practieaple., Atmbspneric disturbances were 
found to be a great drawback, while another difficulty 
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revealed in the Arlington trials was the susceptibility 
of, the receiving stations to inductioa from near-by 
power circuits or electrical apparatus. With the pre- 
sent limited use of. wireless,, this latter trouble can 
be avoid^ by carefully choosing the sites of receiving 
stations. But it .would become a serious factor if the 
use of wireless telephony became general. Mr. Col- 
pitts predicts the use of wireless telephony for long- 
distance communications. Thus a transoceanic tele- 
phone cable is' not an engineering or commercial 
possibility; and to enable, say, America to talk to 
fiurope or Asia, wireless telephony will be the means 
chosen. In extending the possibilities of wireless com- 
munication between ships at s^a there is a field for 
telephony, while from ship to shore windless telephony 
is the only possibility. 

■ THE Transmission OF bilharzia 

DISEASE. BY SNAILS A 
'"F'HE cause of Bilharzia disease of man was dis- 
covered by Bilharz in 1851, and it is only now; 
more than half a century later, that the mode of trans:. 
mission has been discovered. The. disease is due to 
the presence of flukes in the mesenteric and vesical 
veins, or, rather, it is in the main the eggs which 
these worms lay that cause the inflammation ‘ which 
has such, dire consequences. The cause lieing known, 
helminthologists of .repute then naturally sought to 
determine how ‘ infection arose. It was known that 
the eggs hatched in water into ciliated embryos, and 
from what was also known of . the life-history of other 
flukes, it was natural to conclude that in’ this case 
also the embryos next entered into the tissues of some 
fresh water mollusc. This could be shown in two 
ways, either (i) by experimentally infecting molluscs 
with the larval forms (ciliated* embryos), or (2) by 
dissecting molluscs from an endemic area and finding 
the larval forms in themi All attempts in these direc- 
tions proved in vain. But it is astounding to learn 
in this report that whereas some fifty, species of fresh- 
water molluscs occur in Egypt, only nW species are 
recorded as having been exaiiilhed By the various 
observers who took up the problem. Nine species out 
of fifty ! One cannot help adding that these observers 
really deserved their , bad luck not to hav^i by accident 
stumbled on the .right mollusc. ' ■ • 

Before, however, we proceed to describe how' 

R. T. Leiper, who conducted this expe^tlon, found the 
intermediate host (mollusc) yre should- point ou? at 
what stage our knowledge had previously arrived. 

In J^pan there exists in man and dogs a “ Bilharzia ** 
disease due to a different species of fluke, b,ut to one 
belonging to the same genus. Japanese’ workers had 
shown that dogs could be infected by' standing them in 
thewaterof flooded fields of infected areas, but not in 
water* containing simply ciliated embryos, and. they' 
noted that the invading form differed so much from, 
the ciliated embryos that an intermediate host seemed!' 
probable. Further, in 1013 it was announced that a * 
reproductive stage of this fluke had been fbund'lrf* 
Lymnapus sp. Mice were also infected from the. water 
in which snails had Itved.^. these. having- 'been pre- 
viously infected with larval stages., .The^ results were 
fully confirmed and extended by teiirer and Atkin.son 
m Japan. The problem of the Egyptian bilharziasis 
was now ripe for solution, and we see in the present 
report how rapidly Leiper and his colleagues effected 
it.‘ On p. 23 it is stated the mission. ^fBtind bilharzia 
worms in three 'specids out bf \jeight of the, comii!i(6he«it 
[resh-Watef moljuics Within ' half ah hbdr,^8" ' train 
loufney frbm Calror ' ^ 


nani«tii«on ) 
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Other workers aware of the Japanese results were 
also attacking the problem. In July, 1915, Causton 
and Warren published the results of their experiments. 
Though they hesitated in forming a definite conclusion^ 
it now appears .certain that the cercarise they found 
in Physopsik afticana were those of bilharzia. 

• To return' to the present report. At El Marg,. 
a village where the only water supply ^ is a 
branch of the fresh-water canal from Cairo ‘ ta 
Ismailia and Port Said, fortymine out of fifty-four 
boys of about twelve years of age were found to be 
infected. Fifteen species of molluscs were found in 
the canal when the water in the latter was turned off,, 
which occurs for a fortnight every three weeks. The 
commonest species were Planorbis boissyi, buUinus^ 
and Cleopatra spp. The two former species “ attracted ** 
ciliated embryos of bilharzia eggs when these were 
presented to them in water. 

., P, boissyi was sSO commonly infected with bilharzia 
ccrcariEB (larval forms) that large quantities of cercariae 
could easily be collected. Rats were successfully in- 
fected with these ccrctiriae, and the adult worms were 
found in the portal vejns. An examination of the eggs- 
proved them to be the human species. Experiments 
oh monkeys npw showed that the oral ks well as the- 
cutaneous^ modes of infection occurred, but the Oral 
probably means mucosal and not gastric. The incuba- 
tion period was onc-two months in these animals, as it 
is in man.. The main fact has now been discovered. 
There will remain the working out of details. Further 
work will be nen.-ssary on the life-history of the snails,, 
and it will perhaps bo wifee to \vait until we know 
this thoroughly before precise measures pf prophylaxis 
are. advocated, but Wc nlay point otft some^ of the 
factors hearing on the problem. 

The disease is commoner in the Delta add iii the 
Fayum than in those parts of Egypt supplied with 
“basin” irrigation. For Instance, qs' Madden has 
pointed oujt, Ghizeh furnishes f0‘ Cairo hospitals only 
about ten cases per 100,000 population, ^hile Sharkteh ., 
furnishes twenty, Qafoubich eighteen'^ qnd Menoufich 
about thirteen. ' These l.'ltter provinces have perpetual 
irrigation, while Ghizeh has basin irrigation. ^ The 
probable explanation is that perpetual irrigation 
favours the development of . snails. , ' » 

There art 30,000 children born' annually in Cairo;! 
10,000 of these, it is said, b^omc infected. How?! 
Cairo has two water supplies, a filtered, and aiAin* , 
filtered derived from the Nile, Now water that lias . 
been taken from the Nile and used for agriculture as 
a rule does not re-enter the Nile, but is removed, by 
drains which eventually reach the sea, but south of 
'Cairo a number of these drqjns re-enter the Nile, so 
that this is a possible source of infection of Cairo by 
its unfiUcred water. Cercari®, however, can only be , 
kept alive experimentally for thirty-six hours in water, 
and it Is ca*lculated that if the water has entered more 
than r tjhirty miles upstream the cercarise should be ; 
dead, liefore they reach Cairo. As regards the Infec- 
tion in' Cairo, one would like to, have the actual proof, 
of the finding of cercari® in the unfiltered water from 
the pipes. . The opinion is expressed that storage for 
iJ-2 days of this unfiltercd water. would protect Cairo. ' 
■In villages, , the principle involved is a simple one, viz., 
turning off or diverting • the water from a particular 
canal, with the result of killing the molluscs, but the 
prohl^ is complicated by St consideration of the agri- 
{ culturfl] aspect of such a procedural 

It is at present premature to • indicate -^actly 
how this, can he best done; a very, careful study of the 
life-history' of snails will, as we have said, he neces- 
safy,.bqt we have no doubt that Egypt can at last 'be 
freed, jfrpm the sppurge of bilhanzia, evidence df the 
ravages of which has been found, even in the mummies,. 

* ■ J. .W. W. S. 
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MODERN SYSTEMS OF INDEPENDENT 
LIGHTING AND HEATINGA 
. II . — Acetylene Lighting, 

ACETYLENE is-, now quite a familiar method 
of lighting country houses, and many 
early difficulties against which the . system had 



Fi«. I. —Sect *011 view of “ ImperUr* Acetylene generator. 


to contend have been removed. Originally the 
gas^ could not be obtained in a state of 
purity. The impurities were apt to give rise to a 
slight “haze” or mist in the room, the odour of the 
gas was disagreeably evident, and in the early forms 
of generating plant sufficient care was not always 
taken to avoid mixtures of gas and air capable of 
giving rise to explosions. 

The careful, puriff cation of the gas, and the im- 
proved designs of the generators of to-day, 
nave removed these defects. It is, however, 
now as ever, important for the householder 
who instals acetylene to purchase a good 
standard type of plant and to secure the verv 
best w’orkmanship throughout the installa- 
tion. Acetylene, like petrol-air gas, is used 
to a ^eat extent in remote situations, where 
expen assistance is not readily available. A 
cheap and inferior installation may therefore 
be a constant ^ourcc of trouble and annoy- 
ance. Many reputable firms will undertake 
to execute any repairs within a given period 
after installation, thus making themselves 
responsible for ‘‘the plant being in good 
order. 

•The acetylene plant is usually stored in a 
small outhouse, and the gas is led into the 
house through pipes in the same way as 
coal-gas ; the piping, however, is usually very 
much smaller. It is impossible to describe 
acetylene generators ^ in great detail within 
the space of this ^article, but it may be said 
they are divided broadly into “carbide to 


that the charge in one cpmpartqjent is used up 
before the water •enters the tiext. In modern instailai- 
tions duplicate generators, are frequently us^. By 
merely turning n tap either can be put into action, and 
in . an emergency .it is possible to. continue supply^g 
gaa from, one generator while the ■ other is being 
attended to and recharge^, • ^ 

(2) The washer, which consists essentially of a piece 
of apparatus through which the gas passes on its way 
to the gas-holder, and is partly pun-* 
fied in doing so. 

(3) The water-supply tank, which 
may be automatically controlled by 
the aid of a piston, actuated by a pro- 
jection in the gas-holder, which in 
its descent admits more water as the 
gas becomes exhausted. 

(4) The gas-horder, in which the 
gas is collected when it has passed 
through the “washer.” 

(5) The drier and purifier, by which 
the gas is finally purified on its way 
into the house for actual use. 

In Fig$. 1 and 2 these various parts 
are seen in a typical “Imperial” 
plant. 

It is interesting to notice that while 
the nozzles of burners used for petrol- 
air gas require to be larger than those 
used wMth ordinary coal-gas, acetylene 
burners, on the other hand, must 
small aperture. This is one reason 
methods of purification are neces- 
the early days impurities somc- 


havo a very 
why good 

sary, as in . , 

times led to the small apertures in the burner becom- 
ing choked with soot. Modern acetylene burners 
should last a long time. The smaller types merely 
employ a pin-hole, the large types (e»g, the “Roni”) 
have a slot. A common arrangement is to have two 
twin burners, the flames of which impinge on one 


A, General or. 

B, Washer. 

C, Holder. 

D, Purifier. 



When the. plant in action 
water flows froth Oie tank F. 

. into the generator A through 
, the valve U. . The acetylene ■ 
thus produced 'paw** through 
‘ the washer B into the hell at 
C, causing it to rise. When 
the holder tl ahotit full 
the control isn is automati- 
caH]^ turned off and no more 
|;as is generated. As the gas 
IS used up the bell falls and 
turns the tap on again so that 
•gas is generated once more. 
This automatic actioi^ con* 
tinues until the carbide is ex- 
hausted. Meanwhile the gas 
.generated passes* out through 
fhe putifier D intb the pipes., 

‘ By aosing one of the taps W 
eitbar of tha two twin gener: 
ators can .be put out of action. 
The sludge is run out through 
the cock G, and the drain 
pipes SSS serve to run off 
FiC. a.—** Imperial * acclykbe gciieyator‘(gfaerid vUiyJy . ““V accumulate water. 


water” and “water to carbide,'* and into 
automatic and non-automatic types. Gener- 
ally speaking, the addition qf water to carbide, is con- | another, . TJhe ordinary range of consumption of 
sidcred preferable, the water being so easily controlled, acetylene burners is. from } -to i cub; ft. of gas per 
Automatic plants gre now preferred for Sustained hour, the jusyal pressure being about 4. in,, of water, 
noting on large scale. The efficiency is. generally stated, but Is- usually taken 

The essential parts of an acetylene generator are as about 25-30 candles per. cub. ft. of. gas. One may 

... I expect to get, roughly^ S ciib. It. of gaa from 1 lb. of 

(i) The generator proper, which contains th^ car- J carbide, 
bide. This is divided jntci compartments, in such a Bunsen burners and< Incandescent mantles have been 
1 CoMiuuad from p. 594. used with acetylene, but » the general impression is 
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that^the 'gain. m.^ciency. is. offset by the compara- 
threly ihort life of the mantles* * 

Acetylene ihstall&tions have been widely used for 
country housed, for country railway stations, etc.; in 
fact> in similar circumstances to petrol-air ^as. The 
comparative advantages of ,the two systems nave been 
the subject of much discusMon. The fact that there 
are opportunities for both seems* to be borne out by 
the .practice of several firms who are prepared to instal 
either system. 

Thc< following might he taken as a very rough 
indication of the cost of Installations : — 


Site of. 
instaliatiaii 

30 lights 
SO •• 
100 „ 


Go«t of 
plant 

30-40 

50-60 

75-90 


I'otalcMt of 
insuUation 
I 

75-120 

130-160 

180-250 


Hero, again, allowance must be made fon the very 

variable item of 
fixtures, on which 
a large sum may 
be expended if 
artistic effects are 
in demand. Prices 
will also be found 
to have risen 
somewhat during 
the war. 

^ A special pro- 
vince for acetylene 
lighting is in con- 
nection with port- 
able lamps, some 
of which are of 
very ineeniotts and 
attractive design. 
Lamps of this 
kind are in do- 
mahd for tem- 
porary workshops 
and construction 
■ work undertaken 
during the night 
time, a type of 
apparatus much 
, used for the latter 
purpose being , the 
acetylene flaro and 
generator, which 
is equipped with a 
parabolic lefjector 
design^ to con- 
.pentrJfe the light 
Over *.a small 

* ir.. 3. — Portable acmylene lamp of eery •ImoTe '' a re a. (Shortiv 

cpnuniction; require! sib. of. carbid^aadii eW wo.- o 

•tat^ to give 5ocandl«*po«irer for eigbf War a 

' . , lat'gb number of 

these- nat;ps were introduced .Into the-I^theon, Pari^, 
on the. occasiiibn.of- the bicentenary of^^an Jacques 
Rousseau.. It was only just teforb.the performance 

• ? t fhe. organisers . suifcfcnly - realised that there is 
neither gha nor electricity in the building.) 

In Fig. 3 is shown a very hahtfy form of portable 
lamp recently, introduced by the Thorn and Hoddle 
Acetylene Co, Its characteristic is extreme simplicity. 
All .that , is necessary i$ to. throw a charge of carbi^ 
into the- inner vessel, ^pour some water intr> the outer 
can, and light up. There is no .cock .attached' to the • 
lamp, and this enables the , gas K^orfsumption • to be 
automatically balanced by the inlet of water through a 
special valve. The lamp, is very- strong, and can be 
carried in the hand^ stood up beside the work', or hung 
from the Toof. or wall. , It is said to be now vefv 
widely used for ihilltary purposes. 

Acetylene, like petroi 4 iu* can be used for heat- 

KO. 2411, VOt. 96] 



ing and cooking with small stoves consuming from 
1 to 6 cub. ft. per hour, but is ndt Irbt^mmended for 
use on a large scale-, it' would, however, be useful 
for laboratory work. Another application of acetylene 
which sometimes pomes in handy in this connection 
is its use, in connection with oxygen, for welding pur*^ 
poses. For this purpose tubes of dissolved apetyiehe 
are sometimes used. The gas is dissolved under pres- 
sure in acetone, and is evolved when the pressure Is 
relaxed. Such cylinders can be very readily detached 
and sent off to be refilled, a newly-charged vessel 
being substituted. 


THE BRITISH MYCOLOGICAL SOCIETY. . 
'PHE Transactions of the British Mycological Socie^ 
d for 1914 (vol. v., part 1; May, 41915; Worcester: 
E. Baylis and Son) contain a number, of interesting 
articles. Prof. A. H; R. Buffer’s presidential address- 
on the fungus lore of the Greeks and Romans shows 
the varidus ways in which fungi attracted the atten^ 
tion of the ancients. Those who are adverse to tho 
idea of our various edible kinds of fungi being, con- 
sidered a valuable source of food will note- that Dio- 
scorides was so suspicious of all edible fungi (although 
these were consumed in large quantities by the Greeks 
and Romans) that he reconi mended* the taking of. an 
emetic after the eating of any kind. Pliny, in referring 
to the rust of cereals, which he calls “the greatest 
jiesl of the crops,** says that it may be averted “by 
fixing branches of laurel in the fields.** ^ Such kinds of 
belief die hard; the present writer can recall that 
when, a few years back, the American gooseberry- 
mildew first invaded Kent, a prominent fruit-farmer 
announced his intention of planting a hedge of 
Eucalyptus to ward off this new pest. » 

Miss Guliclma Lister, well known as the mono- 
grapher of the Mycetozoa, publishes an accouht of tto 
Japanese species collected during ^the past eight year's 
by Mr. Kamagusu Minakata. The^ species new to 
science are illustrated with the beautiful and faithful* 
drawings characteristic of Miss Lister’s work. ^ Mr. 
Minakata, moved primarily by a sense of their national 
importance, has protested against the demolition of the 
ancient Shintoist temples. The sacred groves of 
ancient trees round these temples have proved an 
excellent “hunting-ground** for Mycetozoa. So 
vehement on one occasion was his opposition trait it 
led to his being put into prison for eighteen days; 
this was not wholly wasted time, however, since he 
was able to collect' a species of Stemonitis “on an' 
old post in the gaol.” 

Mr. J. Ramsbottom contributes a very useful sum- 
mary of recent work on the cytology df fungus repro- 
duction, and in a separate note points out that the 
guttulae^ in spores of the Discomycetes — a feature 
commonly introduced into the diagnosis of species— 
disappear in sections mounted in glycerine. Biograph- 
ical accounts of tho late Dr. M. C. Cooke and of the 
Rev. W. L. W. Eyre are also given by the same 
author.' 

Mr. C. K. Sutherland describes some new genera 
of marine Pyrcnomycetes. 

One of the activities of the society is the holding 
annually of ‘‘funeus forays** in thq spring and 
autumn; those held in I9 Tj 4 led,. as in previous years; 
to the discovery of fungi new to Britain. ^ It is satis- 
factory to find that care is taken to obtain a critical 
determination of all the soecies* collected.^ The collec- 
tion of Fusicladitim dendriticum — the cause of the 
destructive disease known as apole “ scab *’ — on Pyrus 
iorminalis suggests that some of the fungous pests*.*" 
of the fruit-grower may— like some of the insect oests 
—emerge from woods. which often neighbour fruit- 
farms. 
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INTENSIVE WQRK IN SCHOOL SCIENCE.^ 

I N a prestdential address, *and to this audience, a 
prelunitiaty reminiscent note may be jpardoned* 
'As a boy I had the common experience of fifty years 
ago — teachers wliose sole object was to- spoon-feed 
classes, not with the classics, but with syntax and 
prosody, forcing our empty Wits, as Milton says, to 
compose “ Theams Verses' and Orations,*’ wrung from 
poor striplings like bldod from the * nose, with the 
result that we loathed Xenophon and his ten thousand, 
Homer was an abomination, while Livy and Cicero 
were names and tasks. Ten years with really able 
Trinity . College, Dublin, and Oxford teachers left me 
With' no mote* real khowledge of Greek and Latin 
than of Chinese, and without the free use of the 
languages VaS keys to great literature. Imagine the 
delight it 'boy of an inquisitive nature to meet, a 
man* who -cared nothing about words, but who knew 
about things— who knew the stars in their, courses, 
and could tell us their names, whose delight was in 
the woods in springtime, who told us about the frog- 
spawn and .the caddice worms, and who read to us 
in the evenings Gilbert White and Kingsley’s 
•‘Glaucus,** who showed us with the microscope the 
marvels in a drop of dirty pond water, and who on 
Saturday excursions up the river could talk of .the 
Trilobites and the Orthoceratites, and explain the 
formation of the earth’s crust. No more dry husks 
for me after such a diet, and early in my college life 
1 lucked over the traces and exchanged the . classics 
with “divers” as represented by .j^earson, Browne, 
and Hooker, for Hunter, Lyell, and Huxley. From 
the study of nature to the study of man was an easy 
step. 

My experience was that of thousands, yet, as 1 
remember, we were athirst; for good literature. What 
delight it would, have been to have had Chapman’s 
“Odyssey” read to us, or Plato’s “ Phaedo,” on a Sun- 
day evening, 6r' the**** Vena Historia.” What a tragedy 
to climb Parnassus in a fog ! How I have cursed the 
memory of Protagoras since finding that he introduced 
grammar into the curriculum, and forged, the fetters 
which chained generations of schoolboys in the cold 
formalism of words. How different now that Mon- 
taigne and Milton and Locke and Petty have come to 
their own, and are recognised as men of sense in the 
mafl^ of the training of youth. 

Neither Montaigne nor Milton nor Locke had the 
wide national outlook on education displayed by Petty, 
who alone almost of his generation realised that the 
problems of natural philosophy, as it was then called, 
must be attacked in a^ systematic and co-operative 
study by a group of men “ as careful to advance the 
arts as the Jesuits are to propagate their religion.” 

To come now to the subject-matter of my address — 
the earlier and more intensive study of science at 
school tOy save, time at the university. 

At, fifteen years of age a boy should have Bad 
sufficient general education — ^the .three R’s, a ftdr 
knowledge of the history and literature of his country, 
and in the public schools enough classics. to begin a 
technical training and» to pass the ordinary entrance 
examination. Now comes the fateful period in which ‘ 
the bent of the boy^s mind;, is determined. A difficulty 
exists in only small proportion, a large majority 
have already selected caro^rs, and the work of the 
sixteenth an<f Seventeenth ywrs should be determined 
by this .choke,. tX^hethei*- professional, coriunerdal, 
academic, or the Services. The classical',' modern, and 

' A HeKv«r«#Li«^*b*AMrc‘atiori o' PoHi ..Seif nee 

W ^Ke ^e«id«nt, Sir Wflliiifii Oiifcr, Bart , V.ft .S., Rfslut P^ofcMor ' 
of M-Sicin^, OyfjNwf.. ^ ;i - . 

Canada'^' W. A. ^obiMfa, War<i^ tmA. P<mnd«r of Trinity ColMift. School, 
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scientific departmenli’ of BoliOols • thesa 

demands. ' • ■ , ' ‘ ''* ’**' ' * 

The profession of wliidi'^I can speak Is in a '.serious 
quandary. With die -’rapid' development of science the 
subjects of atudy havb becofne so multiplied that the 
curriculum is overburdened, and the live years is found 
to be insufficient. Men' come up- to the university 
later, remain longer, and the twenty-fifthi-or twenty^ 
seventh year is . reached before the qualification - to 
practise is obtained. A inaasure of relief to this 
heavy burden—^and It is one* not likely to lighten 
during the next decade-»is in your hands. Devote the 
sixteenth and seventeenth years to the. preliminary 
sciences — physics, chemistry, and biology-^nd send us 
at eighteen men fit to proceed at once with physio- 
logical chemistry, physiology, and anatomy. 

To do this three things are needed : teachers, labora- 
tories, and a systematic organisation of the courses. 

r put . the persoharfirst, as the man is more impor- 
tant than ms workshop. Your association indicates 
the position which the science reached 

in bur public^ schools, not wi^oob/ long years 
of struggle. ' The glamour of the lingers, but 

the shock which tjie natkn has grept war 

will make us realise in the future thaf .<td keep in the 
van we must be in the Van intellectually,. in all that 
relate^ to man’s control of nature. ^Science “ Hcadi” 
at Winchester, Etoo, and Harrow would give the 
death-blow to the old-time Anglican tradition so well 
expressed in a Christmas sermon by the late Dean 
Gaisford, that classical learning “not only elevates 
above the vulgar* herd, but lea£ not infrequently to 
positions of considerable emolument.” 

Brains, not bricks, should be the school motto in 
the matter of laboratories. A young ' Faraday in a 
shed is worth a dozen scientific showmen in costly 
buildings with lavish outfits. The accommodation, 1 
am told, is at present ample in the larger schools. I 
have, indeed, seen laboratories which the most up-to- 
date college would envy. In the smaller schools it 
has not always been easy to get either the men, -the 
space, or the equipment for teaching all the branches, 
and If an attempt is made to give earlier and more 
intensive science teaching there will have Jo be im- 
provement all round. 

The real crux is not with men or with buildings, 
but so to organise the teaching of the* school as to 
have a continuous science course through two year*?. 
What is done now occasionally by the individual, I 
should like to see done by all the science men coming 
up to the universities or to the medical schools. The 
plan I urge would make a radical change in the 
constitution; of; some schools. Not that science is 
not taught and well taught, but it should be given 
its proper place, as the dominant partnef }n the educa- 
tional family, ' not a Cinderella left in the kitpheh. 
From an Intellectual point of view the advantages are 
obvious. The ^pntal , exercise of the physical and 
mathematical^ sciences, combined with the’ technical 
training in the p'sb.of apparatns, givesja type of educa- 
tion singtdarly* sri'mtJlatirig tqboys. .How. nj.hny'of our 
, great inventors > nave ' lamented colourless, careers at 
! school I Things,^ not. wprds., appeal tb..m6st} boys. 
! What an evolution of *m 1 n 4 arid, hand la wrought by 
I a year in a wall-conduct^ phv^slcal laboratory. The 
I fascination of making hud fitting the , apparatus, the 
I wonders of electricity, and the fnarvellous laws^of heat 
and; light— into this new .and delightful world a boy 
of sixteen may pgss safely for a thorough training. 
Only it must not be. a mere dabbling, to which the 
phy^al laboratory t66 qfti^n lends fta^, blit a serious 
day by day, week by week, ' gradual progress. The 
ijoys could »keep their knowledge of the subject 
fresh by acting as demonstrators In the junior classed. 
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Many Idds show an ‘extraordinary aptitude for physics ; 
there is always a .boy Pascal in a bin schooli and 
no subject is so suited to arousO a f^id devotion to 
science. It would do the natiod great good to have 
each generation, at the sixteenth or sdVent^th year, 
pass autoniaticaily through a laboratory^ Wphysics. 

^ 1 have spoken of the dOubts expressed Whether 
chemistry in the public schools can be taught at a 
college level. Of course it. cannot, if ^as a subsidiary 
subject, to which only a few hours ^ week are devoted, 
but in a course extending over two years, as a major 
subject, with laboratory work four or five mornings 
a week, surely a youth in his sixteenth and seven* 
teenth years snoula - be able to put in the foundation- 
stones, and in' individual cases it is done already. As 
a mental discipline Chemistry almost rivals physic; 
indeed, the new physicai] chemistry is a blend which 
appeals with magid potency to all science students. « 

But no subject attracts the young mihd so^strongly 
as biology, in its varied aspects. Elementary teaching 
is now admirably arranged, and in a two-year curri- 
culum it should be an easy matter to cover much more 
p ground than in the preliminaries demanded for medi- 
cine. Field classes in botany, gardens, museum work, 
should all be utilised. . I would like to sec at evexy 
school that excellent plan adopted by the late Sir 
Jonathan Hutchinson at his village mliseurn, Hasle- 
mere — nature lectures on Sunday afternoons, with ex- 
hibition of the flowering plants of the season, with 
any other specimens of interest. The biology class 
gives an opportunity of a clear statement of the facts 
of sex, always so hard to discuss with boys. 

There are objections,^ of course, to extensive and 
intensive teaching of science in schools. It is the 
business of the college, not of the school, to prepare 
boys for technical studies; but if it is the business 
of the school tO' teach science at ail, why not teach 
ft thoroughly? The general influence of the school 
may be trusted to counteract the evil possible in a too 
early concentration upon special subjects. Nature is 
never special, and a knowledge of her laws may form 
a sound Grecian foundation upon which to build' the 
superstructure of a life as useml to the State, /ixld as 
satisfying to the innner needs of a man, as if the 
groundwork were classics and literature. The two, 
indeed, cannot be separated. .. What naturalfst is un- 
influenced by Aristotle,, what physician worthy of the 
name,, whether he knows it or not, is witl^ut the 
^spirit of Hippocrates? It has been well said that in- 
.^truction is the least part of education. . IJpon the 
life, not the lips, of the master is the character of the 
boy moulded ; • and doubtless the great- master of 
masters had this in mind when he said; *'4t may be, 
in short, that the possession of all the sciences, if 
unaccompanied by knowledge of the best, .will , more 
often than not injure the possessor.*' (Plato, *'Alci- 
biadcar, ” if.) ^ 


UNiVERSITY AND EDUCAtlONAL 
, . JNTELtjGBNCB. 

London. — ^Dr, H. M. Woodcock, assistant to the 
late Prof. E. A. Minchln, has been appointed acting 
head of the department of protoaookMff at the Lister 
Institute. . ' 

AppliOations for the Gikhrist etudentsMp for women 
must be reedved by the Academic Registrar hot later 
than February a,. The s|udentsMpis of the vahie of 
loot., and- it- tenable for one' year by a graduate In 
honours of the Vntyendty of‘«ot more fhmr'three 
years', standinfir .wtMj'-js. pnnMued to tdee a -oourse of 
stu^'in an a ppi^oseg insUtiitiM Har aofhe profe^n. 

A course of dk'hwttiree oh. the “Ekctricdl Froduc- 
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ticn of Nitrates for Fertilisers and Explosives ** will be 
delivered this term, at University College, by. Mr. E. 
Kilbum Scott. The first lecture, which is open to the 
public without fee or ticket, will be given on Wednes- 
day, January 26, at 5.30 p.m. At the same* college 
Dr. Marie* Slopes will give a course of free public lec- 
tures on “ Coal" on Tuesdays, at 5 p.m., beginning on 
January 18. These lectures are intended for advan^d 
students* in botany and geology, and for persons ini- 
terested 'in mining. 

Four lectures bn "bietetics" will be dejiyered oo 
January 1^21, by Dr. H. Campbell, at Gresham Col- 
lege, Baslnghall . Street, London,. E.C. The J^tures 
are free to the public, and will begin €a6h evening at 
six o'clock'. 

It, is announced in the issue ^ of- Science for 
December 17 last that a gift of 30,0001. to Harvard 
University with which to found a professorship in 
archseology is contained in the will of the late Mrs. 
E. M. Hudson, widow of a former president of the 
American Bell Telephone Company. 

It was stated in the issue of the Tithes of January 8 
that the Maharani of Baroda has givOT io,oooI. for 
the permanent endowment of scholarships for deserv- 
ing Hindu girls. Twenty-nine scholarships are pr^ 
vided for, and the remainder of the income will be 
devoted to a studentship for Hindu w’omen who desire 
to study out of India. 

The annual meeting of the Geographical i^ociation 
was held at University College on January 6. In the 
course of his presidential address, Mr. H. J. Mackinder 
laid great stress on tho value and importance of maps 
in relation to the present crisis. He pointed out that a 
misrepresentation of ideas on a map was now a serious 
matter, not only ^o geographers, but ^Iso ^9 tha inassw 
of the people; that, after the wari methods and si^ 
iects in education would have tojie that 

while scientific analysis in hunfim geography could 
give assistance^ every human distribution could not be 
explained by purely scientific reasoning; that the Ger- 
man idea of a road to the East vid Bagdad was a 
magnificent one (and it could be represented on a map); 
but the idea required valuing as well as perceiving, 
and in that case the ocean rPute from Hamburg to 
India might prove to be equally important, even if less 
attractive at the moment; that one result of the Var 
had been to make people think in maps and in con- 
tinents in order to gain a proper perspective and right 
judgment of the course of events, hence the construc- 
tion of maps and the cultivation of the map habit of 
thought should not form the end, but only the be^- 
ning of geographical studies. In a >Mture on me 
geographical study of rivers, Dr. Marion Newbigm 
suggested that as geographers and geologists study 
the world from widely different points of view tht 
geographer should lay stress on what most concerns 
his own subject, and should not accept materials chosen 
by the geologist. With regard to a river, the geologist 
describes it as a tool for. modelling the land; hence 
the upper course is of tlie greater interest to htrti, 
and he pays* particular attention to abnormal features^ 
such as the Niagara Falls and the Grand-Canyon. To 
the geographer, however, the river provider lines» of 
commuiHcation, suitable 'hpmes for^man, and ap outlet 
to the ocean; hence the mlBdle and lower courses are 
mainly important to him. 

The statistics of public education in England and 
Wales for the year 1913-14 have been issued as a 
Blue-book [Cd. 8097] ^ In^prevlous years the volume 
has been pubtisheci in' two parts, cne of which deatt 
with financial statistics' only, and this Is not to appear 
this year. Nor is it intended to publish the usual 
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statistics for the year 1914-15. The present volume 
shows that for I9n-‘i4 there were in England and 
Wales 1027 secondary schools on the Board of 
Edacation grant list^ iir which 10,824 full-time 
teachers and 3418 part-time teachers were employ^. 
Of the former, 5447 were men and 5377 women. The 
schools educated 99* 171 full-tipie bov pupils and 
. 88,036 full-time girl pupils; while in 'addition 5802 
part-time pupils were in attendance. Of the total 
number of schools on the grant listr 397 were for boys, 
34Q for girls, and at 281 both boys and girls attended. 
Of the full-time boy pupils 19,583 were under tw’elve 
years of age, '7o;o^ were twelve and under sixteen 
years of age,^ 8651 were sixteen and under eighteen 
years of age, and 841 were eighteen years of age and 
over. Of the total number of teachers 6829 were 
^duates and 3995 non-graduates. In addition to 
these secondary schools on the grant list, information 
is providf^ concerning 121 other schools w^hich though 
efhcient receive no aid from the Board. In these 
schools 13,618 boys and 8928 girls were taught. In a 
s^ond Blue-book fCd. 8098] the statistics of the 
VVelsh schools included above are published separately. 
In Wales (with Monmouthshire) there were 117 
schools on the grant; list— 30 for bovs only, 29 for 
girls only, and 58 for boys and girls. 'The number of 
pupils in full-time attendance were : bovs, 8,41a ; girls; 
^ 757 - In addition there were 814 part-time pupils on 
the roll. 1 he staffs of the schools included 554 men 
and 460 wc^en, exclusive of 278 part-time teacbers. 
There were four efficient Welsh schools riot on the 
grartt list educating 112 boys and 296 girls.. 

Thk first volume [Cd. 8137] of the reports for the 
\ear 1913*14 from those universities and university 
colleges in,, Britain which are in receipt of grants 
from' the ‘Boairdi^of Education is before us. The 
reports are of. special interest for two reasons; it is not 
intended similar volumes for the year 

1914-15, and the statistical information provided here 
relates to the last academic year before the outbreak 
of the war. In the introductory report, with which 
the volume opens, attention is directed to the loss of 
students and income which the universities have 
suffered as a result of the war, and to the additional 
assistance to meet such loss provided by the Treasun\ 
A ^number of ^notable gifts and bequests made to 
university institutions during the year are recorded. 
These include, among others, a capital grant of 
30,000/.^ received from the London County Council by 
the Lmv’ersity of London for the extension and equip- 
ment o» Un|versUy Pollege; 15,000!. from the 
Drapers Company to defray the whole cost of the 
buildings and equipment of the chemical laboratories 
at East London College;; 18,000/. from Sir Grorgc 
Kenrick for the endowment of a chair of physics at 
Birmmgham University; 40,000/. from Messrs, G. A. 
and H. H. W’ills for the University of Bristol ; and 
5000/. from Sir Joseph Jonas for a testing laboratory 
for the applied scicn^ department of Sheffield Univer- 
sity. Interesting inmrmation can be gathered from 
the numerous tables. In England the total income 
from fees rose during the year by more than 6000J., 
that from endowments by more than 5000/., and the 
local authority grants supplied nearlv 5000/. more than 
in the previous year. In England.' agaih, the total 
expenditure of ihepe institutions rdse by abdut z'x,6(>o/. 
during t^ year. The total number of ifulLtliine 
students, tticreased' from 7666 in 1Q12-13 to 77^ in 
year upder ^review, aft increase of 90. Therd was ah 
increase of 37 stu^feno taking degree courses, and an 
increase of 36 in life humber of students' tUldng post- 
graduate courses. K 
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vol .1.).*— L. T. ' Sharp: Salts^ soil cOHoids 7 and soils. 
New light is thrown upon the subject, of salts in illa- 
tion with SQtl<^olloids. .Ttfe way ir opened! for exten- 
sive experiments in the physical chemistry of soils, and 
the principles ' involved vdll be. off particular . signifi- 
cance for the subject of the applications . of .V alkali 
and of fertiliser salts.— 'Alice C. rtotelMr : The child and 
the tribe. The rites cohnected with the initiation: of 
the child into the tribal fife are described with emphasis 
upon their significance In Ifidian education and philo- 
sophy. — H. S. WishtagtoB : The Correlation of potass* 
ium and magnesium, sodium and iron, in Igneous 
rocks. The author’s earlier suggestion that soda not 
uncommonly fends to vary with the iron oxides while 
potash shows similar relations to magnesia is greatly 
strengthened by a compilation of analyses of igneous 
rocks, numbering nearly 10,000.— G. D. BIrkhoff : 
Theorem' concerning the singular points of ordinary 
linear differential equations; It is shown that trans- 
formations of the independent variable have no signifi- • 
cance over and above linear transformations or the 
dependent variables for the purposes of classification 
with respect to the notion oL equivalence.— D. I. 
Macht, N. B. Htrinan, and C. S. Levy : A quantitative 
study of cutaneous analgesia' produced by various opium 
alkaloids. By the use of exact experimental methods 
the order of analgesic power in the individual alkaloids 
from Strongest to ly^akest is found to be .-—Morphine 
(10 mg.), papaverine {40 niig.), Codeine (20 mg.); nar- 
cotine (30 mg.), narceine (10 mg.), thebaine (10 mg,). 
The c6mbinations of alkaloids are also studied.'-^W. D. 
Harkins and E. Hnatphary : The surface-tension at 
the interface between two liquids. The substitution of 
experiments on the ► liquid-liquid interface for the 
ordinary method in • wnich a iiquid-air interface is 
used, makes it possible to compare the drop-weight 
results \vith those obtained in a capillary tube of large 
bore. Various advantages appear fr6m the use of this 
method. — W, H. Wrighf : Outline of a proposed system 
of clarification of the nebulae by mean.s of their 
spectra. -The spectra are arranged according to the 
degree of, concentration of '4686A, and some of the 
neighbouring lines. The successive nebulae . stand in 
very close rdajion to one. another, yet at one end of 
the sc^fe is purely^ gaseouo. nebula, and at the . 
other a banded, star.— W. H. Wright: Some probable 4 
Wentit^s in wave-length in nebular and stellar spectra. 
The evidence renders probable . the presence .in the 
nebulae of carbon and nitrogen, and* fortifies the 
assumption of a close relationsnip between the nebulie 
and ttfe eariyv^ype stars.-^F. G. Vcpedict and H. 
Mnrsekhaaiep Energy transfonmations. during hori- 
zontal walking. The,nfetaboUsm found for..tbe.auhject 
walking at moderate med without'food^hgsan average 
value of 1/2 grain^iorie, Slow, medium, and fast 
and running kre investigated for comparison. 

— F. G. Baoedict andjS Q. Tall^t ; The physiology of the 
new-^m infant. . TJie ijesulfe of .experiments on 105 
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•effects of alcohol* — Ruth J. Stocliiag : Variation and 
inheritance in abnormaUtiea oocurflng after conjuga- 
tion in Pafamecium' eaudoHmn .in^wrespect to the 
^bnormalitiee, while sonie lines are (Constant in heredi- 
tary character, in others hereditable venations do 
•occur within the line, so that, by selection, it is pos- 
sible to break the single stock into a number of stocks 
differing- hereditarily. — R. Cary: The . influence of 
the marginal sense organs on functional activity in 
CassiopBa zamachana. There is no direct relationship 
.between the extent of muscular activity and the rate 
•of regeneration. . In the absence of the .influence of the 
sense-organs regeneration can take place normally but 
always at a (decidedly lower rate: — A. R. MIddletoa : 
Heritable variations and the results of selection in the 
fission rate of Stylonyehia ^sttUata, It is possible to 
give precise data as to the occurrence of heritable 
variations and their accumulation • through selection ; 
and this can scarcely fail to have influence on the con* 
ception of the genotype as a fixed thing. — H. Cushing : 
Hereditary anchylosis of the proximal phalangeal joints 
<(symphalangism). The character behaves as a simple 
-^Mendelian dominant with ecmal chance among the off- 
spring of affected individuals that it will be or will 
not be inheritedl — S. O. Mast ; The relative stimulating 
efficiency of spectral colours for the lower organisms. 
The stimulation in all of the organisms Studied depends 
upon the wave-length of the light, and the stimulating 
emciency is very much higher in certain regions of 
the spectrum than in others, but the regions differ in 
certain organisms closely related i^ structure. — ^W. M. 
Davis : The Mission* Range, Montana. This range 
scemf; unique in its systematic tripartite arrangement 
of normally and glacially sculptured forms. — £. H. 
Moore : Definition of limit in general integral analysis. 
The definition is noteworthy in .that It involves no 
metric features of the range underlying the range 
of definition of the function P f <r). 


New South Wales. 

Linneaa , Society, November 2^, 1915. — Mr. A. G. 
Hamilton, president, in the chair. — R, J. Tillyard: 
Studies on Australian Neuroptera« No,' I. — ^The wing- 
venation of the Myrmelionidse. ' The tracheation of 
the pupal wing was obtained by dissecting off the 
wing-sheaths of the- newly-fonnea pupa, and making 
photomicrographs from them in water. The forewing 
offers a very interestmg condition, inasmuch as it is 
found that the supposed main stem of the cubitus 
<Cu,) is really the lower branch of the media (M,), 
except for a small basal pox^ibn. For this compound 
vein, the name vfibtrxMMedmn (Co,+Ms) is proposed. 
The passage of M, over to Cu, in th^ imago is marked 
by a persistency obtique crbss-veiii» sintUar to that 
marking the bridge in‘Od6nata. In^'the hlndwitig, 
the media is unbranche^, and the vetiation follows tte 
trachcfeition qkactly. Thii , p^li%r fprm'atlon called 
the ** Banksian line ** is also titudied and explained, 
and is coqitrasted wi'tji the. *^gi^date, series** of 
ChrysopicUe* , ^ Finally, phylogenetic interpretation 
of the results is sbe^jh to point to the descent of the 
Myrmelionidas from;., ancestors similar to the present 
AustraUan NymphldilbT-a ^elusion tliat, can also be 
arrived at. by a stixdy of ;mlver drganil; larval forms, 
and hahlts.-^Miss A. A; -MlNrsIsr : LjQbservations oh the 
pplUnatlon of ffartuinia generic 
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of entangling and storing: the viscid -pollen, which is 
shed from the anthers when the .perianth opens to 
allow -of the exit of the- young, -elongating style; (2) 
that the flowers are pollinated- by nectar-seridng* birds; 
and (j) that the process is fadlitated by the condition 
that, in almost every cluster of flowers (6*>i2), there is 
a distinct zone of rqature, or almost mature, pistils, 
representing about one-half of the efuster, ' while those 
of the other half are in bud or in aome intermediate 
‘stage of development; so that flowers of the same 
cluster may offer elongated styles with stigmas ready* 
for pollination, as well as shorter styles with pollen- 
masses ready for transfer. — R. Gfclg-Smitli : Contribu- 
tions to our knowledge of soil-fertility.^ No. XIV. — 
The stimulative action of traces of chloroform retained 
by the soil. When a soil is treated with chloroform 
and then exposed to the air, traces of the volatile 
disinfectant are retained by the soil. These stimulate 
the growth of bacteria in soil-extracts. The action of 
volatile disinfectants upon the soil Is, therefore, in 
part due to the direct stimulation of the soil-bacteria 
by traces retained by the soil. — £. W. Ferguson : Re- 
vision of the Amycterides. Part. IV.—Sclerorinus 
^ection ii.}. Section ii. comprises four groups, 
uroup i. (sixteen species) is well represented in South 
Australia, extending also to. north-west Victoria, Cen- 
tral Australia, and the Murchison district of Western 
Australia. Group ii. (seven species) includes species 
which occur along the highlands of Queensland and 
New South Wales, and two which extend to Victoria, 
Tasmania, and South Australia. Group iii. ' (five 
Species) is distributed over the southern tablelands of 
New South Wales. Group iv. (fifteen species) is 
strongly represented in South Australia, with a few 
species extending to Victoria, New South Wales; and 
Queensland. Five species are described as new; and 
two, previously described, are regarded as anomalous, 
and left ungrouped. — F. H. Taylor t Australian 
Tabanidae. No. I. Eight speciesofSil^s (subfamily 
Pangoninae) are described as neWTnmdFbSsing the total 
number of described species to fourteen. 'Only two 
of these are known to occur south of the tropic of 
Capricorn.. 


BOOKS RECEIVED. 

Le Scuole lonica Pytliagorica ed -Eleota (x Pre- 
aristotclici i). By A. Mieli. Pp.’ xvi-f563 (Firenze: 
Libreria Delia Voce.) X2 lire, 

. Bacon's Contour Atlas. Northern Wales Edition, 
Pp. 41. East Anglia Edition. Pp.. 41.- SouthrWest 
England Edition. - Pp. 41. (Lonqon: *G. \y*/Ba€on 
and Co,, Ltd.) Each 6a. nlct^ “ - . ‘ ^ . 

The Cosmogony Actual i' a Statement:. of Certain 
Stresses in Stellar Physics. ■ By A. R. Ward! ’ ‘Pp. -fiS. 
(Sydney: W. Brooks, and. Cp*, Ltd.) 

The - Prophecy concerning : the Rosk 'Kelalah; ' ^ 
A. R. Ward. Second ediuon. ' Pp- 5 ^^ (Sydney.; 
W. Brooks arid Co.,,‘Ltd.X is. 6d: 

National Efficiency. A Sepes of Lectures, delivered 
by ProL R. F. Irvine, M, Atkinson, Prof... W.. ft. 
Mobre, and Prof. W. A. Osborne, at the yxetorian 
Railways Institute -tn August-September, 19x5. Pp, 
56; . .(Victorian Railways Printing* Branch.) 

Land and Marine Diesel Engines. i^,Prof. 1 .’ G. 
Supipo., .translated by Eng.-Lieuf.-Cpm. d. 
Rremner and J. Richardson.* Pp.-xv4-'309; (London*: 
C. GrUfiri and Co., Ltd.) 12s. mt . 

J Ari .Elenientaxy Qrammar of Cotiobiiial French on 
rbonisde Basis. By Prof. G. Bonnard. Pp.'xii 4-180. 
(Cambridge : W. fteffer gnd Sons, Ljl;d.) jf, (Sid. .net. , 
‘.The'^Magic of Jewels and Charms. By Dr, G. F. 
Ruriz^'.' ‘Pp,/‘gv^422:, (Philadelphia arid London.: 
J, KMlfippincott t^),.2xs, net 
‘ How *to -Make. i^Lo^Pressure Transformers. Bv 
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Prof, P. P. Austin. Seot^d eiiUtion, i*p. 17. (Hiui» 
over. N.H. : P. £. Austin.) sfo otints, , . 

Medicuisk-Historiske Smaaskrilt!^» D': ^£nkjor* 
ningen. By A. Garboe. Pp, 119. (Kobenhavn 
TTiy^ctes Forla^.) 

Eight Lectures on Theoretical Phmcs^ delivered at 
Columbia University in loog, bjr Prof. W. Flamrk. 
Translated by Prof. A. P. WiUsu Pp. sx+ 130. (Ne?w 
York : Columbia University Press.) 

Four Lectures on Mathematics delivered, at Columbia 
Universi^r in 1911. By Prof. J, Hadamard. Pp. v+ 
52. (New York : Columbia University Press.) 

.> The Rat : Reference Tables and Data, for the Albino 
Rat and theiiNorway Rat. Compiled and edited by 
H. H. DoAdldson. Pp. iii+278. (Philadelphia: 
Wistar lottitute of Anatonw.) 3 dollars. 

Memmal Volume of the Transcontinental Excursion 
of XQis^of the American Geographical Society of Ne\(r 
York. ^Pp. xi+407. (New York: American Geo- 
graphical Society.) 3 dollars. . 

^^Manual of the New Zealand Mollusca, by Suter. 
Atlas of Plates, . 72 plates, with descri^ions. (Wclh 
m^on, N.Z. ; J. Mackay.) 

A Budget c/raradoiaes. By A. de Morgan. Second 
edition. * Edited by D*. E. Smith. 2 vols. Vdl. i., 
pp. idii + 402. ^ Vol iL, pp. 387. (Chicago and London ; 
The Open Co^rt Publishmg Company!) :\os. net. ' 
The Embryology of the Honey Bee. By Dr. J. Ai 
Nelsdn. Pp. 282 f plates. (Princeton : Princeton Uni^ 
versity*PrPss; I^nddn.: O-xford University Press.) 
85. 6 dlt ^nct. 

, Occasional Papers of the Boston Society of Natural 
History, vii. : Fauna of New England. 13 : List of 
the Mollu^ca. By C. W. ][ohnson. Pp. 231 " (Boston^ 
Mass.) ’i* ‘ ' 

Reports for f 1 m Year 1913-14 from those Universities 
and Universlly^Obheges in Great Britain which are 
in' Recdpt the Board of Education. 

z vols.’ Vof^^pQ^ xkxiii'f554. Vol. ii., pp. 5x8, 
(London*; Wyman and Sons, Ltd.) 25.* 4d. 

and le^ctively.*^ 
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DlAI^y OP SOCIETIES. 

TMUXSOAr, fAMUAW 

RmmcA of Indian Snrvnys: Sir 

XNsntvTiOM or'ELnrriiiCAi. KNOiapKM» at a.— Tha FradctArminmtion <if 
l i# I> r < anH a wpB of Dj^AHMl-olactriclUcliianry : Prof, Mile* WalUv. 
lfAriiSMATiCAi.fteciKTV,iir5.3aw--TMT4Miidtim frnmVaiioar toOquid, 
when the Range of the-M'dacnlar Attiaaioiis h^SeMible : Sir J. Larmor. 
— <t> A .Note, on Vnifon^ Cewre<^fefKe of. the Ponder Ser««s 
2 «niin«l ; (a) A Coiid||jon for the TaBfitir o^ Tayiort Ex|Mn*ioii * T. W. 
Channdv.-^The Avera^ C>rdeA,dirtlid'AddiiiieiinI Pbontiona P<jr) a»d 
^)rG> H. Ha^.— Sreea'a D^adlciila'tlw Theory of Rtaaricity : C. E. 

. hoto in AfialydaSitMa** : cf N. Waiaon. 

Rotal ' lAntnoNOMicAL Sdcirry).. at; c-i^hBiiiiiatioRt of Stns. by th« 
Moen^ ebeerved at:' the .Votvoriiiy Ohieiinitorn Warsaw, TOS4-S5: S. 
Taeli*my.-<-|f) 8th Note pn the nnmber of hdat stars trith lai^ proper 
motions ; (a) The distribution in spaeabC the tiara in Zone d-as^'.of the 
p^ord A‘stregrAplHcQiliMt(ft;NR. I. PoeQdc.- 4 teal Paths of 050 Fire- 
haHs and Sbo^ng owmrM In die BritWi Isles during the four years 

soit to>i9re indeaite: ^ F.'t>emriite»«^ote oa lines of RjKcon, in the 
^'Ctra ot B S.ara': A. f 0 iiffier.r^The 1 ^D diacordalm of 'Jw Greenwich 
imnsit-ckclei Royal 0 }iMhro$o^j Grtenwieh. > ‘ 

MACACotMic^SodDgm N OtNtcnUim of the Genatj;Bun« 

(Randla) ShSla of the Soutif Africtif ^potief* 

of Idpim ; E. A, A.VoiwiM of Plalaa Fftwed by Raekett 

for the SeooM Editteof PoUeocyV^tDoriecrtire $h^*’ to Hutehin'a 

Rqtal lRtTiTVi^M,^jai'iit«Tlio W j y i &k W dfear: M. 

C. S. ‘Sherrington. ' ) i 

^ovAt,SrATisetiCAL$oamtf,u£A- . > ^ . ' 

Iwg^TjgjWt.er at fyOil Sijjtfafe r..H. 
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New (Sm^th) Uetof lOshrai Names r£.:Jf; Spencer. . 

vjANVAgV 19. 
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1 the winding of arinatures. These improvements 
scarcely justify such sweeping* claims in their 
favour, or th^ ignoring of Wilde, Holmes, and 
Gramme. Again, it is foolish to claim for Davy, 


Electric Arc Phetfiomena, By Ewald Rasch. 
Translated from the German by K. Tornberg. 
xvi + 194 pp. {London: Constable and Co., 
Ltd., 1915.) “Price Ss. 6d, net 

T his book surprises, the reader by its extra- 
ordinary inequality : its excellencies in 
some directions and its absolute badness in 
others. Either the author, who is understood to 
be a professor at Potsdam, is amazingly ignorant 
of scientific and technical progress outside Ger- 
many, or else he supprq^ses the work achieved 
by discoverers, in other nations. And his trans- 
lator, who is apparently American, makes no 
^attempt to remedy the very obvious limitations 
ot the author : he not even attempts to reclaim 
for American pioneers in arc lighting — Elihu 
Thomson, Brush, Steinmetz, and more recent 
workers — the credit which is justly theirs. As 
for English investigators of the electric arc, they 
arc almost all ignored except Mrs. Ayrton, whose 
work the author does not altogether understand, 

’ and Prof. Silvanus Thompson, to whom he 
gives more credit than that industrious person 
ever claimed. His historical methods are pecu- 
liar. For example, when referring to Davy’s 
early accounts of his experiments on taking spark 
discharges from a voltaic pile between electrodes 
of charcoal— experiments which certainly did not 
begin before the Invention of the pile in 1800 — 
he quotes a passage in the first person from 
Priestley’s “History of Electricity,” so making 
Priestley, whose last edition was in 1794, respon- 
^sible for Davy’s words. Again, referring to the 
( ommercial impossibility of applying the arc for 
electric lighting so long as a battery of voltaic cells 
was the only available source, the author, oblivious 
of Holmes's success in establishing electric lights 
in lighthouses by rneans. of currents generated 
by an * alternator, oblivioi^^; too, of Faraday’s 
report and lecture ^ thereon in 186^1^ makes the 
following absurd statement ^ 

“But it was not till seventy years later ” [than 
Volta’s discovery of 1800^ “that the electric^ ard 
could become of practical importance ‘as a source^ 
of light, when, thanks to die invention of the 
dynamo by Werner von Siemens, Hefner Aiteneckr 
and others, a convenient and economical . source 
was provtd^, which substituted electrodvnamic 
action for the electrochemical acBon of gqtvanlq 
I)rimary cells." ' " - \ . * 

It is true that inSSdy Werner von Sfemens iij- 
vented a particular form of dyn^Krip, and that in 
^'^73 Hefner Alteneck introduced niodMications df 
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as the author does on p. 4, the employment of “ a 
series resistance,” and “the selection of a suitable 
voltage ” to produce stable flame discharges. 
Some of the alleged facts as to arcs cause us to 
rub our eyes and wonder whether ^the author, who 
again and again quotes himself as having taken 
out various patents on arc lighting, has ever veri- 
fied them. For instance, he alleges * tjjat heat 
conduction along the carbons is responsible for & 
waste of 79 per cent, of the energy**, supplied to 
the arc. Also he asserts (on the authority of 
Arons) the impossibility of maintaining an "alter- 
nating arc between metallic electrodes on account 
of their great thermal conductivity — an assertion 
abundantly contradicted by the j'esearches of 
Pfund, and arc-furnace experience. The author 
seems to think that the starting of an arc by any 
other process than bringing the tips of the carbons 
into contact and then parting them was unknown 
until he discovered other ways in 1899; . and that 
these other ways are of an importance comparably 
with the usual contact method. His ihv^stigl^ 
tions on the possible use of kathodes consisting of 
hot metallic oxides and other solid elec^olytes 
are doubtless a useful contribution to knowledge 
but they scarcely justify his toward^ 

Wehnelt. 

On p. II the author declares that a stable arc 
is possible, and can be maintained^ only when the 
kathode surface has a sufficiently high tempera- 
ture : yet on p. 163 we discover that even com- 
paratively cold liquids, aqueous solutions, and 
fused salts are excellent katliodes, and an capable . 
of producing surprisingly beautiful arcs. His 
definition of an arc is as follows,: — “Brcjadly 
speaking, one must designate as an electri^ arc 
any continuous discharge occurring between elec- 
trodes of different potential and serving as a 
source of, light, where at least one .of the elec- 
trodes — the kathode— is kept at a high tempera- 
ture either by the current passing or by auxiliary 
! means.” According to this definition a Duddell 
Ivarc which ser\^es, not as a source of light, but as* 
I a generator ;of oscillations, is an arc. The 
V^uthor states that the anodeacrat^r^^efs, “in a 
' as' a reflector upon which the kathode 

its heajt. Since ’ the crater anode is 
•and emits twenty times much light as 
tip of the kathode, its action as jbl reflector 

, only be admitted in a very specill sense 
* * 

instructions which the author gives on 
for adjustment of the arc seem to miss 
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some essential points. The advice to try always 
to adjust the arc ‘‘by means of the series resist- 
ance alone” is ambiguous. To adjust the arc 
to normal length, and to adjust the arc to take 
the correct current, are two different matters, and 
require recourse to different means. 

There is an extraordinary dictum on p. 39 : — 
‘‘The close relation between the specific heat of 
a luminous layer and the radiation thereof is 
evident, since the efficiency of a luminous body 
increases rapidly with its temperature.” This 
betrays a strange confusion of thought. The 
specific heat of a substance is indeed of import- 
ance during the period when its temperature is 
rising. But when the high temperature of in- 
candescence has once attained its steady value, 
the specific heat of a material has per se no more 
influence on its efficiency of radiation than has its 
price in the market. 

In dealing with Mrs. Ayrton’s careful investi- 
gation of the relations which subsist in the con- 
tinuous current arc between arc length, current, 
and potential difference across the arc, the author 
is often obscure. He seems to have no grip of 
the distinction between a dependent variable and 
an independent one. Thus it appears from Mrs. 
Ayrton’s work that if a current of 10 amperes 
is passed through an arc (using solid carbons) 
5 millimetres long, the arc voltage is about 
56 volts, an di. r # m %ins at that figure if length and 
current are maintained constant. Also that if a 
current of 8 amperes is passed through an arc 
4*5 millimetres long, the arc voltage is still 56 volts. 
But though the voltage thus appears to be con- 
stant, it does not follow that on a circuit main- 
tained at 56 volts the current will adjust itself 
to 10 amperes if the carbons are set to a distance 
of 5 millimetres. On the contrary, assuming that 
these values could be momentarily attained, the 
current w'ould at once increase a little, thereby 
lowering the resistance of the arc, and with 
lowered resistance the current would increase 
still more, and the rush of current will be enor- 
mous unless a steadying resistance is introduced 
into the circuit. The phenomena are perfectly 
well known, but the interpretation might be more 
clearly stated if it were plainly recognised that 
the arc voltage is not an independent variable. 
Incidentally the author points out that J. Stark 
has shown that spark discharges of not too great 
length follow a law of the same form as that 
which Silvanus Thompson gave for the arc, 
namely e*m+C/I; where m is the vpltage for 
minimum length and C the watts per ampere, 
which for gi>ten materials is nearly constant. 

The author devotes several pages to the theory 
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of stability of the kre, and comes to the strange 
conclusion that for every (carbon) arc there is a 
maximum potential difference across the arc be- 
yond which the arc will extinguish itself, namely 
that which is exactly half-way between the mini- 
mum voltage (about 36J volts for carbon arcs) 
and the voltage of supply. If this is true then 
on X 00- volt mains the maximum possible voltage 
would be 68^ volts, and the efficiency necessarily 
limited to 68J per cent. Another strange con- 
clusion is that the numerical values obtained by 
Mrs. Ayrton for the carbon arc are valid only 
in connection with the particular generator which 
she used ! The author repeats, in the chapter on 
the distribution of eneigy in the arc, the opinion 
that for electrodes the substances used should 
have a low specific heat, declaring this to be “a 
•physical quantity of paramount importance on-' 
the luminous efficiency” of glowing solids, and 
saying that this accounts for |he high efficiency 
of the osmium lamp. It is difficult to attach a 
coherent meaning to this, or to the statement 
(p. 124) that “when an arc increases in length its 
cross-sectional area does not . remain constant, as 
Ohm’s law presupposes.” Why should Ohm’s 
law presuppose any such nonsense? The author 
claims for Bremer in 1899 the utilisation of the 
introduction into arc carbons of metallic salts 
that colour the arc, and hints not obscurely that 
he himself was the discoverer of this property 
in 1892. He ignores the circumstance that Gau- 
doin published accounts of this manufacture in 

1875- 

The author interpolates in the chapter on the 
distribution of energy in the arc a diatribe against 
Maxwell’s electromagnetic theory of light — ‘‘a 
theory long since exploded ” — ^which ‘‘ has never | 
been productive of the least progress in the theory' 
or technology of light generation.” He lauds 
Minkowski’s four-dimensional theory of rela- 
tivity. He sets* up Weber as advocating 
Newton’s corpuscular theory of light, and claims 
‘‘as a matter of national pride*’ to point out that 
the Germans Weber and Planck have corrected 
the inaccuracies of those who attempted to apply 
Maxwell’s theory to experimental facts. Every- 
one who advocated the undulatory theory of fight 
l^was, it appears, wrong. 

‘‘This strife could easily throw a dismal light 
on the great of our nation. Blind animosity has 
characterised this combat, surcharged with malice. 
Even' Goethe has taken part therein, as is evident 
by the very way he mentions the name of 
Newton.” 

We can only ask, and in a double sense, is he 
dead? 
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■ ’’VIGOUR" AlfD ’’INSTINCT." 

(1) Vigour and Heredity. By J. L. Bonhote. 
Pp. xii+263. (London: West, Newman and 
Co., 1915.) Price loi. 6d. net. , 

(2) Instinct and* Intelligence, By N. C. Mac- 
namara. Pp. 2x6. (London: Henry Frowde 
and Hodder and Stoughton, 1915.) Price 6 s. 
net. 

(i) T N his experience as a breeder and naturalist 
X Mr. Bonhote has bee^i confronted w»ith 
the difficulties presented by many of the facts of 
inheritance. Mendel's law holds good in some 
cases, Galton’s law in others, but many facts 
seem unconformable, and a consideration of these 
has led him to a theory of “vigour." By vigour 
he means “ activity of nutrition and function “ or 
' “the rate of metabolism,*' and his theory is that 
the “initial vigour" of an organism, which in 
part determines the expression of its inheritance, 
depends upon the vigour of the parents at the 
time of reproduction. 

The author is in error In thinking that “wc 
have no method of definitely ascertaining or 
measuring the rate of metabolism,” for we can 
use the absorption of oxygen or the output of 
carbon dioxide as an index. In default of this, 
an attempt is made to estimate vigour indirectly 
“by actions, colour, and condition," and this 
means slippery ground on which the author does 
not always keep his feet. By a multitude of in- 
teresting illustrations, however, he seeks to show 
that temperature, humidity, and food supply in- 
fluence vigour, and through vigour coloration. 
Thus colour becomes “ our best and at the present 
time our chief index of vigour.** It is plain, how- 
ever, that a brief intensity of metabolism might 
"lead to an abundant production of pigment, and 
that the organism might thereafter settle down to 
a humdrum sluggishness indicative of anything 
but vigour. « 

Mr. Bonhote adopts the reasonable view that 
a radical physiological difference in metabolism 
distinguishes the sexes.; but he states the idea too 
crudely udieit he ‘simply calta the*' male katabolic 
and the female anabolic^ According to “The 
Evolution of Sex!’ (1889), to which he refers 
many titries^ the fundamental physiological 
difference between tl^e sexes lies in the 
relative predominance of anabolism or kata- 
bolism in the metabolic processes. . Constructive 
processed,, notably those that have to do/ with 
the upbuilding of proteids, 'must, of dburse, 
always exceed disruptive processes so long as' the 
organism continues to be a going coheerp, but the 
“ Evolution of Sex " thesis was that the ratio of 
anabolism to katabolism is characteristically 
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greater in females than in males, and conversely. 
Mr. Bonhote prefers to conceive of the funda- 
mental differpnee as depending on the rate of 
intensity 6f metabolism, and unfortunately he 
sometimes uses the concept of metabolism too 
narrowly (c.g., on p. 244), as if it had simply to 
do with assimilation processes. In ‘this con- 
nection it may be noted that, according to the 
author, high vigour in the parents tends to a pre- 
dominance of females among the offspring 
(though the opposite seems to have been inad- 
vertently stated in the last sentence of chapter v.). 

The central idea of the book is that the en- 
vironment in the widest sense affects vigour (de- 
fined as rate of metabolism), that the vigour of 
the parents at the time of reproduction “is re- 
flected to a greater or less extent in the vigour ’* 
(here used in a rather different sense!) of the 
sex-cells, and therefore jn the vigour of any deter- 
minant in the inheritance. The development of 
characters is thus influenced by the vigour of the 
parents, and also, the author maintains, by the 
nurture (in the widest sense) of the developing 
individual. Mr. Bonhote knows that he has not 
proved his theory, and we are afraid that it will 
not admit of proof until its terms are made. more 
precise, but attention must be directed to the 
hundred pages in which the author describes his 
breeding experiments, conducted con antore and 
under difficulties, on goats, oats^ pigeons, 
and ducks (of which there are three very fine 
plates), and expounds without any dogmatism the 
facts that have led him to the conviction that 
environment affects the physiological condition of 
the parent, and may have some influence on thc^ 
characters of the offspring. 

(2) Dr. Macnamara takes an interesting survey 
of the chief modes of animal behaviour, and shows 
how much there is — from amoeba to man — that 
deserves to be called purposive, though it cannot 
j be called intelligent. In th*e higher* animals the 
hereditarily entrained instinctive capacities have 
their seat in the basal ganglia, while the intelli- 
gent capacities are localised in tb^ upper regions 
of the cerebral cortex, notably in the “neopal- 
lium” of mammals. The author’s thesis is that 
in human education too little attention is given 
to the phylogenetically older instinctive impulses 
and emotions, and relatively too much to trying 
(not very successfully) to train the intellect. What 
he advises is that more care should be given to 
discovering what in each child are the strongest 
iristinctive qualities and adjusting the education 
‘thereto; that teachers should know more about 
the physiology of the '‘nervous system; that there 
should, be more sensory experience at a high 
level ; that exercise^ in control should be devised ; 
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and that the instincts should be linked on to 
reason and the finer feelings so that the best in 
us may inhibit the worst. 

The author makes a useful biological contribu- 
tion to the problem of education, and has a whole- 
somely strong faith in the importance of “nur- 
ture,” in the widest sense, in developing the 
individual’s hereditary “nature.” We would 
point out, however, that while Dr. Macnamara 
starts with Lloyd Morgan’s clear-cut conception 
of instinct, he does not consistently adhere to it, 
and often uses the term instinctive ver}' loosely; 
that he seems at times to exaggerate the separa- 
bility of instinctive and intelligent faculties in 
children, for they seem to us to be very intimately 
blended ; and that he gives glimpses of a quite un- 
tenable theory of energy overflowing or irradiat- 
ing from one part of the nervous system to 
another so as to maintain a state of eqiiipartition. 

Dr. Macnamara was investigating and writing 
half a century ago, and we do not wonder that 
he has overlooked a number of typographical 
Cfiors, such as “philogenetic,” and “exasperating 
sway” (of women) instead of “way,” but he 
should not have passed a sentence like this:--- 
“The Hydromedusae present two main forms, the 
non-sexual polyps or Hydra, and the sexual 
Medusa', such as jelly-fish and sea anemones.” 
Here there are at least three mistakes. Nor can 
we accept slatamenl that the male stickleback 
cements grass-stalks together with a layer of 
mucus exuded from the surface of his body. 


JXTROD UCTOR Y TREA TISES ON 
MECHANICS, 

(1) An Introduction to Applied Mechanics. By 
E. S. Andrews. Pp. ix-f3i6. (Cambridge; 
At the University Press, *915.) Price 45. 6d. 
net. 

(2) An Introduction \o the Mechanics of Fluids, 
By Prof. E. H. Barton. Pp. xiv-f249. (Lon- 
don: Longmans, Green and Co., 1915.) Price 
6s. net. 

(3) Experimental Physics: A Text-book of 
Mechanics, Heat, Sound, and Light, By Prof. 
H. A. Wilson. Pp. viii + 405. (Cambridge: 
At the University Press, 1915.) Price los. net. 

W RITERS of mathematical text-books on 
mechanics and of so-called applied 
mechamics have still much to learn from one 
' another. A too excessive abstract and logical 
development of the subject by the one tends to 
make the student lose the sense that it deals with 
real things ; while evident striving for ultra- 
practicality by the other, and the looseness and 
inaccuracy of statement often combined with 
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it, irritate him. On the one hand the ordinary 
student is bored, and on the, other puzzled to 
death. For the difficulties which the industrious 
student of average ability experiences are more 
frequently than otherwise due to the fact of his 
having too logical and clear a mind, or rather 
perhaps to possessing a mind which requires 
logical presentment. To a certain extent the 
three books before us illustrate the above remarks 
in one direction or the other. 

(1) That the first author would generally agree 
with them is apparent from his remarks in the 
preface that the older form of text-book was too 
much a kind of exercise ground for algebraic 
manipulation, and that many of the more modern 
give too much engineering application of the prin- 
ciples without sufficient explanation of those prin- 
ciples. And yet in reading through his attempt-* 
to strike the happy mean, one is constantly meet- 
ing statements which, though ^^not quite wrong, 
are certainly not quite right, '^he following are 
a few samples. On p. i8 the principle of 
moments follows from Newton’s first law of 
motion, because, since it does not change its 
state of rest, there is no tendency to rotate about 
any point. Two pages before it was given as a 
definition that this tendency is measured by the 
moment. It requires some thought on the part 
of the student to find that really he has been 
deceived into thinking that the principle is proved. 
On p. 17, “so long as we deal with forces in one 
plane, moments are scalar quantities. ** The 

student is brought to a stop with the query why 
the scplarity of the moment of a force should 
depend on the nature of other forces with which 
it has nothing to do. (Owing to an oversight also 
here the example given does not agree with the 
direction of the forces in the diagram.) On p. 40* 
“we may point out that when in ordinary par- 
lance we speak of power we really mean energy.” 
On p. 139 “stresi may be defined as the force 
between the molecules of a body brought into 
play by the strain.” On p. 124 “inertia. is the 
property of a body which resists a change of 
motion ” recalls Manwcll ’s classical illustration of 
this statement by a cup of tea resisting being 
sweetened by the sugar put into it. It is difficult 
to see what object is gained by the elaborate 
drawing' of a steamboat on p. 45, or of a traction 
engine and track on p. 127. 

In spite of these defects, the book can be re- 
comnlended for use by engineering students. The 
substance is well chosen and the treatment ade- 
quate. A student who has mastered it should 
have a good working knowledge of the dynamical 
^inciples underlying every engineer’s work. The 
first eight chapters are an introduction , to 
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dynamical principles. Chapters ix.-xii. deal with 
stresses and strains in joints, frames, and 
girders; chaps, xiii.-xv. with centres of gfravity, 
friction, and curved paths; and the last with 
mechanisms. 

{2) This introduction to the study of fluids is 
intended “ for candidates for entrance scholarships 
nnd other examinations, for naval and military pre- 
paration, for those technical students takinj^ the 
Board of Education lower examination in theo- 
retical mechanics (fluids), or any of a similar 
■character held by the various provincial educa- 
tional unions.** For these purposes it would seem 
to be an adequate and sound presentation of the 
subject. In addition, it will also serve to j^ive 
the student a sound knowledg^c of the subject — a 
result almost as important. Part i., on the mc- 
hanical basis of the subject, might possibly have 
been omitted with advantage as the majority of 
students would come to the study of fluids with 
a preliminary knowledge of dynamics from other 
sources. The succeeding parts deal with liquids 
at rest, in motion, properties of gases, and 
finally with applications. This last contains a 
valuable addition to the usual list of old friends, 
and deals with a number of recent inventions of 
special interest as illustrating principles. I'hc 
lxn>k affords an excellent example of the combina- 
tion of logical development and exactness of ideas 
with the stimulating effect aroused by dealing 
with real problems. 

(3) The scope of this book is best shown by 
the following extracts from the preface. “This 
book is intended as a text-book for use in con- 
nection with a course of experimental lectures.’’ 
“The aim of the writer should be to present funda- 
mental principles clearly and accurately.’* “I 
^ave endeavoured to leave out everything not of 
fundamental importance.” “The kind of text- 
book which contains a little about everything does 
more harm than good.” It i.s thus seen how 
much the intention of the author differs from that 
of the generality of writers of text-books for first 
. year and elementary students. The result is a 
very clear •and excellent introduction to the sub- 
ject of mechanics, properties of matter, heat, 
sound, and light, suitable to the needs of uni- 
versity students in their first year and taking 
curricula for pure science, medicine, or applied 
science. It is a book for which examinations 
should be suitable, laying sound foundations for 
future developments in greater or less degree as 
may be required for the more .specialised curricula 
of the i^econd and third years. Where an effort 
has been made to circumscribe the field, differences 
of opinion may arise as to whether it may not 
have been carried too far, but each individual 
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teacher can always remedy this in the case of his 
own students. For example, it may be doubtful 
if it is desirable to leave out all consideration of 
radiation or whether more application of prin- 
ciples to explain common and everyday experiences 
might not have been given with advantage — in 
spite of the fact that to the author such things 
may be hackneyed. 

No sets of examples for exercise are given. 
This is a disadvantage for private students. Any 
competent teacher giving a course of experimental 
lectures will have his own selection. To such the 
book can be confidently recommended. It has 
the good paper, printing, and clearness expected 
from the Pitt IVcss. It is curious to see in a 
book printed in an English University a statement 
that thermometers may be standardised by send- 
ing them to the Bureau of Standards at Wash- 
ington, U.S.A., or similar institutions in other 
countries. In another edition the explanation of 
j the total reflection of the ordinary ray in a NIcoPs 
prism should be amended. .Also the melting-point 
of sodium thiosulphate (“hypo”) is not 9*9® C. 


OUR BOOKSHELF. 

/I Course in Invertebrate Zoology. A Guide to 
the Dissection and Comparative Study of In- 
vertebrate Animals. By Prof. H. S. Pratt. 
Revistid edition. Pp. xii + .428.* (Boston and 
London: Ginn and Co., 1915.) Price 65, 

Tins book is intended as a guide to the study 
of each of the larger groups of invertebrates. 
About forty animals are considered in the space 
of 196 pages, consequently the descriptions of 
many of tluan -i'lear so far as they go, and 
accurate, the lapses being few and . of little 
moment- are brief, though several, e.g. the squid, 
arc more fully treated. The chapters deal respec- 
tively with the arthropoda, annclida, flat worms, 
polyzoa, mollusca, tunicates, echinoderms, 
Cnidaria, sponges, and protozoa. .The revised 
edition contains* instructions for the examination 
of six types not included in the first edition, 
namely, a fly, spider, oyster, sea-cucumber, 
Gonionemus, and a sca-anemone. In the account 
of the fly attention is directed to the “anterinaj, 
with their pinnate terminal portion” (the portion 
referred to — the arista — is, however, not terminal 
but dorsal), but the palps arc not mentioned, and 
no attempt is made to elucidate the structure of 
the proboscis. 

In the classification given in the appendix the 
sponges are classed with the Cnidaria as coelen- 
terates — implying a relationship -which modern 
work has shown to be untenable ; another obsolete 
feature is the retention of the “phylum” Vermes 
to include a heterogeneous assemblage of animals 
—flat and round worms, rotifers, polyzoa, brachio- 
pods, F^oronis, Chaetognatha and Sipunculoidea 
(the annelids are placed in a separate phylum). 



^NATURE 


564 


[January 20, 1916 


Vicious Circles in Sociology and ihetr Treatment. 
By Dr. J. B. Hurry. Pp. 34. (London : J. 
and A. Churchill, 1915.) Price 25. net. 

This little book, planned on the lines of the 
author's “Vicious Circles in Disease,” is intended 
to emphasise that, just as in disease, so in social 
life, various pernicious factors are at work which 
act and react upon one another, constituting^ a 
“circle.” Thus crime leads to loss of employ- 
ment, which leads to loss of means of sub- 
sistence, which again begets crime, and tuber- 
culosis leads to poverty, and poverty is a potent 
factor in the causation of tuberculosis. The 
author recognises ten such circles met with in 
sociology, and while they may act separately, 
several of them may be in simultaneous operation, 
e.g. poverty, uncleanlincss, overcrowding, albo- 
holic indulgence, and disease. The remedy is to 
break the circle, and according to the author “the 
first task of the sociologist is to extricate from the 
symptom-complex those dominant factors that 
constitute the circle, to discover the weakest link 
in the unending chain, and to effect a breach at 
the point of least resistance.” The book should 
be of service to the social worker in assisting him 
to analyse social problems into their constituent 
factors, and the references to standard authorities 
which have been freely introduced will likewise be 
helpful. 

]Villing*s Press Guide and Advertisers* Directory 
and Handbook, 1916. Pp. xii + ^87. (London: 
James Willing, I.,td.) Price 15. 

This concise and comprehensive index to the 
Press of fhc Unittid Kingdom, as a sub-title de- 
scribes it, this year reaches its forty-third issue. 

It is as useful as ever. The classified list of 
I>eriodicals arranged under subjects is particu- 
larly useful. The lists of the principal Colonial 
and foreign journals add greatly to the value of 
the compilation. 

LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake ta return, or to correspond with 
the wriierf of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Instruction in Science for Military Purposes. 

In a special war lecture on “ Field Telephones,” 
delivered before the Royal Socity of Arts on July 28, 
1915, I pointed out how the services of science 
teachers might bo utilised with advantage in training 
all ranks of our new armies in this important subject. 
Although in isolated rases work of this kind has oeen 
carried out, and highly appreciated by the military 
authorities, no general scheme of instruction has yet 
been adopted. As the tirgent necessity of such in- 
struction does not appear to be realised, a statement j 
of the present conditions regarding facilities for train- 
ing in science as applied to military purposes may be 
useful. 

The only officers in the British Army w'ho receive 
a scientific training are those belonging to the Royal ^ 
Engineers and the Royal Artillery, who are* attached^ 
to the regular Army. Some who obtain direct com- 
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missions in these branches receive instruction at the 
Ordnance College, Woolwich, at Chatham, or else- 
where; but this is by no means general. For the 
cavalry and infantry officers practically no facilities 
exist. It. does not appear to be generally known 
that the teaching of science at Sandhurst was aban- 
doned many years ago, and even yet has not been 
resumed. The result is that the greater portion of 
the British Army is engaged in conducting a war in 
which scientific knowledge is essential, without its 
officers having the opportunity of studying some of 
the most important matters relating to their duties. 
The circulation of pamphlets dealing with special 
points cannot be regarded as a substitute for proper 
tuition, yet it is practically the only means at present 
employee!. It is with a view to remedying this deplor- 
able state of things that this letter is written. 

At the meeting of the Association of Public School 
Science Masters, held on January 5, Mr. C. L. Bryant, 
of Harrow, presented a scheme for the instruction 
in military science of boys who were receiving com- 
missions directly from school. The subjects to be 
taught were suggested by the Director of Military 
Training in the subjoined: letter : — 

War Office, 

November 19, 1915. 

To the Secretary of the Association of Public 
School Science Masters. 

Sir, — I am directed to inform you that your offer 
to train future officers in various subjects is very 
much appreciated. 

I am also requested to inform you that the War 
Office is not in a position, and is not likely to be in 
a position, to render any assistance in the provision 
of funds, equipment, or instructors. Subject to those 
restrictions, it is suggested that the training should 
consist of the following subjects : — 

Explosives. — ^T he nature of various explosives in 
use — methods of firing charges — care in handling- • 
detonators — fuses — metliods of lighting fuses — gren- 
ades. 

Telephones. — Detection and mending of breaks in 
cables — laying of fines — remedying faults in receivers 
and senders — reading and sending on the buzzer. 

Poison Gases. — Methods of combating same — first 
aid to men suffering from same. 

Range Finding. — Methods of taking range. 

I am to enclose a manual, “Guide to Instructionj 
in the use of Grenades,” and to recommend that in- 
struction in other subjects be from the Manual of 
Field Engineering, from the Training Manual, Sig- 
nalling, as regards Telephones and from the Musketry 
Regulations as regards Range Finding. 

I am to add that every possible assistance will be 
given to you, but that this department cannot under- 
take to communicate with all the Public Schools. 

(Signed) F. C. Heath-Caldwbll, 
Director of Miliiary Training. 

Working on this basis, a syllabus was drawn up 
by Mr. J. Young, of the Royal Military Academy, 
Woolwich, and Mr. Bryant, to which the present 
writer contributed a few suggestions. This work has 
already commenced at Harrow and a few other 
schools, and it is sincerely to be hoped that every 
school will follow on the same lines without delay. 
The instruction, however, should also extend to boys 
atibut to enter Sandhurst, as such will not have an 
opportunity of studying the .first three of the abo\‘ 
-subjects in a proper manner after leaving school. 
B;y' avoiding extraneous matters, a single term’s work 
will suffice, even in the case of beginners, to impart 
a mass of Information of the highest practical valuf’- 
, It seems almost incredible that at the jiresent time 
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boys who receive commissions immediately on leaving 
school are devoting (heir time to the dead languages, 
and enter the Army without a scrap of scientific know- 
ledge. Any headmaster who permits this state of 
things to continue is an enemy both to the boys and 
to his country. 

One difficulty to be encountered is that many 
science teachers may not be familiar with the matters 
covered by the syllabus; but by reference to the pub- 
lications recommended, supplemented by a further list 
compiled bj^ Mr. Bryant, they will soon acquire the 
necessary information. No diffidence need therefore 
be felt on this score; and the teacher who adopts the 
scheme will have the satisfaction of knowing that he 
is rendering the highest service to his country. 

Work in public schools, however, is only one aspect 
of the question. There are at present in our armies 
hundreds of officers who stand in need of instruction, 
and non-commissioned officers and picked men must 
also be considered. It is here that our universities, 
colleges, and technical schools may do invaluable 
work. It is not possible in these cases, owing to 
•^considerations of time, to treat the subjects in the 
same detail as with boys at school or at Woolwich. 
From my own experience, however, 1 can confidently 
state that tw’enty hours* tuition, devoted solely to the 
subjects named, will give any intelligent beginner a 
grasp of the matters under notice, sufficient to enable 
him to apply his knowledge to his duties, and so to 
increase in competence with practical experience. 
Work of this character has already been conducted 
with success at the Fmsbury Technical College, the 
Northampton Institute, Clcrlienwell, and the Norwich 
• Technical Institute ; and if made general throughout 
the country an incalculable amount of good might be 
done. At the present juncture, the 
War Office could not be expected 
to organise such a scheme, and 
everything must therefore depend 
upon the initiative of the indi- 
vidual teacher. To start a class 
he should approach the officer 
commanding troops stationed in 
his locality with an offer to 
give instructions on • tiie lines 
suggested by the Director of Mili- 
tary Training. An arrangement 
may bo arrived at for a num- 
liPr of officers, N.C.O.’s, ' or 
selected men to attend at speci- 
fied times ; twenty being the 
average number who may be 
dealt with to advantage. The 
teacher must expect neither finan- 
cial reward nor official recogni- 
tion, nor assistance in the matter 
of equipment. Everything will 
depend upon his own voluntary 
efforts. 

With r^ard to a syllabus 
for intensified instruction of this 
kind, details of apparatus, and 


effective lines I should bo glad if all who commence 
classes would notify me, stating the subjects taught. 

We are at present devoting all our attention to the 
quantity of men in our armies, forgetting that quality 
is at least equal in importance, and that science alone 
can prevail against science. Speaking at the recent 
meeting of Public School Science Masters, an officer 
returned from France stated that “to his own know- 
ledge hundreds of lives had been needlessly lost 
through the lack of information that should be in the 
possession of every officer.” It lies within the power 
of the science teachers of England to impart a por- 
tion, at any rate, of this much-nceded knowledge; 
and it cannot be questioned that a united effort on 
their part, if promptly made, would be of inestimable 
service to their country. Chas. R. Darling. 

City and Guilds Technical College, 

Finsbury, E.C. 


A Relation between Atomic Weights and 
Radio-active Constants. 


Consider the group of chemically 
topic) elements : — 

Approximate 
ato nic weight 

identical (iso- 

Range of 
a particles 

Radium A 

a> = 2 l 8 

a —4*50 cm. 

Thorium A 

216 

5-40 

Actinium A 

214 

616 

Radium C' 

214 

6-57 

Thorium C' 

312 

8*i6 

Polonium (Ra. F) 

210 

3-58 

If logw be plotted against logo the points will be 
found to lie along a straight line : — 



Fir;. 


K.— The radium elements arc all marked R. The ihoriiun elements are all marked T. 
actinium elements are all marked A. 

The two circlet are the exterpolated points referred to in the text. 

Fig. z shows log « for all the known a>ray elements, as follows : — 


Ihe 


sources of 
lating. 

1 should 


to tl 

be 

the consent 


ecial information re- 
le subjects tliught, 
pleased, subject to 
of the editor, to 


supply these through the columns 
of Naturb,^ provided a demand 
should exist. I appeal most earnestly to all 
teachers pf physics and cheffiistns in the in-* 
terests of the country, to take up this work without 
uelav. One class will suffice to bring home to a 
teacher the good he can do at the present crisis. 
MTth the view of organising future^ work on the most 
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Dots. Period VI. Uranium x (atomic wei^hc 238). Uranium a 1234). 

Crosses. Period IV. Thorium (239). Actinium (330). Radio Thorium (aaS). Radio Actinium (aa6)i 

Dots. Period II. Radium (saS). Thorium X (224). Actinium X (2J2>. 

Crosses. iSeru Period. Emanations from Kndium (aaa>. Thorium (220). Actinium faiS). 

Docs. Period VIh Radium A (a 18). Thorium A (at 6). Actinium A (2x4). Radium C' (214). 

Thorium C' (212). lActinium C' 2to unknown.] 

Crosses. Period Vb Radium C (214). Thorium C (ata). Actinjiim C (aio). 

Dots. Period Vi& Poloniumss Radium F (axo). [Possible aninium element. 206.] 


^ Though some of the lines are somewhat straggling, 
still each group of isotopes gives a line, and the lines 
are approximately parallel and equally spaced. The 
Vhhge4$ thus universally proportional to about the 
aist power of u> in each case. Moreover, the groups 
i^qilow one another in a rational order, Period No. 


.S66 


NATURE 


[January 20, 1916 


VI. of the periodic table being followed by Nos. IV., 
11 ., and zero, and then by Nos. VI u and V«. 

In period Via polonium appears lo be the starting- 
point of a new line, the thorium and actinium ele- 
ments of which arc still unknown. No further pro- 
ducts of AetC are known Corresponding to the 
polonium branch of the radium series, and ActC\ 
if it existed, should, by Fig. i, have the record range 
of about 10 cm. About 017 per cent, of the AetC 
rays are, however, said to have a range of 61 cm., 
which would be fairly suitable to an element of 
at. wt. 2o() on a line drawn parallel to the others on 
Fig. I starting from polonium.^ 

It is specially noticeable that to make tho actinium 
points lie on the same lines as the corresponding 
radium and thorium elements, its atomic weight must 
be reckoned in every case from actinium = 222 instead 
of 226. This means that the actinium scries branches 
oil* from the uranium stock at I’rfj) inslt^ad of at 
l r(i). Either scheme is equally allowable, but no 
< viden('e has hitherto been brought forward lo decide 
between them. 

.\nother set of lines can be drawn on b'ig. i, one 
through the actinium points, one througli the thorium 
points, and the lowest through the uranium elements. 
'Fhe latter are, however, vt*ry scattered, and include 
thorium itself amongst them. The lines do not go 
beyond the “A” elements. 

These relationships were d('tectcd from noticing 
first the evident family resemblance between the 
*> rays in the isotopic groups. For example, in period 
IVb wc have : — 


“ 

K ’ Series 

‘‘ I/' S( rirs 

Soft Ra%, 

^ Ka> 

Ra B 

019 

147 

.. « 5 ' . 

75 

Th B 

0*13 

irS 

.. 59 . 

. 1 10 

Act B 

0‘17 ... 

n *5 

.. 44 . 

. — 

Ra n 

036 

\(n 


. I ;o 

Lead 

— 

174' 

.. 

. — 


Among the /3 rays something of tho sort is notice- 
able, /A generally falling with incr<‘asing atomic 
weight, but for the very soft (/i) rays /a is directly 
proportional to tlio 33rd power of oa. 

F. Gimjekt Carru'iiif.rs. 

December 14, 1915. 


The Naming of Earthquakes. 

An earthquake is usually distinguished by the name 
of the town, province, or country, m ar or within which 
it originates, and by its date — the double nomenclature 
serving to determine hs position in space and time. 
With regard to the latter element, absolute uniformity 
prevails. The year, month, and day are always give^i, 
except for great and long-past earthquakes, for which 
the year only is suflicient. My object in this letter 
is to suggest the desirability of similar uniformity in 
the use of the place-name. 

Nearly all seismologists have a different standard 
for earthquakes of their own country and for those 
of distant lands. An Italian, for instance, will speak 
of a Benevento earthquake or a Neapolitan earth- 
quake, but also of an Indian earthquake, or even of 
an Asiatic or Pacific Ocean earthquake. Temporarily, 
no doubt, the use of the country's name is eonvenient; 
but, as every country contains many seismic regions, 
its continuance • is undesirable. Even in the .same 
country various methods prevail. Thus, Indian .seis- 
mologists describe a Bengal, a Kashmir, and a Kangra 
earthquake. 

^ With such ft short of«'« it Is tint e-vy to disiingtiitb log 10 from a. 
For convenience, u» and a aie both shown on this scale, as well as log w anti 
log a. 

The 6 giirc for lend » for the cbnrarteristic X*ray. 
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These variations in 'nomenclature are clearly incon- 
venient. On the one hand, different names are given 
to the same earthquake. Thus,' one may be called 
the East Anglian, the Essex, or the Colchester earth- 
quake ; another the Indian, the Assam, or the Calcutta 
earthquake. On the other hand, the same name is 
applied to earthquakes with different origins. In the 
writings of Italian seismologists, the terms “Cala- 
brian earthquake” is of frequent occurrence. As a 
family or generic name it is useful, but it groups 
together earthquakes which belong, as Dr. M. Baratta 
has shown, to eleven different seismic zones. Thus 
the six great earthquakes of the Calabrian series of 
1783 affected in succession the Palmi, Scilla, Monte- 
leonc, Mcsbina-Scilla, Monteleone, and Girifalco zones, 
and might with advantage have been designated by 
their names. Again, the earthquake of 1638 occurred 
in the Nicastro zone, .that of 1659 in the Monteleone 
zone, that of 1836 in the Bisagnano zone, that of 1854 
in the Cosenza zone, that of 1894 in the Palmi zone, 
and that of 1907 in the Gerace zone. These earth- 
quakes, in like manner, might be named after the 
corresponding zones. To this rule, however, there* 
riiusl be occasion.'! I exceptions. For in.slance, the earth- 1 
quake of 1905 originated in five zone.s, and it would 
be out of the question to call it the Palmi-Monteleone- 
Nicastro-Cosenza-Bisagnano earthquake of 1905. 
When the epicentre covers so large a part of a pro- 
vince, it cst.ablishrs a claim for this earthquake to be 
known as the Calabrian earthquake of 1905. 

While adhering so far as possible to prevalent cus- 
toms in naming earthquakes, and especially adopting 
those assigned to them by their principal investigator.s, 

I would suggest that the choice of names should be - 
determined by the following principles : — 

(1) Old and obsolete names of districts, such as East 
Anglian, should be avoided, as conveying little or no 
impression of locality to foreign seismologists. 

(2) N.anies of valleys, hills, seas, lakes, or other 
physical features should not as a rule be used, with 
perhaps occasional exceptions, such as Exmoor or 
Ochil, when there are no prominent towns or villages 
in the neighbourhood of the epicentre. 

(3) Names of islands as geographical terms may, 
however, be usefully employed when the islands are 
small (as Zante), or perhaps large and not well known 
(as Formosa), but not when they are large and well 
known (as Jamaica). Thus, it would be more con- 7 
venient to speak of the Ischian than of the CasamieA. 
ciola earthquake, and of the Kingston and Port Royal 
than of the Jamaica earthquakes. 

(4) Whenever possible, the name of a prominent or 
well-known town near the epicentre should be applied. 
The term Charleston earthquake, for instance, is 
more descriptive than the Woodstock-Rantowles earth- . 

uake, though these places are much closer* to the 
ouble epicentre. 

(5) If there is no large. town near the epicentre, the 
name of a small town or village (with that of the 
province or county added in brackets) may be used 
with advantage, such as the Viggianetio (Basilic, ata) 
earthquake of 1894, or the Strontian (Inverness-shire) 
earthquake of 1902. 

(6) When the epicentral area is of considerable size, 

the n.arno of a single town ceases to convey the desired 
impre.ssion, and the names of many places would be 
cumbrous. Thus, an earthquake with ajn epicentral 
area at least 290 miles in length deserves the name 
of Californian rather than Ih.at of San Francisco, An 
earthquake which originates in five seismic zones, 
which are often disturbed separately, is, as already 
mentioned, suitably described as a Calabrian earth- 
quake. Charles Davison. 

16 Manor Road, Edgbaston, Birmingham. 
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■ORIGIN OF GREEK TRAGEDY.^^ 

T he object of this, Prof. Rldjfcway’s latest 
contribution to the early history of the 
stage, is to expand and reinforce with additional 
evidence the thesis which he formulated in his 
“Origin of Tragedy,” published in 1910. The 
doctrine of this earlier work asserted that the 
drama of the Greeks was not, as had hitherto been 
supposed, derived from the cult 
of Dionysus, but was based on 
the worship of the dead, and 
reflects the primal tragedy of 
human life. In order to secure 
this position it was necessary to 
controvert the theories of t^o 
allied schools of interpretation 
of primitive religion, and, as 
often happens, the constructive 
part of the work is inferior in 
interest to the polemical, when 
the attack falls into the hands of 
a critic so acute, learned, and 
witty as the writer. 

In dealing with the school 
represented by “ The Golden 
Bough,” Prof. Ridgeway 
begins by stating that “ it is 
with extreme reluctance and 
with genuine sorrow that I 
have found myself compelled 
to differ on this fundamental 
question from one of my oldest 
and best friends.” The gulf 
fixed between Sir James Frazer 
and himself is, indeed, great. 

The former holds that vege- 
tation spirits and the pheno- 
mena embraced under the term 
Totemism are primary and 
absolutely independent of the 
belief in the existence of the 
soul of man after the death 
the body. Prof. Ridgeway, 
on the other hand, asserts^ that 
vegetafion spirit's and Totcmic 
beliefs are merely secondary 
phenomena, all depending on 
the primary belief of mankind 
in tho' continued existence of 
the soul after the death of its 
carnal covering. He rejects 
the famous explanation of the 
Nemi story> which he holds to 
be largely based on supposi- 
tions and suggestions. The 
priest of the Arician grove 
is not the personification of 
the oak, which is not the sacred tree at 
Olympia, the centre of the worship of Pan- 
Hellenic Zeus, but derives its sanctity from its 
association with a death .cult, the worship of 
Egeria suggestin^f that honour was paid to the 
burial place of the Egerii. 

^ Dram«8 and nraiimttc Dances of Non-Kuropean Races in 

facial reference to the Origin of Greek Tragedy." By Prof. W. Ridgeway. 
xv+448. (Cambridge: At the University Press, 1913.) Price 15/. net. 
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I The attempt of Sir James Frazer to account for 
dramatic performances by the dramatisation of 
the .seasons is ^also necessarily rejected ; magic is 
not antecedent to religion ; and with the abandon- 
ment of the vegetation hypothesis goes the doc- 
trine of Dr. Farncll that dramatic jKjrformances 
of this type are primitive, and antecedent to 
dramas based on human life. The criticism of the 


school represented by Miss J. E. Harrison and 
her fellow-workers, Prof. G. G. Murray and Mr. 
F. M. Cornford, who postulate* the Eniautos 
Daimon and heroes as a projection from certain 
choses saerdesy is even more drastic. An impor- 
tant part of the material adduced to support the 
supremacy of ancestor worship as the basis of 
primitive cult and belief comes from India, and 



Kic. I.— Scene in a Kamapiay : Ram Chandra and L:ikshman:\. From "The Dramas and Dramatic 
' Dances of Non- European Races." 
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the eiihemcristic views of the late Sir A. Lyall, 
which regard most of the gods of Hinduism as 
deified men, are fully accepted. The mana of Dr. 
Marett resolves itself into a development from 
relic worship, and his dogma that religion de- 
velops from the undifferentiated to the differen- 
tiated is criticised on the ground of the com- 
plexity of savage society, and in particular its 
highly developed system of relationship. 

It w’ould be premature to discuss these posi- 
tions, which are still the subject of acute contro- 
versy, and the forces now on the defensive may 
be in a position to make a successful counter- 
attack. This much may be said : while Prof. 
Ridgeway has doubtless succeeded in proving that 



Fig. 2.— The iJulTnon {Tchou). From ‘’'rhe Diainah .ind Dramatic Dancei of Non- 
Kuropciin 

the cult of the dead has exercised potent influence 
on the development of drama — indeed, his leading 
opponent, Profi Murray, admits that “it can be 
shown that every extant tragedy contains some- 
where towards the end the celebration of a tabu 
tomb” — many will hesitate to refer such a com- 
plex as dance and drama throughout the world to 
a single concept; andf to take India alone, Sir 
A. Lyall’s view^ which excludes the cult of spirits 
other than human, leaves unexplained the devo- 
tion to Siva, who was in origin a storm god, later 
developed, into a deity of fertility, or to the still 
potent spirits of mountain, river, or spring. 

We have almost exhausted our space in dis- 
cussing the important problems raised in the 
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introductory chapter, in which the learning, 
acumen, and wit of the author are conspicuous. 
The material on dance and drama among bar- 
baric and savage races is of the highest value, and 
must be studied by all future histprians of the 
stage. The facts from India, due to help re- 
ceived from Sir John Marshall and the staff of 
the Archaeolagical Survey, are of special interest; 
and the line collection of photographs taken for 
this work is admirable. Two of the illustrations 
are here given, by the courtesy of the publishers. 
When wc are told that the Shiah form of Islam 
is dominant in India, it may be pointed out that 
though this sect is more active and fanatical than 
that of its rivals, the Sunnis, the latter holds a 
decided niimcfrical superiority. It is to be 
- - regretted that the proofs of the chapter on 

. ^ Hindustan were not read by a competent 

» ' Oriental scholar, who would have been able 

' to detect some irritating perversions of. 

names which detract from the scientific 
” * . accuracy of the work. 


THE METRIC SYSTEM AND 
DECIMAL COINAGE. 

T HMRE are probably few readers of 
Nature who do not realise that what 
is being referred to in the Press as “The 
War after the War” is nothing more 
than a tardy appreciation of the “war 
before the war ” which Germany has 
been waging against England for a 
quarter to half a century in the 
applications of science to commerce. 
It has been stated over and over again 
that German firms have been ousting 
British trade in many countries by issuing 
price lists containing quotations in the 
metric system of weights and measures. 
A further element of success has been 
that the enterprising Germans have iui 
many cases told prospective purchasers 
the exact amount of money iit their own 
currency which they would have to 
pay in order to have the goods de- 
livered at their house, free of car- 
riage, customs dues, or all ^ other 
charges. 

Now scientific men have been pr^ching the 
adoption of the metric system for years. The 
advantages which this country would gain by dis- 
carding British weights and measures, and using 
those which have now become international, are 
well known to every thinking man. In these cir- 
cumstances it must be regarded as regrettable 
that the Electrical Review, in a series of articles 
entitled “ Decimal Coinage and the Metric 
System” (October 15 to November 26), has asso- 
ciated these undoubted claims for standardisation 
of units with the advocacy of a change of monetary 
system which nobody understands^ and which does 
not appear calculated to advance the cau§^ 
international uniformity. 
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The 'editor of the journal in question circulated 
among business firpis about 450 copies of a letter, 
to which more than '120 replies were received. 
The following questions were asked of the re- 
cipients of the letter : — 

1. Do you employ^ the metric system in your corre- 
spondence with foreign clients? 

2. Are your products 

(а) described in your catalogues in . terms of 
metric weights and measures? 

(б) priced in terms of foreign coinage? 

3. Do you employ the metric system in your work- 
shops? 

4. Are you in favour of the adoption in this country 

(a) of decimal coinage ? 

(b) of metric weights and measures? 

5. May we quote your name in referring to your 
replies in the Electrical Review? 

The result has been a very thorough discussion 
of the advantages of the metric system, and the 
^absence of any substantial evidence regarding the 
^monetary question. Many firms are actually using 
metric units; in electrical, physical, and chemical 
work they have become universally recognised, 
and in cases where they are not exclusively 
adopted they arc at least used in foreign trade. 
On the other hand, few firms are able to give 
quotations dn foreign currency, owing to the 
varieties of foreign coinage and the fluctuations 
of the rate of exchange. Where manufacturers 
have expressed themselves favourably to decimal 
coinage their replies strike us as not being based 
on any substantial grounds. 

In examining this aspect of the subject the 
questions which naturally arise are : — (i) What is 
meant by decimal coinage? (2) What countries 
have adopted it? (3) What is the system it is 
proposed to adopt here? 

Now the decimal system of weights and 
measures which is in international use is based 
on a distinctive and unique nomenclature for tens, 
hundreds, thousands, and the corresponding sub- 
multiples of the fundamental unit, '►whether it be 
>a unit of length, capacity, or weight. By a 
process of natural selection those multiples and 
submultiples have been retained which have been 
found most useful ; for example, millimetres, 
centimetres, metres, and kilometres, to the ex- 
clusion of other derived units. But no country in 
the world has adopted a decimal coinage based 
on this nomenclature. Instead of this we have 
a perfect c))aos of centesimal systems, each based 
on the subdivision of a fundamental unit into a 
hundred “cents.” In most cases, sums of money 
amounting to millions of pounds are expressed 
in terms of a unit no larger than a shilling, while 
sums less than a shilling are expressed in tenths 
of a penny, although coins of less than five-tenths 
arc rarely used. In some cases larger 

unit is commonly used in preference to the 
^ The plea for a decimal coinage must thmfore 
either be an advocacy, not. of a decimal astern, 
but of a centesimal system similar to one wf^tually 
m use, or it must represent a demand for' abme- 
thiagt,,ncw and different. 

Now the disadvantages of uniformity will be 
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evident to anyone w'ho travels in one of the 
countries of the so-called Latin Union, such as 
France, Switzerland, Italy. It is often quite im- 
possible to obtsiin change for a sovereign in the 
current coin* of the realm. Instead the traveller 
receives a collection of coins of •a number of 
different countries, some of them good, others 
bad. The only countries in which bad money 
can never circulate are those, such as Germany 
and Austria, which have distinct monetary units. 
If England were to adopt the franc and centime, 
England would soon be flooded with foreign 
money. The difficulty of deciding, by means of 
diagrams, whether a particular coin is good or 
bad is at least equal to the difficulty of reducing 
shillings to pence, and most inhabitants of the 
countries in question have accumulations of bad 
money that they arc only too glad to pass off on 
an uninitiated Englishman. 

If, however, the system is to be different from 
those of other countries, it is difficult to see how 
it can facilitate foreign commerce. The exchange 
value of an English sovereign is well known all 
over the world, and quotations in pounds are fully 
understood. The only difficulty may arise among 
foreign clients with the twelve pence in the 
shilling. But in foreign trade pence practically 
never enter into the calculations, and all that the 
manufacturers need do is to give their quotations 
in decimals of a pound, which they can easily do. 

It is in the last of the series of articles that the^ 
contributor of the Electrical Review gives him- 
self away. After obtaining overwhelming evi- 
dence of the advantages of the metric system, he 
proposes that the coinage shouffl be changed first, 
and that the remaining changes should follow 
within a time-limit of one twelvemonth. It 
would appear that the proposed coinage should 
leave the pound and the shilling intact, and should , 
depreciate the value of the penny by about 4 per 
cent. 

We need not have any serious apprehensions 
that Parliament would ever consent to a proposal 
which would rob the working-man of a fraction 
of the value of his penny while leaving the income- 
tax payer unmulcted. It is^ however, fairly evi- 
dent that if such a scheme were adopted penny 
articles u/buld fiot be sold for less than a penny 
farthing, and we should thus approximate to the 
system of marks and pfennige of Germany. 

The writer of the present article happened to 
be travelling in Austria a little while after the 
change from gulden and kreuzer.to kronen and 
heller, and although this alteration involved 
nothing more than doubling the figures, the con- 
fusion was very great and the change took a 
long time to effect. 

It is quite clear that any attempt of this kind 
introduced during the present universal up- 
heaval would lead to a state of chaos in our inter- 
national trade which would induce our foreign 
clients to transfer their business to Germany, or 
to some neutral country with the coinage of which 
they had become familiar. 

In conclusion, whether the attempt to introduce 
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deoimal coinage be desirable or undesirable, its 
association with a movement for adopting^ the 
metric system can only have the effect of retard- 
ing a change for which the time is ripe, and which 
is necessary in order that Great Britain may hold 
her own in the world of international commerce. 

G. H. B. 

NOTES. 

The recent circular addressed to the dealers in 
platinum by the Director of Materials in the Ministry 
of Munitions requiring them to make a return of the 
whole of the stock of this metal, its ores and residues, 
on their premises, and forbidding any trading without 
a permit under a heavy penalty, will cause no surprise 
to those scienlitic men who are cognisant of the 
situation. Indeed, it is to be regretted that this step 
has npt been taken before. It is most unfortunah' 
that this rare, and for many purposes indispensable, 
metal has been allowed to be usc.'d for jewelry an<l 
purely ornamental purposes. Either silvt^r or gold is 
much better adapted to the production of attractivt* 
ornaments and is more beautiful than th(‘ greyish- 
white of platinum, while, of course, neither has the 
high melting point, electrical resistance, and chemical 
refractory qualities which make platinurn so valuabh* 
a metal both in science and in the arts. 'J'he normal 
annual world’s output of this metal is about 300,000 
troy ounces. This figure dropped in 1914 to 250,000 
ounces in consequence of the outbreak of war. Russia 
produces 95 per cent, of the world’s total, chiefly from 
the Ural placers. The crude platinum contains from 
70 to 90 per cent, of this metal, but it is invariably 
alloyed with iron in considerable proportions and witii 
varying amounts of the other metals of the platinum 
group. Colombia produces about 10,000 ounces, while 
the total output fjf other countries does not exceed 
2000 ounces. It is obtained in the United States Mint 
in the electrolytic refining of gold and silver, but only 
in amounts of about 200 ounces per annum. A small 
amount is also reewered from the mud resulting from 
the electrolytic refining of copper. Considerable in- 
terest was aroused by the recent announcement that 
platinum had been discovered in the Lower Rhine 
region of Gerfnany. No statements as to its po.ssibl€ 
commercial exploitation have as yet been forthcoming. 

.Since the outbreak of war, the research institutes 
and stations aided by the Board of Agriculture undTer 
the Development Act scheme have been fulfilling 
useful functions. . The new conditions have given rise 
to many new problems, chiefly in regard to the use of 
new feeding stuffs and the supply of artificial 
manures. In relation to the former, the blockade of 
Germany’s imports has led to the appearance on the 
home markets of a number of oil-seed residues, such 
as palm-nut kernel, coconut, etc., in regard to the 
use of which' as feeding stuff. s little precise informa- 
tion was available; again, the scarcity and dearness 
of some ,of the other better known materials have 
necessitated the use of substitutes, and it ha.s become 
important to supply agriculturists with advice on the 
making up of rations containing unfamiliar mixtures 
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of ingredients. The Institute of Animal Nutrition at 
Cambridge has given valuable ajd in this direction, 
and the monthly notes which it contributes to the 
Journal of the Board of Agriculture contain informa- 
tion which has been much appreciated by farmers. 

The utilisation of peat, whether as a source of 
power, for u.se in the manufacture of explo- 
sives, or as the basis of a manure, is attract- 
ing much attention at present, and the sub- 
ject is naturally one in which the Rothamsted 
Experimental Station is in a position to undertake 
useful work. At the request of the Board of Agri- 
cultur€‘, the station has recently undertaken to make 
a complete investigation of the claims made in regard 
to Prof. Botlomley’s bactcrised peat or “humogen,” 
the nature and properties of which were described in 
Nature of Dcci inber 9, 1915 (p. 399). As they have 
b«.'en stated in the daily Press, these claims appear to 
be threefold : first, that the substance contains an 
accessory food substance; secondly, that it supplies 
.soluble humus ; and, thirdly, that its nitrogen content 
is higher than that of most organic manures. The 
first claim- the presence of an accessory food sub- 
stance — is the one that will attract most attention, for 
if it can be substantiated it will not only constitute 
a distinct scientific advance, but will* make the 
economic problems involved much simpler. 
“Humus,” after all, is the cheape.st manure, and it 
is not likely that for ordinary agricultural crops any 
manufactured product will be able to compete with 
such a cheap source as the farm manure-heap. The 
investigation at Rothamsted will include an examina- 
tion of the proccss<*s by which humogen is manu- 
factured, as vvtdl as trials on a field scale under care- 
fully controlled conditions. 

Mr. Tennant .stated in the House of Commons a 
few days ago that from the beginning of hostilities to 
November last, 1365 cases of enteric (typhoid) fever 
were reported as having occurred among British troops 
in France and ♦Belgium. Of these, 1150 had been , 
diagnosed after bacteriological examination^ In 579^ 
cases where there had been inoculation there were 
35 deaths, and in 571 cases where there had been no 
inoculation there were 115 deaths. We hope that Mr. 
Tennant’s statement will put a stop to the last trace 
of opposition to the protective treatment against 
typhoid fever. We do .not say that the method is 
perfect; but we do say that it protects our soldiers 
from dying of typhoid fever. The figuriS)^ given by 
Mr. Tennant arc absolutely final ; the method, in year.s 
to come, may be improved ; but the good which it ha^^ 
achieved is past all possibility of sane doubt. Happily, 
the opposition never came to much, and now is coining 
to an end. It has had one good effect on the public 
mind : it has helped to destroy the influence of the 
“ anti-vivisectionists ” and the “anti-vaccinationists.” 
These two bodies, never far apart, made common cause 
against the work of protecting our soldiers against tlv- 
horror of death from typhoid fever. Among the “anli ” 
assertions, we may note the statement- that typhoid 
and paratyphoid are so like each other t^t the fig^i^c- 
for typhoid are worthless. This assertion Is illpirue 
Even if we add the paratyphoid cases to the typhoid 
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cases, and put them all together, the results of the 
protective treatment are still above the least shadow 
of doubt. If any ’reader wishes to have leaflets for 
distribution, giving a simple account of the treatment, 
he should apply to the hon. secretary of the Research 
Defence Society, 21 Ladbroke Square, London, W. 

A LUNCHEON was given to Sir Edward Carson, on 
January 12 at the Savoy Hotel, by the Institute of 
Industry. In his address Sir Edward Carson referred 
to a number of questions which would have to be 
answered after the war, and urged the need for con- 
centration of effort. He said there should be no essen- 
tial article, either for the arts of peace or for the 
arts of war, upon which we could not within the 
Empire lay our hands. He never could understand, 
he continued, why the question as to what was best 
for our industry, commerce, and finance should be any 
concern of the party politician. It was a pure business 
question, and it was there that the Institute of Indus, 
try came in. It was for them, by strengthening it 
and working out these problems, to make themselves 
felt in the settlement of these great matters. A dis. 
cussion was opened by Mr. J. Taylor Peddie, chair- 
man of the institute, by an address on the new national 
business policy. He explained that among the objects 
of the institute it was intended to secure the establish- 
ment of a Ministry of Industry, to develop national 
and Imperial industries, and to stimulate and en- 
courage the standardisation of our educational system. 
The following resolution was adopted unanimously : — 
“ That this meeting of manufacturers and other repre- 
sentative men closely connected with all phases of 
industrial activity in the British Empire, fully endorses 
and approves of the objects and policy of the Institute 
of Industry, and recommends all persons or companies 
interested in the industrial life of the British Empire 
to support the institute by becoming members.” 


passed over because they have been sent to a wrong 
department, and that promising ideas may first be 
tested by scientific experiments and be put into prac- 
tical application if successful. We have advisory 
boards of Invention and research connected with the 
Admiralty, Ministry of Munitions, the Board of Educa- 
tionf and other Government departments, but Mr. 
Lloyd emphasises the need for a new department which 
will co-ordinate the whole service for the promotion of 
science and invention. He invites all who are willing 
to help to attain this end to communicate with him. 

I Several letters on the relation between science and 
* industry, with particular reference to the decline of our 
dye-stuff industry, appear in the Observer of January 
16 as comments upon an article contributed by Prof, 
H. E. Armstrong to the issue of our contemporary a 
I week before. On one side* we are told that the old 
' patent laws, which allowed the Germans to make our 
dyes, but prevented us from making theirs, was chiefly 
responsible for the loss of the dye industry; and on 
the other that the decline was due to the neglect of 
science by our manufacturers and commercial men. 
As to the employment of chemists, Mr. W. G. Black 
asserts that “the British manufacturer is alive both 
I to their value and limitations,” and the editor of the 
Dyer and Calico Printer that “the British colour- 
' making trade generally has never been without good 
business men and clever research chemists.” Mr. 
J. W. Green, registrar of the Institution of Chemical 
Technologists, supplies the answer to these views in a 
statement of the training and position of the technicab 
chemist in this country. The college and the factory' 
I are admittedly not in sufficiently close touch, but the 
relationship between them will •become much stronger 
I when the prospects of a properly trained industrial 
chemist are improved. Mr. Green says that one of the 
I largest concerns of its kind pays its chemists thirty-fi^ 
shillings a week each as a maximum salary, while a 


Mr. F. M. Lloyd, Bes.selsleigh, Douro Road, Chel- 
tenham, has issued a circular in which he urges the 
establishment of a Board of Investigation and Experi- 
ment, not only to consider suggestions, but also to 
carry^ out experiments upon them, with the view of 
bringing any that are of practical utility before the 
notice of military or naval departments, or otherwise 
promoting their development for national purposes. 
The weakness at present results from want of organ- 
isation. It cannot be expected that the officials of all 
the greats Government departments are able to judge 
of the pI‘acticabUity or value of the scientific sugges- 
tions or inventions placed before them; so it often 
happens that ideas are pigeon-holed or correspondents 
are advised to apply to other officers or departments. 
Mr. Lloyd gives several instances of this repressive 
policy ; and. he asks that the whole question of inven- 
tion and experiment should be placed on a sounder 
basis, and that greater facilities should be given to the 
inventor. A new department had been established in 
France to co-ordinate the vork of men of science and 
engineera for the service of the country, to examine 
propofiilals are feasiUe, and assist in the realisa- 
ilm of promising ideas. A like centralisation seems 
toT be needed here, so that suggestions shall not be 
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skilled labourer in the same firm can earn five or ten 
pounds a week, and his wages never drop to the level 
of the chemist. This is typical of the value which our 
manufacturers usually place upon the work of the 
chemist, and it is not surprising that such an attitude 
has had its effect on academic circles. What is 
urgently wanted is a definitje training and status for 
the profession of chemistry, and effiaent co-operation 
between the technical chemist, the chemical manulac« 
turer, and the Government. 

The Guthrie lecture* of the Physical Society will be 
delivered at the Imperial College of Science on Friday, 
January 28, by Mr. W. B. Hard^., upon the subject 
of “Some Problems of Living Matter.” 

Major F. W. Mott, F.R.S., will deliver the Lett- 
soinian Lectures to the Medical Society of London on 
February 7 and 2 1 and March 6, taking as his subject 
the effects of high explosives on the central nervous 
system. 

It is announced in the Daily Mail of January 18 
that Dr. Aylmer May, principal medical officer of - 
Northern Rhodesia, has been selected by the War 
Office to undertake research work on the western 
front in connection with wound infection. 


■I 
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An exhibition of photographs demonstrating the 
application of photography to marine biology, by Mr. 
F. Martin-Duncan, is open free to the public on pre- 
sentation of visiting card at the Royal Photographic 
Society of Great Britain, 35 Russell Square, W.C., 

and will remain open until Saturday, February 12. 

♦ 

Owing to the generosity of Mr. J. S. Corder, a 
member of the committee of the Ipswich Museum, the 
whole of the remainder of the collection of flint imple- 
ments of the late Lieut.-Col, Underwood has now 
passed into the possession of this institution. The 
Ipswich Museum had already purchased all the Dover- 
court and local specimens belonging, to Col. Under- 
wood, and this new acquisition will add greatly to the 
extent and value of the prehistoric stone implements 
displayed in the building. The arrangement of the 
specimens has been placedTin the hands of the curator, 
Mr. J. Reid MoirJ 

The railways of Asia Minor and Syria attract much 
attention now in view of their relation to the war in 
the Near East. A useful paper on the subject accom- 
panied by a large folding map appears in the Bulletin 
of the American Geographical Society for December, 
1915 (vol. xlvii., No. 12). The nationality of the 
dominant control in each line is shown by distinctive 
colouring on the map. The German railway through 
Asia Minor from Scutari to Aleppo is complete except 
for the Taurus tunnel. It has coastal links by a 
French railway to Smyrna and Soke, and by German 
lines to Mersina and Alexandretta. From Aleppo it 
runs to Harran, but later reports announce its com- 
pletion to Ras-el-ain. The only part of the Bagdad 
railway in working qrder is between Samarra and 
Bagdad. When the Taurus tunnel is completed there 
will be through railway communication from Scutari 
vfd Aleppo to Damascus, and thence by Turkish lines 
to Medina, or to Gaza, near the frontier of Egypt. 
Details are wanting of the reported line, now being 
built, from the .Syrian lines into Egyptian territory. 
The Medina line is to be extended to Mecca and 
Jedda. The whole cost of this line from Damascus 
southward is said to have been met by offerings of 
faithful Mohammedans. 

* An earthquake of some, importance for this country 
was felt in the Midlands on January 14, at 7.29 p.m., 
chiefly in Staffordshire, though the disturbed area also 
included the greater part of the adjoining counties 
of Cheshire, Shropshire, Warwickshire, and Derby- 
shire. From the reports so far collected, it appears 
that the shock was felt from the neighbourhood of 
Manchester on the" north to Hartlebury and Heiil^-in- 
Arden on the south, and from Leicester on the east 
to Malpas on the west. The disturbed area must 
therefore be at least 85 miles long from north-west to 
south-east, and 65 miles wide, and containing about 
4340 .square miles. The centre of the area is in the 
neighbourhood of Stafford, a district which has not 
been the seat of a strong earthquake for many years. 
The earthquake was probably a twin earthquake, for 
the shock consisted of two series of vibrations through- 
out a large part of the disturbed area. Mr. J. J. 
Shaw states that the earthquake was recorded by his 
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seismograph at * Bromwich. ' iThe movemtat 
began at 7.29 p.m. For the first two minutes the 
vibrations were very rapid and ceas^ to be perceptible 
about 7.40. 

A GREAT earthquake was recorded at Sydney on 
January 14, the seismograph at the River View Col- 
lege being disturbed so violently that the needle left 
the recording sheet. It is estimated that the epicentre 
lay about 500 miles to the north-west of Port Darwin. 
On the same day a disastrous earthquake is reported 
from New Guinea, especially at Raboul, the seat of the 
Government when that portion of the island was under 
German control. No times are as yet known for 
either earthquake, but it is evident that the reports 
can scarcely refer to the same shock unless there is 
some error (say, north-west for north-east) in the esti- 
mated position of the epicentre. It is worthy of notice 
that a large part of New Guinea is almost aseismic, 
though earthquakes are not infrequent at Dorei, and 
near the eastern extremity of the island. 

Mr. George Tucker, chairman of the Electrician 
Printing and Publishing Co., Ltd., tlied last Saturday 
after a long illness. He was sixty-four years of age, 
and had been connected with the Electrician since 
1878. Starting as a compositor, he won his way to 
the supreme control of the Electrician Col by sheer 
hard work and business ability. In 1883 he was 
appointed overseer of the printing department, and in 
1887 was made publisher and business manager. It 
was, we believe, largely due to his representations 
that the proprietors of the Electrician decided on the 
policy of publishing technical books and advanced 
text-books on electrical subjects, the earlier volumes 
of which particularly did much to advance the accurate 
study of applied electricity. 

We notice with regret the announcement in the 
Times of the death, on January 16, of Dr. H, Wil- 
liams, medical officer of the Port of London. Dr. 
Williams was born in Weymouth in 1862, and received 
his medical education at St. Bartholomew’s Hospital. 
His appointment as medical officer of health ;for the 
Port of London was made in 1901. He took a deep 
interest in all that concerned the welfare of the Tort, 
and it is due to his scientific enthusiasm that the work 
there has been of so progressive a character. He was 
a vigilant detective of disease, and he spared no pmns 
to shut the door in the face.of epidemic conditions.* . 

Wa see in the Chemist and Druggist the announce- 
ment that Dr. Georg Grubler died last November in 
Jena. In his early ^ys he was a phantiadstli but he 
soon became an earnest student of physiological chem- 
istry, and in 1880 he founded a laboratory at Leipzig, 
where he dejroted himself to physiological and bac- 
teriological research. He became well known for his 
work in connection with the proteins, add after he 
retired to Dresden in 1897 became interested in the 
subject of enz3rm€s, and especially in their preparation 
in as pure a form as possible. ‘His so-called “pure” 
pepsin, trypsin, and steapsin are well-known prepara- 
tions. He is, however, most widely known for 
bacteriological stains, which have a world-wide fe] 
tation. 



NATURE 


573 


'January 20, 1916] 


T|tt war has just inflicted another heavy loss upon 
King V'*. College, London/ in the death of Capt. 
Matthew Thomas, yth Loyal Lancashire Regiment, 
who was shot in France on December 31, 1915. Capt. 
Thomas was a fellow-student with Thomas Wright 
(whose death we reported last May). He passed 
in 1909 from the Grammar School, Wigan, to the 
training department at King’s College. While there 
he obtained first-class honours in physics at the B.Sc. 
examination in 1912. He stayed on for two more 
years, winning the Layton Research Scholarship and 
doing tutorial and research work under Prof. Barkla. 
Soon after Prof. Barkla took up his present post in 
the' University of Edinburgh, Mr. Thomas obtained 
a junior appointment there under him, but he was 
prevented by the outbreak of war from entering upon 
what would assuredly have been a very valuable 
career in science. He was given a commission in 
August, 1914, and obtained his company eleven 
-months later. He fell whilst warning his men to 
take cover from a dangerous sniper, to whom, alas! 
he himself became a victim. 

The problem of Cape horse-sickness is discussed 
by Sir Arnold Theiler in the South, African Journal 
of Science for October, 1915 (Vol. xii.. No. 3). The 
microbe of this disease is not known, as it is a “filter- 
passer”; it is probably conveyed by a winged insect, 
though this also is unknown, for horses stalled in 
stables made insect-proof are protected from the 
disease. There is a definite horse-sickness season, so 
that the virus must be maintained in some “ reservoir ” 
in the intervals, but so far the species responsible has 
not been discovered. No form of treatment is of much 
avail, and for the time being the eradication of horse- 
sickness lies in the protection of animals against 
infection. 

In the December issue of Man Dr. W. L. Hild- 
burgh describes, with illustrations, a large collection 
of amulets from Cairo and Japan. Of the former some 
are dependent for their supposed virtues primarily on 
. qualities inherent in their materials, though in some 
cases these qualities have been enhanced by art. 
Silver ,v which is regarded as a protection against evil 
supernatural beings, is largely used in ^heir construc- 
tion, arid the mounting is generally such as to give 
the amulet the form of a pendant. Among the 
Japanese examples that of the manjinai, intended to 
attrapt ,the love of a person, is common. It often 
takes tha^^hape of a dog, supposed to act as an agent 
to cause.- the arrival of a person desired. The magical 
intention is, prominent in this series of examples, as 
. in the case of a special form, prepared with tl]^ eyes 
f left blank; of the tumbling toy representing the leg^ 
‘. less ascetic Daruma. To secure the atfbinment of 
what is desired the image is promised the gift of one 
or both eyes if the desired resuit be secured 

Of t^ parasitic hymenoptera known “ Chalcids “ 
more than four thousand species have been described. 
Several hundred new Australian species have* now 
bq^. added to this list by Mr, A. A. Giraulti Thecc 
otjBuUy de^ibed in vol. iv. of the Memoirs of the 
Qc^nsland ' Museum. The labour e.\pended in pre- 
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paring this volume must have been enormous. But 
whether the author was justified in creating such an 
array of new species from the evidence of single 
specimens alone will show. Only in a few very 
exceplional cases, it would seem, was it possible to 
give the name of the hosts of such parasites. As a 
rule the author can do no more than describe the 
habitat as “Gordonvale, Queensland.” In his intro- 
duction he comments with enthusiasm on the remafrk- 
able diversity in structure and coloration which these 
If inute flies exhibit. The family, he remarks, “ is open 
to philosophical treatment of the highest order.” 

To discover whether the various objects carried 
about on the spines of the purple-tipped sea-urchin 
(Echinus miliaris) were accidentally picked up or 
deliberately placed there has recently formed the sub- 
ject of a series of experiments by Mr. H. N. Milligan. 
He gives the results of his inquiry in the Zoologist 
for December. While usually stones, sea-weed, or 
shells are carried, tube- worms, hydroids, periwinkles, 
or tunicates, as chance may determine, are also used, 
apparently for the purposes of disguise and protection 
from enemies. Thai such objects are borne with a 
purpose, and not as a result of accident, is shown by 
the fact that when all foreign bodies are removed 
from the spines of urchins living in an aquarium, they 
will invariably be speedily replaced as soon as their 
loss is perceived, the tube-feet being used to perform 
this office. Young individuals were more assiduous 
in this regard than adults, but in all cases particular 
care was taken to conceal the anus, which is appar- 
ently a very vulnerable spot. In the same number 
Mr. J. M. Dewar concludes hi% noteworthy observa- 
tions on the relation of the oyster-catcher to its natural 
environment. The presence of a large human popula- 
tion in the vicinity of its haunts has an important 
bearing on the permanence of its breeding stations. If 
these are to be maintained they must afford a safe tem- 
porary refuge at no great distance off, when the actual 

breeding area is invaded. t 

* ■« 

Messrs. Sherratt and Hughes. Manchester, have 
published a summary, written by Mr. J. Arthur 
Hutton, of the evidence given at a Board of Agricul- 
ture and Fisheries inquiry into the salmon fisheries 
of the river Wyc. There had been a iTiarked depreci- 
ation of the river during the period 1892 to 1900, and 
various scientific investigations, by Mr. Hutton and 
others, had been carried out. From X902 to 1904 
netting was prohibited in the Wye, and this restriction 
was followed by a notable improvement in the fishery. 
A further restriction for the period bf rod-fishing w’as 
then suggested, and this proposal was the subject of 
the inquiry. The pamphlet contains a summary of 
the statistics collected by Mr. Hutton. 

The presence of manganese in plants has been 
repeatedly observed, but it has hitherto been con- 
sidered to be an accidental constituent. Mr. W. P. 
Headden, of Colorado (Journ. Agric, Research, 
November 22, 19x5), adduces evidence to show that 
this is probably an incorrect view, and that its 
constant presence in certain cereals indicates it 
is not an unessential constituent. It occurs in wheat 
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wherever grown, irrespective of soil and climate, in 
about the same proportion as iron. If Mr. Headden’s 
view is correct, the discovery opens up a new field 
of research in order to determine the physiological 
function of manganese in vegetable metabolism. 

An account of an exceptionally heavy rainfall during 
a thunderstorm at Malta has been received from 
Dr. Thos. Algius, the officer in charge of the meteoro- 
logical observatory attached to the university. The 
thunderstorm passed over the island during the early 
hours of November 22 of last year, and the amount of 
rain registered is said to be nearly equal to that known 
as the St. Nicholas day outburst some forty years ago. 
The barometer fell nearly two-tenths of an inch prior 
to the downpour, and the direction of the wind was 
south-easterly, increasing in velocity to 25 miles an 
hour and to nearly 30 miles an hour in gusts. The 
air temperature dropped suddenly from 65° to 58^ . 
The rainfall registered at the observatory W'as 7*24 in., 
but 1 1*57 in. fell during the cloudburst on October 16, 
1913. Rainfall returns supplied by the elementary 
schools well scattered over the Maltese islands have 
provided data for mapping the fall, w’hich ranged from 
8’6o in. to a much more modest measurement. 

Tmc mean salinity and surface temperature of the 
North Atlantic and English Channel for June, July, 
and August, 1915, are shown in a series of charts on 
the Monthly Meteorological Chart of the North Atlan- 
tic for January, 1916. Charts are also given showing 
the average salinity and surface temperatures of the 
English Channel for the same months during the last 
eleven years. The charts w'ere prepared by Dr. E. C. 
Jee, from British and Dutch data. They all show a 
persistent decrease in salinity from the mouth of the 
Channel eastward to the Straits of Dover, but they 
show no marked deviation among the three months. 
In addition to the usual features of the monthly issue, 
the January number contains also a table giving the 
percentage of days with fog at lighthouses on the 
Newfoundland coast, in most months for an average 
of ten years. 

The papers on the heating of electric wires and 
cables by Messrs. Melsom and Booth, which are re- 
produced in vol. xii. oU the Collected Researches of 
the National Fliysical Laboratory, form the starting- 
point of an investigation of great importance in elec- 
trical engineering. So little is known about the heat 
conductivity of materials in which cables are enclosed 
when in use that the views held by different authorities 
as to the greatest currents they will safely transmit 
are widely divergcfht The National Physical Labora- 
toiy is obviously the authority to whom a difiicult 
subject of this kind should be referred, and electrical 
engineers will look forw^ard with confidence to the 
publication of further reports. 

Palm-oil, w^hich is used in very large quantities in 
the soap industry,* is bleached (i) by exposure in thin 
layers to air and sunlight; (2) by blowing air through 
the hot oi} ; (3) by the action of bleaching-powder, or 
chromic acid. The very great development in this 
country and elsewhere of catalytic reduction, as a 
means of hardening fats and oils, appears to have sug- 
NO. 2412, VOL. 96] 


! gested the desirability of applying similar methcfiiK to 
the oxidation and bleaching of the oils. The experi- 
ments of Mr. G. Sastry (Trans! Chem. Soc.« 107, 
1828) showed that a large number of metallic com- 
pounds could be used to stimulate the oxidation, the 
I most effective being those containing manganese and 
I cobalt, although nickel, iron, and lead were also active. 
Of the various compounds employed the borates were 
found to be more efficient than the oxalates, palmitates, 
sulphates, or oxides, and the most efficient of a dozen 
I catalysts was cobalt borate. Using only o-ox per cent, 
of this salt, a reddish sample of oil was bleached white 
in the course of 3^ hours by passing air through it at 
80® to 90° C. The bleaching was found to be per- 
manent during fifteen months, and did not destroy the 
faint odour of violets which is characteristic of the 
oil; the bleached oil also gave a colourless soap, and 
its soap-making qualities were not interfered with in 
I any way 

An account of a research on stable biplane arrange- " 
ments, conducted at the wind tunnel of the Massa- 
chusetts Institute of Technology, given in Engineer^ 
ing for January 7 and 14. The author is Mr. J. C. 
Hunsaker, assistant naval constructor in the United 
States Navy. The object of the research was to dis- 
cover whether the longitudinal instability of, the typical 
cambered aeroplane wing may l>e ovetreome without 
material sacrifice of lift, or increase in resistance. 
It is believed that the experiments show that the 
ordinary biplane, using wings of standard section, 
may be made longitudinally stable by giving the 
upper plane a stagger forward of 50 per cent, of the 
chord, and at the same time inclining its chord about 
2j® to the lower chord, “decalagc** zj®. The loss 
in maximum lift to drift ratio (“efficiency**) is less 
than 5 per cent. The maximum possible lift is not 
diminished, but increased slightly, and the landing 
speed of the aeroplane is thus .the same whether this 
arrangement or thp ordinary one be used. Further, 
the maximum speed is identical in both cases. In 
practice, the unstable pitching moments of ordinary 
biplane wings are balanced by a large horizontal tail . 
surface. The increased structural weight due to 
inclined struts in a staggered biplane should be com- 
pensated. at least in large part, by the saving in 
weight due to a smaller tail surface and lighter sup- 
porting stru-'ture. 

Engineering for Decernber 31 contains a pa^r on 
recent progress with the active type of gyro-stabiliser 
for ships, read by Mr. Elmer A. Sperry at the Society 
of Naval Architects and Marine Engineers, In New 
York, on November 19 last. The p^per describes the 
first commercial gyroscope-stabilising , equipment to be 
installed,' which was fitted on the yacht Widgeon, 

I owned by Mr. H. M. Hauna, jun., of Cleveland. This 
• was placed in service in the autumn of 1915- The 
system of control is practically identical with that 
adopted in former experiments on the Worden ; sl stnsiil 
auxiliary gyro feels out the- incipient rolling of the 
I ship by closing electrical contacts, and, through a 
j relay switch, actuates a small reversing motor, which 
, is geared to the case of the stabilising gyroscope 
I causes it to process in its bearings. The . stabil^ing 
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gryjlicope then exerts a powerful restoring couple on 
the frame' of the ,ship. The arrangement appears to 
have been Irery successful, and rolls of 25® on each 
side of the vertical have been quenched to 3®, the 
quenching being accompanied by much steadier steer- 
ing. By no means the least interesting part of the 
paper is the collection of accompanying photographs 
and drawings of the arrangement; some of the latter 
are from working drawings, and enable the construe- 
tion of the gyroscope to be understood perfectly. 

Dr. J. E. Stead has collected the results of analyses^ 
of a large number of German shells and has given 
them recently in a paper read before the Cleveland 
Institute of Engineers, and reported in the Engineer 
for January 14. Dr. Stead discusses our own specifica- 
tions for shell steels. The actual tests applied to such 
steels are confidential, but it is of interest to note that 
Dr. Stead, speaking as an analytical chemist, is of the 
opinion that no shell steel should be rejected on the 
results of chemical analysis provided the mechanical 
tests are satisfactory. Our enemies arc not particular 
in having shell steel of uniform quality ; the steel used 
is generally of relatively high tenacity, and is much 
more liable to break up by shock than what we pro- 
duce and prescribe. It is most probable that some of 
the German shells are made by the basic Bessemer 
process, judging from the relatively largo amount of 
nitrogen present in one of the toughest and best frag- 
ments, which also contained 0-07 per cent, of sulphur 
and phosphorus. The analysis of armour-piercing shells 
agrees with that of similar material made in other 
countries. German shells with between 0*07 and o*i 
per cent, of phosphorus did not burst in the gun, hence 
it seems probable that great freedom from that element 
has been found to be unnecessary. 

OUR ASTRONOMICAL COLUMN. 

Comet 19 15^ (Taylor). — ^Thcre continues to be a 
dearth of information regarding this comet. Its actual 
position now differs very considerably from the only 
ephemeris available. Thus on January 13, ii.o p.m., 
an observation made at the Hill Observatory showed 
that .the ephemeris rec^uired corrections of +4-0 min. 
in R.A., and —1® 15' in declination. The comet was 
easily seen in spite of strong moonlight, and was 
bright enough to show the cross wires in the eyepiece. 

Employing observations made at Rome, December 5« 
Bergedorf, December 18, and on January 3, 1916, at 
Bamberg, M. J. Braae and Mile. J. vinter-Hansen 
have cdculated the following elliptical orbit and 
ephemeris ; — 

Epoch 1916, January 0*5 GM.T. 


Mo-355 »5 493 

^ =33 54 206" 


**, =354 39 37-6 

M - 564 - 209 '' 


Q -»i3 57 46'S 

Log n»=0 S33378 


i m 15 28 91 

T == 1916 Jan. 307205G.M.T. 


U »2297 02d 

(6*29 years); 

l2/i. GM.T. 



r.a. 

h. m. 5. 

S ‘ 8 39 

9 38 

Dec. 

Jan. 20 ' ... 

22 ... . 


24 

10 49 

17 289 

26 

12 12 

■18 l8-q 

28 

13 48 

19 8 -t 
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The comet’s distance from the earth has been slowly- 
increasing. The comet is stated to be about eleventh 
magnitude. 

Comet iqigd (Mellish). — ^We are informed by Prof. 
Edwin B.* Frost, director of Yerkes Observatory, that 
Mr. John E. Mollish has taken up residence there 
as volunteer research assistant. Comet 1915^ was 
found with the 6-in. comet seeker, and Prof. Georges 
Van Bicsbroeck, who is spending the year at Yerkes 
as visiting professor of practical astronomy, jsub- 
sequently obtained the accurate positions of the comet 
using the 12-in. telescope and filar micrometer (see 
Nature, December 2, 1915). 

Mira Ceti. — ^American observations of this variable 
star during the 1914-15 cycle show that from a mini- 
mum of 9*0 mag. on October 15, 1914, the brightness 
increased to a maximum of 3*6 on February 11, 1915. 
By August it had again fallen to nearly 9-0 mag, 
(L'Astf anomie, December, 1915). With regard to the 
present maximum, unless undue weight be given to 
an observation made on December 27 through a 
momentary rift in clouds, this star did not quite attain 
to the magnitude of a Ccti (2*7). Although it is still 
the next brightest star in the region, it now appears 
I distinctly weaker than at the beginning of the year. 

"Skcond Type Stars of Low Density. — At the pre- 
sent time the crucial evidence on the question of 
I stellar evolution is stellar density. Numerical data 
I accumulates which more and more^ insistently pro- 
laims the existence of stars extremely different in 
mean density, yet capable of giving rise to almost 
identical spectra. As these data result from compli<« 
catetl calculations of orbital elements. Dr. H. Shapley 
has successfully sought for a method of deriving 
limiting mean densities merely from length of period 
and the duration of eclipse. The results obtained by 
this direct method are in close agreement with those 
already published in his “Orbits mof Eclipsing 
Binaries” (Proc. Nat. Acad. !fci., vol. i., p. 459). 

T»e Distribution of Spectroscopic Binaries of 
Class M. — ^To the already long list of objects show- 
ing a preference for low galactic latitudes must now 
be added the spectroscopic binaries of class M 
(Antarian). C. D. Perrinc (Astrophys. Joum., xlH., 
p. 370), dealing with ten such binaries, finds the 
average galactic latitude is 9®, whilst omitting one 
{P Andromedse), the average sinks to 7®. Orbits are 
available for only a Orionis and a Scorpii, Cons 
parison with the Cepheid variables, discloses some 
significant resemblances and differences, e.g., light 
variations, small proper inotions, and for the two 
known orbits the masses of the secondary bodies are 
similar, wi:\ilst some of the differences pointed out 
are the large value of a sin t, and consequently periods 
measured in years instead of days. 

Report of the Nizamiaii Observ.atory.— The annual 
report (1914-15) of the Nizamiah Observatory (director, 
Mr. R. J. Pocock) shows that work on the astro- 
* graphic chart has been activeljT advanced both as 
regards number of plates secured with the recentiy 
installed astrographic equatorial, and their measure- 
ment, although, through illness, the director had un- 
fortunately to spend some weeks in hospital. 

^ The Variable Nebula, tN.G.C. 6729. — ^Thcrc is very 
little definite ^ information of the light variations of 
nebulae, notwithstanding the great importance of the 
matter. Perhaps this apparent neglect is merely a 
measure of the atmospheric humidity where most, 
observational work has hitherto been carried on. At 
HelwAn, however, Mr. Knox Shaw has ‘been able to 
make a good beginning with a .photographic study of 
the well-known nebula N.G.C. 6729~the fan-shaped 
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appendage of the variable star R Coronas Australis. 
Some results obtained since 1911 are described in a 
preliminary note (Bulletin No. 16). ft is found that 
the nebula is, bright when R Coronae Australis is 
bright, and selectively variable areas have also been 
noted. 


BRITISH RAINFALL IN 1915. 

A DIGEST of the rainfall returns over the British 
Isles for the year 1915 is given in the Times 
of January 18 by Dr. H. R. Mill, director of the British 
Rainfall Organisation. For the purpose of the dis- 
cussion 130 stations, scattered over the British Isles, 
have been selected from a total of 3000. 

A table shows for each of the 130 stations the rain- 
fall for 1915 with the average fall for thirty-five 3'ears, 
and the difference of 1915 from the average, also the 
percentage of 1915 fall on the average. The heaviest 
rainfall at the 130 stations was 103 52 in. at Seathwaitc, 
and the least 24-56 in. at Bury St. Edmunds. Other 
records as yet to hand give 138-99 in. at Llyn Llydaw, 
in Snowdonia, and 138-97 in. on the Stye, overlooking 
Borrowdalc, in Cumberland, whilst at Huntingdon the 
fall was only 23-99 in., and at Cambridge 2300 in. 

The percentage of the average rainfall for the year 
over the British Isles is given on a map which shows 
at a glance that the most excessive rainfall occurred 
in the south-east of England, south of the Thames, 
where the fall w^ 130 per cent, of the average. From 
the Bristol Channel to Mid-Norfolk there is a belt 
with practically normal rainfall, whilst to the north 
of this in the Midlands the rainfall was relatively 
higher. The east coast, as far north as the Moray 
Firth, had a rainfall in excess of the average. The 
whole of the west of Scotland and the north-west of 
England had a rainfall below the average ; the deficiency 
was greatest in the West Highlands. The lack of 
rainfall in the.north-urest of Great Britain is said to 
have been a feature of Ihe year’s weather .as striking 
as the excess in the south. In Ireland the distribution 
of rainfall during 1915 was not very different from the 
normal. For the British Isles as a whole there was 
practically an average rainfall with a tendency to 
excess rather than deficiency, 

A table is given showing the general rainfall for the 
several months. The winter months — ^January, 
February, and December — had the greatest excess of 
rain in England and Wales, whilst the heavy summer 
rains in Jufy were slightly the heaviest in Ireland. 

*« The rainfall in London for 1915 was 28 per cent, 
above the average, the year being the wettest in fifty- 
nine years, with five exceptions — in T903, 1879, 1878, 
1872, and i860; whilst the number of days with aain 
was 7 per cent, below the average. Rain fell for, 
568-9 hours, which is 136-1 hours above the average, * 
and the highest in thirty-four years, except ip, , 1903 
and 1909. 

SCIENCE^ ,AT EDUCATIONAL 
CONFERENCES. 

n- 

A PREVIOUS article (January 13) summarised the. 

papers and discussions at conferences of teachers 
with reference to the national aspect of early training 
in science. The number ana variety of the meetings 
was so great that nvany other points of j^neral scien- 
tific* interest deserve notice. First may be placed the 
exhibition of scientific ^paratus at the meeting of the 
Public School Science Masters* Association, as it marks 
a new era. Formerly a large proportion oif the labora. 
tory ware and appliances were of German or Austrian 
origin ; this year, with the exception of a few balances 
from Rotterdam, all the exhibits were Britidi* Katur- 
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ally, the size of the display was reduced, but ith^re 
was no falling off in quality. So far as visual and 
handling tests can be trusted, the goods shown were 
of a high grade of material and workmanship. There 
was a large selection of electrical apparatus, mostly 
measuring instruments, suitable to all grades of teach- 
ing, from the most elementary forms of magnetometers 
or electroscopes to the elaborate potentiometer sets. 
Messrs. Philip Harris, F. E. Becker and Co.^ Gallen- 
kamp and Co., and Gambrell Bros, all contributed to 
this section, Messrs. Baird and Tatlock (London) 
made a special feature of laboratory glassware, and 
A number of science masters paid a visit to their works 
at Walthamstow. Messrs. Philip Harris exhibited 
lamp-blown glass apparatus suitable for volumetric 
and research work, also moderately-priced strong ixl- 
struments suitable for field-work in physical geography 
and meteorology. Balances were also a strong feature 
in the exhibits of the above-mentioned firms, and of 
Mcbsrs. Townson and Mercer, the last-mentioned pro- 
viding a good variety of glass apparatus. It was satis- 
factory to observe that those essentials, best quality 
porcelain and filter papers, have not been neglected. 
There is evidence that the efforts of the British Science 
Guild have stimulated the manufacturers; without 
doubt the guild, by bringing before ti'e Government the 
fundamental importance of the supply of scientific 
apparatus, has done a great service to science teach- 
ing. It is inevitable that prices should be advanced, 
and doubtless there will be some shortage in the 
supplies here and there ; but it is a matter for con- 
gratulation that the main requirements are being so 
well met by British firms under conditions of excep- 
tional difficulty. 

Exhibitions of books were held at the University of 
London, and also at the Science Masters’ and the 
Assistant-Masters’ meetings. New scientific books 
arc being steadily issued, and the general state of the 
book-trade, so far as leading publishers of educational 
works are concerned, appears to be far more normal 
than could have been anticipated. This implies that 
instruction is proceeding with but little disturbance. 

The inventiveness of the Science Masters shows no 
diminuti^. The Rev. W. R. Burton (Sandwich) 
showed several of those simple and cheap devices which 
combine the nierits of economy with pedagogic effec- 
tiveness. An instance was an electroscope costing one 
shilling, the main insulator being a piece of candle de- 
prived of its wick, Mr. D. R. Pye (Winchester) showed a 
most effective wave-motion model; even more educa- 
tive was his model illustrating diffraction at a straight 
edge, of light from^ a point source. From Rugby came 
an admirable exhibit of chemical preparations made 
during the summer holidays, under the direction of 
Mr. E. R. Thomas. The Rugby exhibit included use- 
ful devices in the fitting, of apparatus, and s^reo- 
chemical models made almost instantaneously by the 
use of plasticine— a useful lecture “ tip.” To the pre- 
sent writer it se^ms a pity that these exhlbitioAl should 
not he accessible to a larger number ; if they could be 
transferred to South Kensington as soon\ as the 
P.S.S.M.A. meeting was concluded, their sphere of 
stimulating usefulness wotUd be widened. 

Mr. M. D. Hill (Eton) opened a 'discussion on 
” Sclux>l Museums,” the general outcome of which was 
the importance of frequent change in tiM objects 
shown, .anckthe relatively great value of living objects, 
aquaria, etc. The curator must regard tia function of 
the, museum^ as dynamic rather tnan static. It was 
so much easier to follow the arguments of the speakers 
whenever the hearer knew the buildings in which the 
work was done, that it is here suggested that the 
British ^Association committee which is dealing with 
the subject should obtain a collection of photographs 
and lantern-slides of school museums. * 
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The meeting of the Science Teachers* Association | 
was largely attended science mistresses, the propor- 
tion of men present being small. Miss Durham gave 
a lucid account of Mendelian laws, and described suc- 
cessful researches on the heredity of mice, canaries, 
and primroses. The association has recently formed 
small committees with the object of making it easier 
for teachers in schools to follow the growth of various 
branches of investigation. During the past year some 
papers have been read and circulated among members, 
of which we may instance “ Development in Chemistry 
during the War,” by Miss S. T. Widdows. Member- 
ship of the association is open to science masters, and 
it IS hoped that those who realise the value to the 
nation of science in the schools and desire to promote 
efficiency by combined effort will communicate with 
the honorary secretary, North London Collegiate 
School, Sandall Road, N.W., with a view to member- 
ship. 

These notes may finish with a quotation from the 
address on “The Teaching of Imperial History,” by 
Sir Charles Lucas, to the Historical Society : — “What 
differentiated modern from ancient and medieval 
history was science and scientific invention. Scien- 
tific teaching has never been treated as the central and 
omnipotent force in the life of the nation, but demo- 
cracy is the direct result of scientific invention and not 
of Acts of Parliament. The history of the past fifty 
years has been a record of the manner in which scien- 
tific invention has helped us by federating the different 
groups of Dominions.” G. F. Daniell. 


MODERN SYSTEMS OF INDEPENDENT 
LIGHTING AND HEATING.^ 

IIL Lighting by Electricity, 

'T'HE problems of lighting country houses by ^lec- 
L tricity vary greaUy according to the size of the 
installation. The owner of a large country house has 
the advantage of being able to afford a competent 
engineer, and, since he generates on a large scale, he 
may obtain electricity at a relatively cheap rate, 
in some cases even at a lower rate than that ordinarily 
allowed by the local supply company. On the other 
hand, many country mansions are but little used by 
their owners during a great part of the year. This 
intermittent demand for electricity is a drawback, as 
it does not conduce to economy, and makes it difficult 
to maintain the plant in a state of continued efficiency. 
It id naturally inefficient to have a large engine and 
dynamo running to supply only a few lamps. 

In small houses, on the other hand, the demand, 
though comparatively small, is more constant. It is 
prpbable that in such cases, taking due account of the 
runliing cost of generation, the interest of the origiipl 
cddt^bt the plant, and the repairs to the plant and 
batteries/ the cost of generation will probabljUnot be 
les,s,' and may be more, than ^d,- 6 d, a unit ; how<wer, 
with some of the most recent automatic types bf plant, 
generation at a rate of id, per unit is said to be prac^ 
ttcable* 

In a large country house the source of power may 
be a steam, engine or an engine run by suction gas or 
oil gas. ' 'When water-power is available a wnter-* 
turbino", ttrould probably prove the most ^economical 
and convenient source of energy. It is also necessary 
to instal a battery of accumulators in order to provide 
a steady volfagei and the usual arrangements for the 
‘ control of -supply, including the switchboard, 
measuring in'svaments^ resistances, etc., must be pro- 
vided. It is generally, agreed that the current of 
accumulators alone gni^ the most steady source of 

^ Continued from p. 553. 
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supply, and accordingly the battery may be used for 
the lighting during the evening and charged during 
the day. Special arrangements may also be made to 
run the lighfs from the battery and dynamo in parallel. 
One advantage of a large battery, as well as a dynamo 
capable of supplying the entire load, is that one has 
an emergency supply in case of the engine breaking 
down. The maintenance of the battery in good order 
is one of the chief difficulties in those installations 
where little current is used during the summer. 
Accumulators ought to be charged and discharged at 
regular intervals. There are even cases in which it 
is necessary occasionally to discharge the battery 
through a resistance an “artificial load” during 
the summer, thus wasting current in order to keep 
cells in good order. 

It is very difficult to quote definite figures of the 
cost of country lighting installations ; generally speak- 
ing, the cost for a fairly large installation, including 
the plant, battery, and switchboard of mains to the 
house, might work out as follows : — 

No. oflifshts InitiHl cost of 

(t6 c.p.) plant, etc. 


25-30 

40-50 

80-100 

200 


100 

130-150 

150-170 

200-220 


To this must be added the expenditure on fittings 
and the cost of internal wiring. The cost of wiring 
in country districts may be as high as 255. to 355. a 
point. It is remarkable how the expenditure under 
this heading varies, especially in converting old 
mansions, w}iere unexpected obstacles in wiring, due 
to the structure of the building, are often met. In 
many cases it is also desirable to allow a fair margin 
in estimating as to the size of the plant, as it is often 
useful to have electricity available for other purposes, 
such ns heating radiators and driving pumps and 
agricultural machinery, etc. hi large country houses 
with a big plant, electric radiators are frequently used 
for heating rooms. The small consumer, however, 
will scarcely go to this length, but may make go^ 
use of small heating accessories, such as electee’ 
kettles, irons, etc. 

The possibilities of electricity for lighting a country 
house have been much simplified by the introduction 
of the metal filament lamp, the improved efficiency of 
which as compared with carbon nlsdnents makes it 
possible to light a house of a certain size with a much 
smaller plant. It is usual to work at a pressure off, 
zo volts for lighting, as this enables metal filam^t 
lamps to be used under, the most efficient and 
economical conditions. Small candle-power latnps 
having stout filaments and exceptional durability are 
available for 50 volts. On the other hand, if power 
is to be retransmitted a considerable distance the cost 
of mains becomes an important item, and it may be 
desirable to raise the pressure to no volts in such 
cases, so that the current to be carried by the cables 
m^ be diminished. 

To the small householder, the care of the plant is 
naturally an important item, and he may have to 
rely to a great extent on his personal efforts in this 
direction. It is therefore essential that a plant for 
small users should be as simple and easy to operate 
as poisible. For smalt installations, the usual prac- 
tice is to employ a dynamo drivqn by a small petrol 
engine. During the last few years there have been 
great improvements in the simplification of such 
plants, which have reduced the attention necessary to 
a minimum. In particular, devices have been adopted 
to enable the plant to run automatically, ceasing to 
generate when all the lamps are turn^ off, in the 
same 'way as a petrol-air gas plant. 
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One of the best known automatic plants of this 
type is the “ Lister-Bruston.** This plant has been 
specially designed with the view of avoiding the 
expense of the large batteries of accumulators ordin- 
arily demanded by country-house lighting. The plant 
consists of a dynamo driven by an internal-combustion 
engine, but only a small set of accumulators is 
needed. These accumulators are suflicient to supply 
three or four lamps without running the plant. 
When, however, more lights are switched on, the 
current demanded by the lamps causes a relay, or 
automatic switch, to make contact, and the current 
from the battery then passes to the dynamo, which 
rotates for a few seconds as ‘an electric motor, this 
starting the engine. From this point onwards the 
load is taken up by the engine and the dynamo, the 
battery, however, being in parallel. By this moans the 
battery is kept charged, and has a steadying influence 
upon the electric pressure. In the same way, when 


Finally, a few words may be said on the illumina- 
tion of country houses in general. It is most essential 
that the arrangement of the lights in the house should 
be carefully studied. Cases are sometimes encoun- 
tered where a large, and even an unnecessarily large, 
plant has been installed, and yet the electricity avail- 
able is not used to the best advantage. It is neces- 
sary to consider the purpose of the lamps in each 
room, and their positions should be selected with 
care. Bare metal filaments are inconveniently bright, 
and appropriate shades, softening the light and dis- 
tributing it where it is chiefly needed, should be pro- 
vided. By attending to these points It is often 
possible to manage with a much smaller plant than 
would otherwise be necessary. When electric light is 
used, the consumer should be cautioned against undue 
economy in the matter of switches and plugs. It is 
best to arrange for full control of the lignts, so as to 
.avoid the waste of burning an unnecessary number; 
In most rooms a series of plug outlets round the walls 
is useful in enabling portable lamps for special pur- 
poses to be employed. 

Ihe light should also be regarded as part of the 
system of decoration of the room. An otherwise 
beautiful interior may be marred by an incongruous 
and tasteless fitting; on the othe^: hand, appropriate 
shades and fixtures harmonising with the colour and 
general style of decoration of the room add to its 
effect. 

In converting old mansions to modern 
illuminants, considerable skill ahd artistic 
perception arc often heeded. Moreover, 
the lighting of each particular room, hall, 
dining-room, drawing-room, kitchen, bed- 
room, etc., presents a different problem. 
On the care with which this problem is 
studied the whole utility of the generating 
plant depends. 

PetroUAir Gas for Heating, 

In the article entitled “ Modern Systems 
of Independent Lighting .^nd Heating” 
in Nature of January 6, p. 522, the sec- 
tion dealing with heating was necessarily 
curtailed, and Mr. W. Willett directs our 



Flc. I.— The Ltsier-Brusion electric gcneretiniT plant. A petrol-driven engine drives a small 
dyMUHD, supplemented by a battery of small accumulators. By means of a special relay 
svUch (shown on the left) the battery staru up the engine when more than a few lamps 
are put on. Similarly the switch is automatically released and the engine stops, when 
the md falls below a certain value. The plant is thus automatic in action and only a 
amftll battery is needed. 


the tights are sufficiently reduced, the relay breaks 
the circuit to the dynamo and the engine stops, the 
few remaining lights being again run by the accumu- 
lators. 

The plant is thus automatic in action, and is not 
run when the load is very^small. In the event of the 
engine failing, the load *\vill be taken up by^ the 
battery for several hours while the defect is put ri^ht. 
One advantage of the .system is that the charging 
of the battery is automatically attended to, and the 
danger of permanent damage owing to the cells 
being allowed to remain uncharged for a long' period 
is avoided. The success of such an automatic system 
demands an cxccptkxnally robust type of cell, but it is 
claimed that these cells can be left to themselves for 
a long time without deteriorating. The firm also 
undertakes to keep plant and battery in order for a 
small annual sum. 

While this system is mainly intended for lighting 
for country houses, it has filso been applied |o the 
lighting of Small villages. In this case, the usual 
arrangement is to "have several engines of varying 
capacity, which are automatically switched into 
.cirruit as the load increases and disconnected when 
the demand is small. This ensures that the plant is 
always working at full output and maximum 
efficiency. 
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attention to one point relating to his petrol- 
alr gas system on which further explanation is need- 
ful. It should be explained that either a rich or a poor 
mixture of petrol and air can be obtained, the 
richer mixture being preferred for heating. For 
example, as stated, with the Willett plant a mixture of 
2 per cent, of petrol is recommended for lighting; but 
the plant can be worked at either a 2, per cent, or a 
6 per cent, mixture, according to the use for which 
it is intended. In country laboratories a richer mixture 
tl^an 2 per cent, would bb employed. Those selecting 
a plant would naturally turn to the makers for fuller 
particidbrs on this point. ' *• 


THE BONAPARTE FUND FOR 1915. 

'T^HE committee appointed by the Paris Academy of 
^ Sciences to examine the requests for grants ^om 
the^ Bonaparte Fund make the following proposals, 
which havq been confirmed by the academy : — 

3000* francs to Auguste Lameere, professor .at the 
University of Brussels, to enable him to continue his 
researches at the RoscoiT Zoological Station. 

4000 francs to Charles Le ^rvan, assistant astro- 
nomer at the Paris Observatory, for the publication of 
a systematic and photographic map of the moon. 

2000 francs to Paul Vayssi^re, lor the continuation 
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of 'his researches on the various species of cochineal 
insects. 

3000 francs to Francois de Zeltner, to contribute to 
the cost of a proposed expedition to the Sudanese 
Sahara, more particularly in the Air massif. 

2500 francs to Leonard Bordas, to assist him in 
pursuing his investigations relating to insects attack- 
ing trees and forests, and more especially species which 
at the present time are devastating the woods of the 
central plateau and west of France. 

3000 francs to Joseph Bouget, botanist at the Pic du 
Midi Observatory, for realising his cultural experi- 
ments on a larger scale, with special reference to the 
improvement of the pastures of the Pyrenees. 

3000 francs to Henry Devaux, professor of plant 
physiology at Bordeaux, for the continuation of his 
researches on the cultivation of plants in arid or semi- 
desert regions. 

2000 francs to Victor Piraud, for the continuation of 
his studies on the fauna of Alpine lakes and torrents, 
particularly at high altitudes. 

2000 francs to Marc Tiffeneaii, for the continuation 
of his studies on the phenomena of molecular trans- 
position in organic chemistry. 

THE PRINCIPLES OF CROP PRODUCTIONS 

J N any discussion of the principles of crop production 
it is necessary to begin with the year 1840. By 
that lime it was definitely known that plants consist 
mainly ot organic matter along with a little mineral 
matter-'- phosphorus, calcium, potassium, sodium, etc. 
— to which, however, very little importance was 
attached. The practical man knew that farmyard 
manure was the great fertiliser; he also knew that 
other substances, bones, salt, etc., had, in certain cir- 
cumstances, considerable fertilising value. The most 
obvious facts were the large amount of organic matcer 
in the plant and the large amount of organic matter 
in the best manures; and it is only natural that 
chemists and physiologists should have connected these, 
and argued that the object of the manure was to 
furnish organic matter for the plant. 

By a brilliant stroke Liebig, in 1840, brushed aside 
this’ obvious connection and declared that the true 
function of the manure was to provide, not organic 
matter, but the mineral constituents which the chemists 
had ignored. The first step, he said, was to find out 
what mineral constituents the plant contains, and then 
to supply these substances in a suitable form. If any 
one ot them’ is lacking the soil is rendered infertile, 
and matters will not be put right until that one is 
added. Thus the whole art of manuring was reduced 
to an exact science. 

^ Unfortunately Liebig’s prescriptions failed in prac- 
tice# The Rothamsted experiments showed that his 
ash constituents gave little Ibetter crops than no manure 
at all. I^iebig had left something out ; it was necessary 
to add nitrogen as well before complete growth coula 
bo obtained. 

The critics urged that the effects would* only be tem- 
porary; that in time the land supplied with “arti- 
ficials” would give out. Experience has shown that 
this is not so; similar good results have been ob- 
tained at . Rothamsted over the long period of more 
than sixty years (Fig. i). 

Part, therefore, of Liebig’s principle is perfectly 
correct ; the mineral constituerits are indispensable and' 
must be supplied to the plant. The mistake was to 
suppo^ that they were sufficient. We may take it as 
established that props can be grown satisfactorily and 
indefinitely, by supplying proper quantities of suitable 

^ Lecturt dcllvend htfor« Chemical Socielv on November 1'^. 19^5, 
Dr. B. J. Rtt<s II. Abridstd from the Journal of the Society for 
nmber, 1915. 
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compounds of nitrogen, phosphorus, and potassium. 
This we can call our first principle. Difficulties arise, 
however, directly one tries to develop it in practice. 
Trouble begpn with the attempts to find out what are 
suitable quantities to use. Liebig had supposed that 
the requirements of a crop could be gauged by the 
composition of the ash. Lawes and Gilbert showed 
that this was not the case. Thus the ash of the turnip 
crop contains a considerable amount of potash but 
only little phosphate; according to Liebig, it should 
have required mainly a potassic fertiliser. I^wes and 
Gilbert showed, however, that it required phosphates 
and not potash, and they concluded that the special 
requirements of a crop could only be discovered by 
actual trial. 

Bpoddbajk Wheat. 

6iyeaTs{i852-i{)i2) 



/If* /fintraK /V. 

Nsn-rt •Unt AfttytUU 


Ik umi SIimm Ik. 

Fi<;. T.—Yield rf wheat on the HrSadbalk plots, average of sixty.one 

S ears’ iesu't« (The Iiku'cs in the diainonff-^haped spaces denote 
usheU ff giain and cwis, of straw re.si>ccti\ely ) 

When nitrogen compounds a^e withhdd the )ield is little better than on 
the onroanured plot. Complt'le aniticial feriiiist-rs gi\e a full crop which is 
fully mainumed to the present time, and in this cai^e is better than that 
given by farmyard manure. 

This view was developed in the ’sixties in a series pf 
brilliant lectures by Ville. Aft^r numerous experi-. 
ments (ho says “m.any thousands”), he drew up the 
following list, showing the special need, or, as he 
called it, “the dominant,” for each crop 
Ville*s List of Dominants. 

Nitrogen # for Cereals. 

„ ,, Beetroot. 

^ Potash „ Potatoes. 

M ,, Vines.. 

Calcium phosphate „ Cane-sugar. 

No dominant „ Flax. 

In order to ascertain the special need5 of the crop 
on a p«Trticular soil, he grew the plants on a series of 
plots, one of which was given the complete manure^ 
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whilst the others each had one constituent left out. 
Thus for wheat he obtained the following results, and, 
therefore, concluded that on this soil wheat requires 
a good supply of nitrogen, less phosphorus, and still 
less potassium ; — 


- 1 ^ Protein 


Carbohydrates 

Cellulose 


Crop per acre. 


rop I 
)tUNil«ls 

43 

41 

31 

26i 

14 

12 


Amino- acids 


NHj Ilydioxy-acids 

I I 

Nitriles Calcium salts 


Gaseous 4^ 4' 

N Nitrates CaCO., 
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> 

1 / 

Other com- 
pounds 

Acids 

i 

“ Ilumus” 



Calcium 


sa 

its 



nt 


Oils Waxes 
un- 

decom- 
posed 


CO, 


CO3 CaCOa COa 


Unfortunately, not much is known about the details, 
but the reaction is extremely important. The initial 
products are of little value to the crop or the soil. 
The final products are invaluable for plant nutrition, 
and some of the intermediate products arc very valu- 
able for the soil. This, therefore, is the reaction on 
which plant nutrition depends, and it is of the highest 
importance that it should proceed rapidly and smoothly. 
Where for any reason it does not, the soil becomes 
unproductive. i 


Normal manure 
Manure without lime ... 

„ „ potash 

„ „ phosphate 

„ „ nitrogen 

Soil without manure ... 

The method, of course, is perfectly sound, and it 
has been very widely adopted. It is, however, frankly 
empirical, and empirical work is never very inspiring, 
so that for a long time soil work came rather to a 
standstill. « 

It has several times happened in the history of agri- 
cultural chemistry that the new illuminating idea 
wanted to revivify the subject at a stagnant period 
has come in from some outside technical problem that 
had to be solved. So it was here. The growth of the 
towns and of stricter ideas on public health had 
brought into prominence the need for better sewage 
purification, and it was imperative that the problem 
should be dealt with somehow or other. 

Schlocsing and Miintz found that satisfac- 
tory purification involved the conversion of 
anttnonia into nitrate, and by a brilliant in- 
vestigation they found that this process was 
neither chemical nor physical, but biological. 

Their work was extended to the soil with 
remarkable results. It was seen that the soil 
was not a mere inert mass, but that it was 
teeming with life and pulsating with change. 

The number of bacteria is enormous, running 
into millions per gram, and the question is 
raised : How do these organisms live ? They 
must have food, and they must have energy. 

We are therefore forced to go back to the 
soil and study it as a medium for the life of 
a soil population. 

A very cursory examination shows that 
the soil forms only a thin layer; under- 
neath it lies the subsoil, which is wholly 
different in colour, texture, and especially 
in its behaviour towards the plant 
(F^. 2). 

Yet there was not always this differ- 
ence. When the soil was first laid 
down it was all like the subsoil, and 
whenever^ a new surface becomes exposed, either Scientific crop production depends largely on con- 
by landslips, cliff-falls, etc., it is always the subsoil trolling this reaction. Three things are necessary: 
type that appears^ The fifst vegetation has no great the conditions — ^the air supply, water, temperature, etc. 
supply of plant nutrients, ^ but plants suited to the -—must be favourable ; the organisms must be of the 
conditions nevertheless spring up. They take what right kind; and the supply of raw material— 
they can from the crude soil, they take carbon dioxide residues — must be kept up. i 

from the air, they synthesise sugars, starches, cellu- Wc shall see later on how the favourable conditions 
lose, proteins, etc., deriving the necessary enerf^, from are obtained. Hitherto little has been done to* control 
sunli^t. When the plants die they fall back Oft the tfte organisms beyond improving the conditions^ but 

0/V1I einrl ..11 * 1 ^^^ ^ A* ^'^*|p|^eU 



Soil 


Sand 


Subsoil 


Ffc;. 9.— PJaritv grown in «oil, Mnd, 9nd nubnoil respectively, all without manure, showing 
tiie marked differences in behaviour towards the growing plant. ' ■ 


^ •iiAi.ciini 19 ncpi. up ifi 9C¥criii ways, prouamy wic 

The new material thus added contains stor^ oldest is to leave the ground alone, so tnat covers 
energy and food substances suitable for the bacterial itself with wild vegetation, which is then ploughed in. 


population, which forthwith fiourishes. Decomposi- 
tion goes on, nitrates and other substances are pro- 
duced, and the conditions are made more favoftrable 
for the growth of a new race of plants. C^e of tlft 
most obvious changes is the fonnation of nitrates, 
but other products are formed as well. It is proving 
exceedingly ^difficult to trgee out full details, but the 
following IS probably in the main accurate : — 
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This formed part of the Mosaic law ; it the regular 
medieval custom in our own country, and it Is prac- 
tise 4 <lay in Connemara. It is'too haphazard 

for modern use, howevef, and so nowadays the farmer 
grows a special crop with the express intention of 
ploughing in all or part of it, or of feeding it to 
aniniats and ploughing in the excretions. • 

The second broad principle of crop production is, 
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then, that the biochemical decompositions in the soil 
must proceed smoothly and rapidly. 4 
New difficulties* arise as soon as one begins to de- 
velop this principle. Reverting to the scheme just 
given, it is seen that the decomposition of proteins 
may proceed in two ways, either ending with nitrate or 
with nitrogen. Now the nitrate ending is desirable 
enough,, but the nitrogen ending is highly undesirable. 
Yet this happens directly the process is speeded up too 
much. The more intense the cultivation becomes the 
more serious are these losses; they arc bad on the 
prairies, but still worse under conditions of intense 


■■ 'Vi- 
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Pot No. 47 55 63 73 79 

Fig.' 3.— iomatoes supplied with increasing doses of nitnite of soda. 

Pot 47.— No nitrate. Pots 55 to 79. — Iticre.ising dre«Mngs of nitrate. This increases 
the amount of growth up to put 79, but it depresses growth in pot 79, where too much is 
given. The middle pot, 63, is best for fruit. Phosphates and salt.s, potassium, calcium, 
etc., were given equally to all pots. 


cultivation. To some extent this is inevitable; it is 
equally true of engines, but just as the engint^or has 
increased the efficiency of engines, so the agricultural 
chemist has to increase the efficiency of the nitrogen 
utilisation processes. 

Unfortunately, the purely chemical work on the 
decomposition of protein has not gone far enough to 
enable a full working hypothesis to be mapped out. 
The decomposition does not stop at amino-acids ; under 


plant is not a mere passive bucket into which the pro- 
ducts of the reaction are drawn; each plays an active 
part, disturbing both the reaction and the distribution 
of the prodi^cts. 

The recognition that the plant is a living thing has 
broadened our conception of the factors necessary for 
plant growth. In much of the literature of the ’seven- 
ties and ’eighties it is tacitly assumed that the whole 
art of crop production is a question of manuring. 
Whitney’s investigations on American tobacco, how- 
ever, led to the recognition that the type of the soil 
is an important factor in crop production, which has 
had some c.\trcmely interesting developments. 
Mechanical analyses to determine the type 
became an Indispensable part of the routine 
of soil analysis. The perspective was re- 
stored, and the fact .emphasised that the plant 
not only wants food, but also proper water 
supply, air supply, and temperature. 

Now there is a very simple rule that ap-’ 
plies to all these factors. Plant growth in- 
(Tcases with increasing supply of any one of 
them, but this only happens so long as the 
supply of every other factor is adequate. 
When anything' is lacking the increase in 
growth is not kept up, and additional sup- 
plies give no extra crop. Finally a stage is 
reached when extra supplies mayK do harm, 
cither by direct injury or by cutting out 
another ' indispensable substance. This is 
shown in the tomato experirnents<^ of Fig. 3, 
where successively increasing . doses of 
sodium nitrate are applied in the four pots 
55, 63, 72, and 79,^ although no further 
growth is obtained in 72 and 79 because 
of the insufficient water supply. The con- 
ditions for favourable grow’th are all present in 
pots 72 and 79 excepting only this one, but it effectu- 
ally prevents the plant from taking full advantage 
of the good conditions. .\ll ,tliis % expressed in a • 
generalised form in the curve of Fig. 4» which thus 
represents our third principle of crop production. It 
has only recently been revived in agriculture, although 
the fundamental idea is old; it can be found in the 


bacterial action ^hCrc is a further change to bases and . 1 e j. j Oi 1 r 

acids. These are under investigation in several chem-Gcperal ReUtlop b«twtep Apy p&rticuwp rwTOV Mta rUnt upowtpr 
ical laboratories, but thc^results have not yet helped 


us much., Here, thferefore, wc have an economic 
problem of the first importance waiting for the solu- 
tion of a chjBtnical problem which, at first sight, seems 
rath6r academic and remote from practice. 

These biochemical changes, importa.nt as they are in 
crop production, do not end the matter. The soil 
comes directly into the reaction. The calcium 
carinate neutralises acids produced during the de- 
coittjposition. The clay and some of the other con* 
stituMts possess conoid«al properties, so that all these 
reactfohs* proceed on a jelly-like surface and not in a 
fluid' medium, and they are liable to be affected by all 
the complications produced by surface actions.^ 

The plant plays an evert more active part. Its roots 
absorjb soine of the products—the nitrates, the phos- 
phatiep, etc.— and might therefore be expected to hasten 
the whole process ; but this does not happen. On the 
contraiY/tne growing plant appears to retard it, an^; 
nitratp is Always. formed in higher quantities on fallow" 



Limiting Factoy. 



lY)ci>en)er)i of Fa^clov. 


4»"**I>^creMOs in amounts of the various factors necessary for 
IpSMWth do not cause indeftiiite increases in growth. After a time 
ody^ fikctor becomes insufficient and operates as a hmtting factor. 




land, even after allowing for what writings of the political economists of the Malthusian 

' School; it was used in a special fprm by Liebig in his 
“Law of the Minimum”; it was developed by Horace 
Brown and F. F. Blackman. In iti full generalised 
form it Is proving extremely useful. 

Problems of soil fertility generally hgve to be ap- 
proached from this point of view. Whenever a case 


than bn^ „ 

Is taMn by thO crop. 

WhethSr-;lho growing plant affects the nature of the 
change or only ^ rate is* not yet known. ,.Tbe essen-.: 
tial polnf is mat* ^ far as plant nutrients are con* 
cerned, neither Ibe soil nor the plant plays an entirely, 
passive part. The soil is not an inert medium, and the 

NO. 2^12, V(tt;. 96] 



582 


NATURE 


[January 20, 1916 


of infertility has to be studied the first question to settle 
is : What is the limiting factor? And the next ; How 
can this limiting factor be put out of action? As a 
rule the limiting factor is one of the following : — 

Limiting factor. 1 Put out of action by : 
Wetness 1 Drainage, liming 

Dryness I IrrigatSn, suitable cultivations 

j Addition of organic matter 
Lack of temperature | Drainage and cultivation 
Sourness or acidity ' Liming or chalking 

The removal, although simple in principle, may be 
very difficult in practice : it has often proved to be 
the rock on which many beautiful schemes for increas- 
ing food production have been wrecked. 

We have seen that, broadly speaking, three general 
principles of crop production can be laid down : — 

(1) The plant must have a sufficient supply of all 
necessary nutrients, especially of nitrogen, j^tassium, 
and phosphorus. 

(2) The biochemical decompositions in the soil must 
proceed smoothly and quickly. 

(3) All the requirements of the plant must be satis- 
fied. Any one left unsatisfied constitutes n limiting 
factor preventing further growth. Increases in any 
one factor give increases in growth until some- 
thing elseu proves insufficient and becomes a limiting 
factor. 

We go back, then, to our three established prin- 
ciples. Each of these can be recognised broadly in 
every case of crop production, but considerable difficul- 
ties arise when one tries to develop any of them ; there 
are so many factors involved and their intemetion is so 
complex. I can best illustrate this by taking one of 
the factors in some detail, and 1 will choose one that 
has received very much attention from chemists, 
namely, the supply of phosphates. 

Phosphates are indispensable for plant growth, and 
well conducted phj'siological expfjrimcnts in sand have 
shown a simple conn<K;tion expn*ssible by a mathe- 
matical equation between the amount of phosphate sup- 
plied and the amount of growth. But such simple 
results are never attained in soil. To begin with, there 
is always some phosphate already present. At first 
sight it looks easy enough to take account of this, 
and simply add it on as a constant in the equation. 
It has proved almost impossible, however, to give any 
precise value to the amount of phosphate in the soil 
that is of any use to the plant. Ville showed years 
ago that the amounts revealed by chemical analysis 
are far beyond anything the plant can ever cet, and 
he rather gloomily concluded that “chemistry re power- 
less to throw light on the chemical properties of the 
soil.” One could* scarcely expect chemists to acquiesce 
in that view, nor did they. Instead of using strong 
acids, they used dilute acids; several were suggested, 
and by a happy inspiration Bernard Dyer selected 
I per cent, citric acid as being the most suitable; 
although that w’as t wen tv-one years ago, 1 per cent, 
citric acid still holds the field in this country^ , ’ 

The part extracf<?d by dilute acids vras' ^lled the 
“available” portion to distinguish it from the “un- 
available.” The new method at once proved very hj||f]>> 
ful ; difficulties, however, began to arise. / It w’da found 
impossible to assign any definite value to the amount 
of available phosphate present. Variations in the con^/ 
ditfons of the experiment gave wholly different values 
for the amount of available ” phosphate, whilst in 
the case of nitric acid the longer the acid acted the less 
phosphoric oxide (P* 0 ,) was extracted. 

' Now that^ gave the clue to the problem. It is obvious 
that there must be two actions going on : a direct 
solvent action and a reverse action, resulting in the 
withdrawal from the solution of the dissolved phos- 
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horic oxide. The direct solvent action was found to 
e much 4 he same for all dilute acids. 

The reverse action proved to be the ordinary adsorp- 
tion isotherm, similar in type to that obtained with 
charcoal and dilute acids. The constants are 
not the same for the different acids, and from 
these curves it is possible to go back and explain 
the apparently erratic action of the different acids on 
the soil. 

Thus it appears that when phosphate is added to the 
soil for the purpose of increasing the growth of a 
crop it does not simply stop in the soil, waiting^ for 
the plant to take it up. It reacts with the soil; it is 
adsorbed, and the amount available for the plant at 
any time depends on the adsorption relationships. 
There is, in short, a competition between the plant and 
the soil for the phosphate. The curves for clay and 
sandy soils show that adsorption is greater for clay 
than for sand; in other words, the clay competes for 
the phosphate more vigorously than does the sand. 
An amount, therefore, which is sufficient for the plant 
growing in a sandy soil proves inadequate on a clay 
soil. This has thrown light on an interesting problem 
in manuring, for it has long been known that clay 
soils stood in more need of phosphatic manures than 
sands. The field results bring out. this fact : the yield 
of barley on the heavy Rothamsfed soil falls when 
phosphates are omitted, but it does not react nearly 
so quickly on the Woburn sand. 

It seems a far cry from the logarithmic curve ex- 
pr<*ssing an adsorption isotherm to the management 
of barley and turnips, but the r^nncction is really 
simple and direct. 

This, however, does not settle the matter. The 
plant is a living thing, and consequently its require- 
ments are not rigidly constant, but vary with the 
conditions. There are very good grounds for suppos- 
ing that the plant actually requires more phosphate on 
a clay soil than on a .sand. The effects produced by 
phosphates are promotion of early growth, root de- 
velopment, and early ripening ; they are specially valu- 
able on clay soils, in wet regions, and for shallow root- 
ing and quick growing plants, for example, swedes 
and turnips. 

It is possible that some simple connection underlies 
all these, but no one has yet discovered it. 

Again, seeing that the need varies with the condi- 
tions, it is clear that if the, conditions are altered the 
needs may change. When, for^nstance, a dressing of 
farmyard manure is applied, some of the properties of 
the soil are altered ; it becomes more porous and more 
retentive of water, and phosphates may behave differ- 
entlv from what they did before. That is well shown 
on the Saxnmndham plots. 

It is unnecessary to go any further. The point I 
want to bring out is that the simple and incontrovert- 
ible statement that phosphates increase plant growth 
proves very complex when aoplied in practice. So it 
IS with , the other factors. They can oe disigptangled 
and investigated, but it is not yet possible to put them 
together again and predict the resultant. One cannot 
set out from first principles and reconstruct the normal 
case of crop production ; tlie factors are too numerous 
and too complex. 

Yet something has got to be done. The technical 
chemist has the advantage over his colleague In the 
purely scientific laboratory that he cannot shelve an 
inconvenient problem. A method has been evolved 
an empirical method, which, whilst not very rigid, has 
at least the merit that it works. It consists in going 
into the field and finding out the .actu^ agricultural 
properties of the soil by observations, inquiries, and 
direct field experiments ; these have to be repeated for 
two or three years because the first results may only 
have been a trick of the weather, but if the saipe 
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resutjt is obtained for several seasons running, one may 
be sure of being right.. 

All that is old; it is, of course, Ville's method over 
again. The new part consists in trying to extend the 
results to other soils. For this purpose a soil survey 
of tike area, usually the county, is arranged. In this 
way a collection is made on one hand of the agri- 
cultural’ properties, on the other of the chemical, 
bacteriological, and physical data, of typical soils. It 
is obvious that the possession of these standard soils 
lielps ^e analyst and expert adviser very considerably ; 
if a farmer a^s for information it is much easier and 
safer to compare his soil with the standard than to 
attempt any absolute measurements. Moreover, these 
soil surveys are greatly facilitating advisory and 
analytical work. 

They do far more than that, however. The normal 
case of crop production can never be decided on purely 
laboratory methods because there are always two or 
three varying factors, whereas in the ideal laboratory 
experiment there is only one factor varying. We are 
not, however, confined to the ordinary laboratory 
methods. Statisticians have to deal with problems in- 
volving two or three variables, and they have worke‘d 
out a method — the method of correlation — which, when 
intelligently applied, gives valuable results. It is 
lioped to apply this to crop production. The necessary 
masses of data are slowly being accumulated, and 
it is anticipated that very interesting results will be 
obtained. 

The ordinary. laboratory method, however—the one 
factor method — may still on occasions work satisfac- 
torily. It sometimes happens in nature that one of the 
various intcradlng factors overshadows all the rest 
and virtually eliminates them, so that hero, too, it is 
possible to apply laboratory methods with satisfactory 
results. 

For example, on a certain type of clay soil the 
whole situation is controlled by the circumstance that 
phosphates are almost absent, whilst the need of the 
plant for phosphates is particularly great. The addi- 
tion of basic slag in these circumstances has caused 
most remarkable improvement. The best instances 
are seen at Cockle Park, and the results are given in 
their bulletins. 

Another illustration is furnished by our work on the 
partial sterilisation of soils. The simplest explanation 
of the phenomena is thqt the soil population can 
roughly be divided into two groups : one favourable 
to the production of plant fooll, the other not. The 
useful ^pulation is, on the whole, more resistant to 
adverse circunistances than the harmful organisms, 
and therefore sur^fives more drastic treatment. Hcnt^ 
any method that kills some, but not 'all, of the soil 
population effects an improvement and leads to good 
results. A continued $|:^11 of . favourable conditions, 
howler, enables the harmful organisms to establish 
some sort of superiority. This hypothesis throws im- 
portant light on the behaviour of the soil in natural 
conditions, and it reveals another factor in crop pro- < 
duction. .. .V j 

We have tioj: yet succeeded in making much of it | 
in the normal case ; indeed, we have scarcely attempted 
to do so, b^ause there are so many interacting factors. 
There are, however, cases where this one factor largely 
dominates .the situation. In glasshouses run at a high 
pitch, where the soil temperature and water content 
are high, and where large dressings of organic manures 
are used, the bacterial efficiency falls off so much that 
the plants begin tp suffer. The soil, in the picturesque 
language of the . practical man, is said to ^become 
I sick.” This sickness proved so difficult to deal with 
m pradice that the soli was thrown out and new soil 
l)rought in to take its place. 
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It was not difficult, however, to suggest a remedy. 
The reduction of bacterial activity seemed clearly due 
to an excessive development of the detrimental organ- 
isms. It was only necessary to adopt partial sterilisa- 
tion to get rid of these and to give the useful organ- 
isms a better chance of action. The basis of a suitable 
method was already in existence ; steam had been used 
to kill insect pests in the houses, and by suitable modi- 
fication this process was successfully used for the treat- 
ment of sick soils. 

The most fruitful ideas for working out the develop- 
ment of our subject have often been got from abnormal 
cases brought in by the growers. Practical men have 
the great advantage that they are compelled to keep 
their eyes open for nature’s problems; they cannot 
shirk them, or they find their crops suffering and 
themselves losing money. The close association of 
science with an industry is, therefore, a great advan- 
tage, because it brings in new problems which, if 
properly investigated, may prove extremely valuable in 
opening up new fields of knowledge. There is an 
exhilarating freshness about all this work that one 
often misses in the more academic investigations. 

All the same, while speaking in praise of applied 
science, one must recognise that science cannot be 
applied until it is developed. We have seen, and in- 
stances might have been multiplied, how the hydrolysis 
of protein throws light on the proper management of 
a manure heap, and how the adsorption isotherm 
worked out for charcoal and dilute acids clears up a 
difficulty in the manuring of turnips. It is impossible 
to set any limit to the value of good work in science 
honestly ^ carried out. The fact is that science and 
creative industry are one and indivisible, and any 
attempt to divorce them may only end in disaster. 


VmVERSlTY AND EDUCATIONAL 
INTELLIGENCE. * 

The Morning Post of January 18 announces an 
anonymous gift of ten thousand guineas to King 
Edward’s Hospital, Cardiff, towards the cost of new 
extensions. 

The Times of January 14 announces that Sir Alex- 
ander M ’Robert has given to Aberdeen University an 
endowment of about 750!. per annum for a Georgina 
M ’Robert lectureship on pathology, with special refer- 
ence to malignant diseases. 

The National Diploma Examination in Agricultui^ 
of the National Agricultural Examination Board will 
be held at the University oi Leeds on April 14 and 
following days, and examinations in* the science and 
practice of (dairying will take place in September at 
the British Dairy Institute, Reading, and at the Dairy 
School, Kilmarnock. Entries for the first-named ex- 
amination must be sent in not later than March i, and 
those for the latter ones not later than August 15* 

The December issue of the Readihg University CoU 
lege Review is largely a record of the continued effect 
of the war upon the work of the college. All the; 
condittons during the first 3"ear of the war have" 
affect^ also the first term of the present session, but 
in greater measure. The jiumber of men da^'-students 
at the beginning of the temi had fallen to about forty, 
and of this number some left at the end of last term 
in order to undertake military service. More members 
of the academic staff have’ undertaken military or 
Government service, and others are likely to follow 
their example. Wantage Hall is again .’in military 
occupation, and the council has agreed to place rooms 
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and ofUces at the disposal of the Flying School which 
is about to be formed in Reading. Munitions work 
has been instituted in the physical laborato^, and the 
making of splints for use in hospitals is bein^ carried 
on in the building devoted to craft work. The lists 
of military distinctions and of officers killed in action, 
as well as the list of present members of the staff, 
past and present students, and present servants of the 
college serving with the Forces of the King or in the 
French Army, printed in the magazine, are a splendid 
tribute to the loyalty and patriotism of the institu- 
tion. 

Four points relating to the place of science in educa- 
tion are dealt with by Sir E. Kjjv Lankester in a letter 
to the Times of January 14. The first consideration 
is that instruction in the elements of physics, chem- 
istry, and biology must not be limited to the few, but 
be a part of the education of all ; for they are equally 
necessary for the conduct of public affairs in a pro- 
gressive spirit as for the development of industries. 
The view that attention to scientific knowledge neces- 
sarily leads to the barbarisms committed by our Ger- 
man adversaries is as illogical as it is untrue. The 
men who are responsible for the present conflict are 
not men of science but historians and other official 
advocates of world-power by Germany; and the mili- 
tary authorities have made use of whatever forces 
scientific discovery can give them. The third point 
referred to is that science in the public schools and 
universities is regarded as specialisation, whereas 
Greek and Latin and allied subjects are considered 
to be parts of a general education. This view is a 
legacy of past centuries, and should be the i^erse of 
the truth for modern times, though classical head- 
masters will ^ not understand the different needs of 
to-day, and will not depart from the ways of traditional 
instruction. Sir Ray Lankester places the chief burden 
of responsibility for existing conditions upon the Civil 
Service Commissioners, who assign an overwhelming 
excess of marks for dassical and literary learning in 
examinations for the chief posts in the national service. 
He^ would give one-half of the possible total to science, 
which should be compulsory for all candidates, one- 
quarter to mathematics, and one-quarter to the 
classical and literary group; and he believes that “the 
one and only way of saving the country from utter 
inefficiency and consequent ruin is for the Legislature 
entirely to remodel the competitions (or the valuable 
f)Osts of the Home and Indian Civil Services.” 

Aw interesting supplement on “ War and Education ” 
appeared in the Times of January 14. It is a common- 
place that a great war is^in variably followed by educa- 
tional reform* afid in the first article this is illustrated 
in English education from Alcuin to the South African 
war. It was the last-named which led to' measures 
—medical inspection and provision of meals— for secur- 
ing better physical care of school children. In mpk 
of the articles the importance of character training 
receives due recognition, the columns headed. “A 
IjeMon of Empire*V and “Teaching Patriotisn;i 
IfH^rijttcn with force and judgment. The editor ffirecU- 
attention to the great need of the immediate futti^^, tli 
training of boys and girls between the ages 
and seventeen. At present two millions belo^yTOe a|^. 
of seventeen are receiving little or no education either 
in school or in skilled w’brk. All who , halte/ givefi 
thought to the matter are in agreement ^ 
importance of ediicating our adcSescents, bc^h from 
tlw point of view of ethical training for citizenship and 
of increasing productive efficiency, but not all linkers 
will agree as to the methods advocated by the editor 
of the “Educational Siipplcment/’. Dr.;^, B* Sadler 
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discusses the comparative merits of German and English 
education, and gives as the deflects of English emica- 
tion : (1) too low a standard of mental training, hence 
failure to realise the value of pure science; (2) un- 
instructed parental opinion; (3) failure to stimulate 
intellectually the average boy and girl ; U) inertness of 
mind towards science in industry, public administra- 
tion, and domestic management ; (5) neglect of per- 
sonal hygiene in its widest sense. British, schools 
must impart love of knowledge and care for conduct; 
love of adventure and readiness to endure routine; 
capacity for individual initiative, and patienc^ in the 
work of scientific co-operation. All tne articles are 
useful so far as they ; it is a matter for regret that 
Dr. Sadler is alone in recognising the necessity for 
greater attention to science. The unfortunate jand 
serious omission to give proper consideration to this 
vital need is a defect in an otherwise able and helpful 
symposium. 

With the approval of the War Office, Colonial Office, 
and Board of Education, and of the High Commis- 
sioners of the Dominions beyond the Seas, an organisa- 
tion has been formed with the title of “The Fighting 
Forces Book Council.” This organisation, of which 
Lord Bryce is president, and Sir Edward Ward the 
chairman of the executive comiyittec, is intended to 
supplement, and not in any way to overlap, existing 
bodies, such as the Camps Library, which is the 
recognised collecting and aistributing depdt for the 
books sent through the medium of the General Post 
Office, the Red Cross, and St. John’s “Ambulance War 
Library, which supplies the hosiiftals, and the Young 
Men’s Christian Association. Through the machinery 
of these varioiis organisations large quantities 6f books 
— mainly light fiction — are being regularly distributed 
to the forces on active service, naval and military 
hospitals, and convalescent camps, both at home and 
abroad. It has been found, however, that books of a 
more solid kind are asked for by an immense number 
of educated men now in the military service of the 
Empire. The objects of “The Fighting Forces Book 
Council “ arc to try to meet this need,^ and^ at the 
same time to assist the existing organisations in every 
possible way. It proposes to : (i) raise funds for pro- 
viding reaefing matter of the kind indicat€}d above 
for his Majesty’s Forces at home and abroad. Includ- 
ing the wounded and convalescent and the' fetish 
risoners of war; (2) procure, by purchase or' gift, 
ooks of this kind in sufficient quantities, and arrange 
for their distribution through the Camps Libr^^ to 
the various organisations and corps ; (3) draw Up lists 
of such books required by, or suitaolii for, various types 
of men. An appeal is made for funds to carry 019 this 
work, and we trust that it will meet with a readfy and 
generous response. Contributions should be forwarded 
to Dr. 1 . Gollancz, treasurer of the Fighting Iforces 
Book Council, Seymour House, Waterloo Place, 'ILion- 
don, S.W., or to the London Coun^ and Westminster 
Bank; Law Courts Branch, W.C. " , 

SOemTIES AND 

'London. ^ 

Aristotelian Society, January 3.— Dir.. H. Wldion Carr, 
ptesident, in the chair.— Prof. A. Space, 

tihie, * and relativity. Mathematieiana iiavci succeeded 
in^defining diverse Euclidean meawiit^yAt^tps Without 
any ' reference to distance.’ Thi«» -Al®. alternati^^ 
gimps of such congruent transfonhatiohs of space all 
ecpiAily applicable, but, while the distance P|P* may 

„ the distance for one meashre-system, it 
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will npt equal it for another. The extraordinary thing 
is that each of us does, as a matter of fact, employ a 
determinate measure-system which remains the same, 
except probably for very small variations, and that 
the measure-systems of different human beings agree, 
within the limits of our observations. This, how- 
ever, is different in regard to time. Owing to the fact 
that points of space are incapable of direct recogni- 
tion, there is a difficulty in determining what is at rest 
and what is in motion, and a further difficulty of 
determining a definite uniform flow of time. If all 
physical influences require time for their propagation 
in space, the idea of an immediate presentation to 
us of an aspect of the world as it in tact is must be 
abandoned. What we perceive at any instant must, 
in .that case, already be ancient history, with the 
dates of the various parts hopelessly mixed. Again, 
if all physical influence is electro-magnetic, all in- 
fluences are propagated with the velocity of light in 
vacuo. But what dynamical axes are we taking as 
at rest? There are two possibilities. We may assume 
either (a) that one set of axes are at rest and that 
the others will show traces of motion in respect to 
the velocity of light, or (b) that the velocity of light 
is the same in all directions whichever be the 
dynamicial axes assumed. The first supposition is 
negatived by experiment, and hence we are driven 
to the second, which immediately lands us in the 
whole theory of relativity. 

Geological Society, January 5. — Dr. A. Smith Wood- 
ward, president, in ^ the chair. — E- B. Bailey : The 
Islay anticline (Inner Hebrides). Other observations 
.in regard to the Schistose Islands'* of Scotland are 
passed in review, and many of them confirmed. Cer- 
tain new interpretations are offered, (i) An important 
fault, perhaps the Great Glen Fault, passes through 
the hollow separating Colonsay and the western penin- 
sula of Ilslay from the rest of the archipelago. (2) The 
dolomitic “Fucoid Beds" are not the highest geo- 
logical sulxUvision of the district. They are earlier 
than, and' structurally they underlie, the greater part 
of the ;Jslay Quartzite, as well as the whole of the 
Port Ellen Phyllites and Easdalc Slates. (3) Several 
correlations must now be abandoned. Thus the Scarba 
Conglomerate is not' the equivalent of the Portaskaig 
Coimj^erate, but is of considerably later date. (4) 
Sthau-scale isoclinal folding is of less significance in 
the greater part of the district than has sometimes 
been thought. The main feature of the tectonics of 
eastern Islay is .a comparatively simple isoclinal anti- 
cline 'Overthrown, towards the north-west upon the 
Loch Skerrols Thrust. ^ (5) Finally, grounds are given 
for believing that an accurate knowledge of the struc- 
tut^e and rodc-succession of Islay is of crucial import, 
ance in determining the tectonic plan of the West 
Highmnd^ generally. 

Paris. 

Academy > of Scicncest January 3.— M. C. Joiidan in 
the chatt;*^. Blgonrdaii : The manuscrips of the 
works of Jean de Ligni^res.— G. Rambert; Continued 
fraction^and indefinite binary quadratic forms.— Paul 
.App^l.Tlfe hicMen relations and the apparent gyro- 
scopic fprees in non-holonomial systems. — Henry Le 
Chatidtojp • ,^pie laws of solution. A reply .to M. Col- 
son.-^SL & Sparm: The projectoiy of projectftes shot 
^‘^^'WW^wtter'velocity with an angle of pril^ectipn 
in thevr;i^dgh|^nrhood of 45^.-^Pierre DeiMt: T|^’' 
action on puS. Experiments, on the 

effects ot^Afitisep^S^oh pus in vitro gave unexpected^ 
results, as';,even dftbr twenty-four hours’ contacts 
stedQ^tlon th 0 . e^ A 2 per cent, solution 

ef carbolic acid was sterile in six cases out Of fifteen^ 
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ether, corrosive sublimate, hydrogen peroxide, Dakin's 
solution, Labarraque’s solution, were all less effective. 
— ^J. Comas Sold : Some astronomical applications of 
stereoscopic photography. Description of a special 
apparatus, the' " stereogoniometcr.” — Pierre Humbert : 
The simplincation of a formula of Llapounoff. — L. 
Tschugaen and W. Lebedinski ; A new series of platinum 
compounds analogous with Cossa's salts. Acetonitrile 
resembles ammonia and the organic amines in its 
reaction with soluble chloroplatinites. — Domingo de 
Orueta and S. Pifla de Rubles; The presence of 
platinum in Spain. Between Malaga and Gibraltar, 
in the Ronda massif, there is a series of rocks strongly, 
resembling the platiniferous rocks of the Urals. Bor- 
ings made near Taguil gave proportions of platinum 
varying from traces to 28 grams per cubic metre, the 
average of fifty borings giving about 3 grams per 
cubic metre. On account of its importance, the 
matter has been taken up by the Spanish Government, 
with a view to the thorough investigation and ultimate 
exploitation of the deposit. — Emile Salllard ; The attack 
of beetroot by Cetcospora heticola, — Rcgaanlt : 
A case of lateral thoracic cords, probable embryonic 
vestiges of Wolf’s band ih a man. — Paul Godin ; The 
individual formula of physical growth for children of 
both sexes. — Maurice Mendeltsohn ; Galvanotaxy of the 
leucocytes. A description of changes of form and 
motion observed in leucocytes when acted upon by 
galvanic currents. — C. Honibert and C. Oalalnc ; The 
formation of shell partitions (chambrage) in oysters 
and the possible infection of these spaces by a parasitic 
Annelid of the shell. 
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Noerics: Capr. T. B. Morley. • 

MQNDAYt January 34. 

Royal Gnocraphical Sociictv, at 8.30.— Cyrenalca : Prof. J. W. Gregory. 
TUESDAY^ January 35. 

Royal InWitution, at a^^'flit Physiology of Anger and. Fear: Prof, 
C. S. Sherrington. ^ 

Institution oe Civil RnoiNKRasr at 5.30.— D/rearr/Mp/ The Electric 
L^'orootive ; F. W. Carter. 
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WSDHESDAY, JANVAKV ,6. 

Royal SocirtY or Apjs, ab4-3Q.— The Effect of the War oit.QdtfeQN.GroW- 
ing in rha British Empire : J. A. Hoi 

THURSDAY^ January a;. 

Royal Society, at ^.vi.’-^Prpbable PaJ^rs : The Theory of the Helmholtz 
Resonator: Lord Kayleigh.— A Collision Predictor: Prof. J. Joly.— 
Discussion of Kew Magnetic Data, especially the Dionlal IrregulanCita 
of Horizontal Force and Vertical Force, from ordinary days of tne eleven 
years 1890 to 1900: Dr. C. Chree. — A Portsble Variometer for imgnttic 
Surveying: G. W. Walker.— The Single Line l^ciruin of Mhjpilsiom 
and other Metals and their Ionising Potentials: Prof. J. C. McLennan*— 
The Microscopic Structure of Semipcrmesble Membranes, and the Part 
Played by Surface Forces in Osmosis : F. Tinker.— The Reduefion of 
Metallic Oxides with Hydrogen at High Precsiiren : R. Newberyand J. N. 
Pring.— Di.scontinuous Fluid Motion Past a Curved Boundary: H. Levy. 

Royal Institution, at 3.— Fuel Economy from a National Standpoint: 
Prof. W. A. Bone. 


FRIDAYt January a8. 

Royal Institution, at 5.30.— The Science of Clothing and the Prevention 
of Trench Feet: Dr. Leonard Hill.- 

Physical Socirtv, at 5.— Guthrie Lecture: Some Problene of Living 
Matter: W. IJ. Hardy. 
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operate* in the 
fianner with her colonies in prosecuting 
,lie pointed out that the Germans do not 
their military from their commercial 
poli<^// VPfom the German point of view, the 
war.s^bfi^an some years ago in certain economic 
ni^asuras, ahd the war will continue after the con- 
dusion of military operations in certain economic 
meai^res which they already have in preparation.” 
tliiais profoundly true, and some of the details of 
th<bse economic operations are very clearly put by 
Mr. Hewins in his speech. He w’ent on to point 
out that the present hope of Germany is not so 
much a complete military victory, as a position 
from which they will be able “to foist upon con- 
quered territories German contracts, German 
aims, and German traditions.” He does not think 
that a custon^union with the Dominions and the 
Allies is a possible method oF opposing (j^ermany, 
but counsels control of raw materials produced in 
^he Empire, so that they may never again come 
into German hands. The question of shipping, 
too, shoul'd be an imperial one; also that of 
treaties. There must be a spirit of solidarity 
among* the Allies in any treaties with Germany 
which may in future be made. The writer agrees ; 
6ut features to think that a refusal to make any 
treaty whatever with Germany and her allies 
would be a better measure. 

The seconder of the resolution, Mr. Peto, dis- 
cussed the question of shipping more fully, and 
dissented from the present Government policy of 
keepit^g all knowledge of our intentions from the 
Germans. If they knew that German shipping 
would in future be placed under rigorous control, 
that would be bound to influence their conduct of 
the wari 

Sir Alfred Mond feared that the policy sketched , 
by the two previous speakers w6uld damage, our 
own tra^. Moreover, he dissented from Mr. 
Hewins *s view that the present war was being 
waged in support of an economic policy; he attri- 
' bated it to racial and imperialistic, and not . to 
commercial motives, and said that to his know- 
ledge Germany and her allies had confused 
notiot^ of what they were flj^ting for. He atlri-: 
butM QSc;l^n success to* their scientific a^d tech- 
nical to the influence of thei^^nkfng. 

systeni. /He rc^rded the United 
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to be trade rivaP^an ^e Ger- 
manic' nations. ‘ . 

Mr. Shii'ley Bean advocated a return to old 
navigation la#ws, and Mr. Prothero thought -tbat a 
joint system of credit with our Dominions would 
have a. great influence in poimtering German ag- 
gression. Mr. Chaplin counselled joint action 
with the Dominions in Imposing a tariff against 
the entry of German goods. Mr. Mackinder wel- 
comed the attitude of Sir Alfred Mond towards a 
tariff, and suggested that we might at once 
utilise a large sum belonging to Germany, which 
we hold, and which might be used for the produc- 
tion of materials necessary to our country at the 
present moment. He pointed out that Germany is 
organising the territory which she has conquered 
to help her in the war with materials, and he coun- 
selled that we too should organise. There are 
necessary materials which demand the expenditure 
of money on plant; manufacturers are unwilling 
to risk capital on business w^hich may come to an 
end with the war, and require a guarantee that 
the Empire should stand by them and assure them 
against loss. Mr. Pennefather pointed out that 
while the Teutonic nations have only some 18 per 
cent, of the world ^s trade, the Allies control 50 per 
cent., and strongly pressed for an economic union 
with our Dominions. 

Some of Mr. Runciman’s remarks were repro- 
duced in Nature of January 113; he recommended 
improvement of research methods, the education 
of our people, and the tr.nining of our young men. 
The main points, in his speech were the shortag^'ir 
of food in Germany, from which he drew.confc; 
fort. His attitude of mind was shown by his hope, 
for the recuperation of Germany, as. well as‘of the 
other belligerent Powers ; and here Mr. Runciman 
showed his complete failure to grasp the situation^. 
The fact is that the Allies do not wish Germany to* 
recuperate. Recuperation means* power to in- 
trigue, to use all means to prosecute an economic 
warfare, and to conquer other nations and destroy 
their trade. It is lamentable to find the head 
of a great Government. d^|]»artment so blind to 
present conditions, and so «inafaJ 4 Nkto forecast the 
future. He fears that the suppression of Germany 
would entail suffering on the*Allies; perhaps it 
mq^ht; but the waging of the present war entails 
suffering on the Allies, agid yet no one proposes to 
sue Germany for peace. Mr. Runciman then dealt 
most unsatisfactorily with the question of oontra- 
;band. Had it not been for his opposition and that 
of l^e Board of Trade, had the Admiralty been 
" 1 fultcontrdl. "We should not have *seen those 
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departments obliged to climb down, only in con- 
sequence of tl^e expression of an irresistible public 
opinion, and doing “ too late ” what should have 
been done at the beginning of the war. We have 
been guilty of incredible folly in allowing a man 
to retain a position of c^iormous influence by 
his sayings before the outbreak of war, showed 
himself totally unfit to deal with the situation as it 
manifested itself in August, 1914. Towards the 
end of his speech he said, man would indeed 
have to be blind if he could not see the fact that 
commercially Germany is a beaten nation.’* Well, 
no German thinks so, and it is the supremest of 
blunders to assume it It may conceivably be 
true; but if it is, it is no business of ours to act 
as if we thought so. Indeed, the debate has had 
the virtue of inducing Mr. Runciman to reveal his 
entire iqcompetency for the position which he 
holds. 

Mr. Bigland brought forward specific instances 
of German methods of capturing trade, and urged 
the adoption of a definite protective policy on the 
part of the Empire and the Allies; and Sir John 
Rees advocated the inclusion of India and Ceylon. 
Sir John Spear, representing an agricultural com- 
munity, and Mr. Montague Barlow, speakii^gf for 
an industrial community, supported Mr. Hewins’s 
motion. The latter described how the Germans 
captured the wolframite supply of Cornwall, owing 
to State sull)sidies, tutting down the price from 
55. 6d. to 25 . 6d., and killing an English company 
with a capital of 20,oooL Having secured a mono- 
poly, they raised the price to 75. 6d, \ It would 
be well if instances like this were collected and 
published, so that the public might know the 
extent of previous German aggression. Mr. 
Barlow also described the effects which German 
banking credits have on their industry.' Mr. Fell 
doubted whether a boycott of German goods could . 
possibly be permanent* and in this the writer 
agrees. Goods of German origin would certainly 
enter England from neutral countries, and it would 
be impossible to exclude them. 

Mr. Lynch gave a sketch of Wilhelm von Hum- 
boldt’s work in* organising German education in 
and described German methckls of trade 
aggression. He imputed the capture of niahy 
British industries ta the educational policy of the 
Germans, especially technical lines, and related 
his experience at the hands of the Government 
“pundits” when lie lapplied for the modest sum of 
lOjOooL^ for the meouragement of research. This 
speech coM^ed'^ 

It is reform of 

our Gbv^rhment bc^[mrtments. It has ]^en fre- 
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quently put that the piytnioenoe 

classics, and the under-estimation qf stoieope. 1^; 
Civil Service examinations, has resulted in. the 
staffing of our Government offices with men, not 
only absolutely ignorant of science, but incapable 
of appreciating scientific advice when it is ten- 
dered. It would be a breach of confidence were tjhe 
writer to tell of the appalling “howlers'* csniin^ 
dated in his presence by those in high plSces. 
Whereas very few men of science are entirely 
ignorant of the spirit inculcated by a studj of the 
classics, while they can at least appreciate the atti- 
tude of mind of the cultured classicist, those, 
have been educated solely on classical lineif^ia! bur 
public schools and universities are quite hica^bie 
of taking the point of view of men;^ho‘ have been' 
trained scientifically or commercfillly. Precedent, 
and precedent alone, rules the minds of the 
classicist; the scientific man demands proof, and 
has small respect for precedent. Nor are our 
classically trained heads of departments able to 
form a useful opinion on recommendations pressed 
on them by scientific advisers. Th^ h^ve not the 
training required ; nor can they^acquire the mental 
attitude. The writer has in mind a, law-suit in 
which an eminent judge spent three weeks in* 
learning his lesson; barristers versed in science 
stated the case to him, and he himself cross- 
examined competent scientific experts. In my 
view, his decision was a just one. In the Court of 
Appeal the judges were unqualified to re-judge the 
case, for they had not had the benefit of three 
weeks* instruction; they reversed the first judg- 
ment. And the House of Lords, on further appeal, 
had not the glimmering of an idea of the ^entific 
principles which bad influenced the judge of first 
instance in making up his mind, and injustice, was 
done when they upheld the verdict of the Court 6f 
Appeal. But the just decision of . the first jtxc^e 
showed that with willing" intdligence, time,; and 
sufficient instructioh.a man can. educate hixn&df to. 
form , a .corr^t opipixsia 
point. ■; \ 

Now the head of a (Soyernineiit depaif^tet has 
not the training, noe^n atford^"^^^ to 
understand scientific argun^efitS;;W^ be 

brought b^ore him ; hie Aerefore 
influenced by :expedieii^^ by an to* 

ta|b a course whi(^ wiifi lea$t 
!eW to say, usually with disastrdwi^ej^^ 

Reform of .the Civil Se^ice 
doiibtless remedy this dangerous 
but Jt will take a generation te 
diate action is called for. Take.:;^.j;j|,5^^ 

I. ‘^rd4lc..as an^eya^l®* . ' 
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~|^c(^>ts.«)f Mr* Runcimian, tl^. Pi^sLdent, of his’ sive, aad the matter is dealt with, more from the 
ipr^ the. Archbishop' of ..Canterbury, of the experimental side than the mathematical. The 
i^p^fcer ^f the Hous» of Commons, and of the phenomena of induced currents, however, are not 
SpSaker of the Irish House of Commons. On the touched. Part of the author’s aim in writing 
aoth i'nst., Mr. Lynch asked the President whether «>e book has been to bring out clearly the con- 
it wdidd not be desirable "to reconstitute the necting link between static and current electridty. 

t that it may contain two men of recog. He contends that the impression left on the 
■^ablMitf the industrial world, and t^o men pup.1 after perusal of most text-books .s 


Tteir kno;^^^^^ i^n^ electricity are separate and 

'a.' ’ J • a. a. j • a.1. LI if idistiHct phenomena. The cmly link usually 

educ^ition and interested m the problem of provid- . a.i-s.. x . ixl xl ix-.: « 


edjiipatlon and interested in the problem of provid- 
ing* fox' its application to industrial development? 
Mr. ,.)?retyrifian said there were grave objections 
to* scheme which ..would divide the responsi- 
biUl^^J^othe President among the members of a 
b^1rd,\.hnd that the object was attained by the 
^de.vo^ophtent of advisbi7 committees of, experts 
who^ the President can consult. But what if you 
have a President unable to understand their recom- 
mendationa? We have only to remember the 
ghastly blunder committed at the beginning of the 
war in the non-recognition that cotton and fats are 
potential ammunition. We cannot afford to make 
any rn^ore blunders, and it is a good maxim that 
Whe^.,a fnart‘Tiasrv.|3lundered once, he should not 
have any further chance of endangering the 
lEmpire. This is a time for drastic action; how 
can it be achieved? Can our Dominions exert 
pressmte? . There is no means by which public 
bpinjoiv pah manifest itself except by a general 
elect 3 on^ and that is denied us. But time is pass- 
iog, the enemy is gaining ground- Must we 
still "^it and sec ” ? 

; William Ramsay. 

■.,'V 

PHYSICS FOR ENGWEERING STUDENTS. 
(x) JntfOdttciton to Magnetism and .Electricity., 
By/ E. . W. . E. Kempson. Pp. viii+.240. 
(Condon: Edward Arnold, 19x5,) Price 3s. 

{2) First Course in Engineering Science, By 
Hhler and A. H. Stuart. Pp. viii + x9i. 

H(Lqhddl^ « University Tutorial . Press, Ltd., 


attempted is thfe experiment with the voltaic cell 
and condensing electroscope. In our opinion, the 
chief advantage of the old method is cheapness; 
the method suggested by the author necessitates 
the provision of much more expensive apparatus 
than is usually found in school laboratories, viz., 
electrostatic voltmeters and condensers. 

The author states in his preface that the rela- 
tively large and varying capacity of static volt- 
meters is likely to give trouble if not*^borne in 
mind. We entirely agree, and would add that it 
is scarcely possible for the pupil at this stage to . 
follow the method by which the teacher calculates 
size of condensers, speed of rotating commutators, 
etc., necessary to ensure success of the experi- 
ment^suggested. In the section on magnetism, 
p. iiirwe should prefer a more precise definition 
of unit magnetic pole; the medium in which the 
poles are placed should be stated; and we object 
to the words in brackets in the same paragraph, 
thus: “i dyne (1/981 of a grammeU weight).” 
The book is provided with*a large selection of 
numerical exercises to which answers are sup- 
plied. The student working through this book 
will have familiarised himself with many electrical 
testing instruments. 

(fli) Haler and Stuart’s “First Course in En- ^ 
gineering Science” covers the ground suggested 
by the Board of Education in its “Memorandum 
on the Teaching of Engineering in Evening Tech- 
nical Schools.” The book is divided into two 
parts. Part i. deals with Ineasuriog instruments, 
experimental , mechanics, and the testing of 
materialise Simple experiments are described 


Shop M'a0ianics ^^nd Ij^strating', the. principles, and the .apparatus 

^ i^+x^Of (New York:*, needed is such as can be easily ^constructed in the 

. i^school workshop. The text is illustrated by a 

/ ; :Fricc 4^s. 6d, net. good selection of dear diagrams,* and each chapter 

Mffchin^fyi is pmvided with a set of numerical exercises. The 


^ ri^^conct part, of the book is devoted to the ele-. 

’ t. '' Wil^v .ahd Sk^. .r u... ...i 
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tnentary principles of heat, and includes chapters 
pn the steam engine, intiicatpr diagram, and the 
use ,of steam tables. On p. :x 18 .there is. an error 




, X ■ ' s. - r ' .'',uaCe,w<a abcmii t.auiv;a. y, >axp.ua^ic ta* aix cixvfx 

©N’Sj Obofe'iow'TMiignetism ; |n the formula given for the expansion ooeffiknent 
is basad .on thi},TOurse . 'pf a liquid by the specific gr^ivity bottle; the 
fotws In the Uppefji^chool j (jU^tity in the denominator should be the weight 
at exfen- Mlii^ the bottle at the higher tempera- 
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ture. The experiment on p, 135, “to find the 
temperature of a furnace,” is misleading. A 
piece of nickel is placed in the furnace and then 
transferred to a calorimeter containing water, the 
rise of temperature being noted. At 1000® C. 
the specific heat of nickel differs very considerably 
from the value at the ordinary temperature. On 
p. 163 the authors cite the boiling of water in a 
paper vessel as an effect similar to that obtaining 
in a boiler plate. In a boiler plate of good con- 
ducting material there is, of course, little differ- 
ence of temperature between the two sides, but 
paper is a bad conductor of heat, and the reason 
the paper does not burn is due to an entirely 
different cause. When water is boiled in a paper 
vessel the escape of vapour through the paper is 
considerable, and the flame is usually quite J in. 
from the paper. 

(3) Mr« Johnson book is written for the am- 
bitious artisan, and is based upon notes made by 
the author during nine years* teaching experience 
in evening vocational and technical schools in the 
United States. For its perusal no further mathe- 
matical knowledge is required than the elementary 
rules of arithmetic, simple equations, and the 
trigonometrical ratios of an angle. It iMudes 
chapters on engineering measuring instruments, 
calculations of areas and weights, pulleys and 
belting, gearing, properties and strength of mate- 
rials. Two chapters dealing with the elements 
of statics are fully ••illustrated by practical ex- 
amples from the workshop. The book is clearly 
written and the diagrams are well executed. A 
large number of numerical exercises are inter- 
spersed in the text, but the workman bent on 
self-improvement would find the book of con- 
siderably greater value if the ^uthor had furnished 
answers to these examples. 

(4) The collection of problems by Prof. Ryan 
(upwards of one hundred) is intended to be used 
with Morecroft’s elementary text-book on “Con- 
tinuous and Alternating Current Machinery.** No 
answers are provided. 

METALLURGY OF GOLD. 

The Metallurgy Gold. By Sir T.. K, Rose. 

Sixth edition./ Pp. xix+601. (London: C. 

Griffin and Co., Ltd., 19x51) Price 22jr>,6d. 

net. 

S IR THOMAS ROSE’S “Metallurgy of Cold** 
has been recogniseef for the last, twen^ years 
as the best gefteral treatise on the metallurgy of the 
metal the ap|>earance of this new. edition, which 
by reisristoti and^$:^pansion is practically a new 
lK>ok, /||^Ui hen^.1^ warmly welcomed by all 
metallurgists. ;^{xic< the last edition, was. pub- 
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lished in 1906 the changes which hai^e beeO intro- 
duced in the metallurgy of gold have been greater^ 
than those in any other metal ; the need lor a new 
edition of the book was therefore imperative,, and 
this need has been admirably satisfied in the 
present volume. 

As stated in the preface, “the most important' 
function which a book on metallurgy has to fulfil, 
is to lielp those who are taking part, .in attempts 
to improve existing practice,’* and with that aim 
in view the whole book has been thorougly re- 
vised and much new matter added. The early 
chapters, which have been rewritten and greatly 
enlarged, now contain a remarkably full and 
accurate account of the properties of gold, its 
compounds and alloys, and throughout the volume 
special attention is given to the principles under- 
lying the various practical operations involved in 
the extraction of the metal, and in the refining" 
and preparation of gold bullion for the market 
and for minting. In this ^nnection it will be 
admitted by all that without a knowledge and 
I clear understanding of these properties and prin- 
ciples, an acquaintance with mere practical de- 
tails, however extensive, will jpt BS* sufficient to 
enable the metallurgist to cope successfully with 
the difficult problems which will confront him from, 
time to time in the practical operations of the 
metallurgy of gold. ^ 

The remarkable success which during recent 
years has attended the introduction of the filtra- 
tion of slime on the vacuum principle has led to 
a complete change in the functions of the stamp 
battery as a crushing machine ; the chapters deal- 
ing with stamps, crushing, fine grinding, and 
amalgamating machinery have henciS'|:^eeh largely 
rewritten and brought thoroughly '{ip to date. 

But it is in the cyanide process that we find 
the most conspicuous changes and advances, 
hence the chapters devoted to it are for the, most 
part new. These chapters contain an authbirita- 
tive account pf the various mechanical develop- 
ments of the process of the principles involved 
in working it, and of the latest and most approved 
practice in modern cyanide works. Detaiited de- 
scriptions are given pf the. |fiant and appliances 
in current practice for i!he treatntent of sand, and 
of the various agitators, vacuum filters^ : filter 
presses, dec., employed in the treatment' ^ spme. 
^Further^ the reactions^ which- take {daCit^ni^.ihe 
^'^l^anide pfocenoy the conditions^, nece8|m?y |^^ 
success the. various operations, i thSI -best 
'means of carrying them out^ fi^om tjie 
the ore to obtaining the gold as 
given clearly; .and concisely. ^ In 
modem practice ia oxempitfied by ti^ ^^rations 
atvtypical ph^to.|^^hese chapteirs contain^ in fact, 
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./j^ process of, the greatest value 

engaged in cyaniding^ and 

■•'''irf]SO;'^!'atudents^ .. •’;■ 

, ; chapter ;on the electrolytic parting 

^' gio^ and silver, #hich bids fair to displace the 
bid i^tl|io4a bf trehtrhent with sulphuric or nitric 
: iidd£^:&>oh^ pf the most important in the book^ 


/ * r^rtim^ of the practice 

valuable experi- 


done by the author himself, 
chapters on the assay of gold ore and 
said that they are worthy 
Royal Mint. 

'Miliji; care has -teen taken, sls in previous 
the sourqes of the informa- 
j^n givib throughout the book, and the wealth of 
'.reffff^bes; in the 'footnotes is a valuable biblio-" 


^grs^hy of the literature of the subject. 

We unreservedly commend, the book as being 
indispenj^^le, not only to students, but also, and 
especially, to all who are practically engaged in 
the metallurgy of gold. W; Gowland. 


A PSY^CHICAL RESEARCH. 
Ap 0 niidns and J^oughUTransference: An Ex^ 
oi^uiMion of the Emdence for Telepathy. By F. 
Podmore. New Ind enlarged edition. Pp. 
xvm + 467. (London: The Walter Scott Pub- 
lishmg Co., Ltd., 1915.) Price 6s. 


se^m^to have hypnotised patients at a distance, 
he proceeds to cases of transference of pain^ or of 
visual images, in the experiments of Dr. Lidbeault 
and the Najney school generally, and of Prof, and 
Mrs, Sidgwick and Sir Oliver Lodge; thence to. 
spontaneous cases in dream or hallucination, culled 
lively from the monumental collection, ** Phan- 
tasms of the Living,’*^ which is now out of print. 
Possible sources of error are carefully considered 
and allowed for, and the author’s, conclusion is — 
quoting Prof. De Morgan — ^that either the thesis 
as above stated is a justified hypothesis, or we 
must say at leisure what David is reported to have 
sai(l in his haste. And if the latter — if human 
testimony is completely untrustworthy — there is 
an pnd of history and various other sciences. 

It is a somewhat remarkable fact, considering 
the newness and difficulty of the resealrch, that the 
opinions expressed in the book would call for little 
alteration', after twenty-one years, if they were to 
be revised by a. committee representative of the 
present leaders of the S.P.R. Probably their only 
qualifying remark would be that it is not quite as 
certain as Mri Podmore thought that such pheno- 
mena as Mrs. Piper’s are completely and truly 
explained by telepathy. Other hypotheses, more 
far-reaching but not less essentially scientific if we 
can free our minds from prejudice, are possible. 

Finally, v/e may remark that the present war 


T his is a* new edition, in the Contemporary presents a scientifically good if morally regrettable 
^'Science series, of a book which still remains, opportunity of making exceptional • records in 
after^tw^ty-one years from its first appearance, psychical research. There is reason to believe that 
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face of it there is little evidence of adversity. The 
volume is well produced, the articles arc interest- 
ing^ and hopeful, and the illustrations, which show 
what photo-mechanical work in its many branches 
is capable of, are numerous and excellent. But 
the editorial resume of the year’s proj^ress f>*ives 
us a truer idea as to how matters really stand. 
\\"e learn that colour work is under a cloud be- 
cause ut a reduced demand, and the workini?: of 
it suffers much from the shortaj^e of collodion, and 
the difficulty of j^ettin^ dyes for s(*nsitisinj»' plates 
and for the preparation of inks. 

In line and half-tone work there is nothing new 
except that the demand for hi^h-class blocks has 
much diminished, and with it the consumption of 
copper, while zinc is about hmr times the price it 
was; and so on to other branches of work. But 
rotary phoLoj^ravure, that is, photogravure as 
adapted to rapid machine printing, has been taxed 
to its utmost in the prodiu lion of publications 
illustrating the progress of the war. I*)ven in 
Paris, where we are apt to think that all business 
is at a standstill, “a largo amount of really ex- 
cellent work is being done.” 

It is also developing rapidly in Spain, Sweden, 
Holland, Russia, Switzerland, Canada, and the 
United States. Perhaps the most plt?asing aspect 
of the Annual is the evidence it contains of a con- 
fident hope that after the war there will be a great 
industrial revival, and that it is now being duly 
prepared for, while even at present matters are 
far from being as bad as one might have expected. 

Siars nf flu* Southern Shies, By M. A. Orr (Mrs. 

John Iwcrshed). Pp. xii-fga. (London: 

Longmans; Green aud Co., 1915.) Price 2s. net. 
Thls little took is apparently intended as a com- 
panion to a star atlas for the use of those who 
have only small instrumental means for observa- 
tion or fto instruments at all. Although it refers 
almost eltclusively in detail to the more remark- 
able objects of the .southern hemisphere, the 
author has managed to interweave a good deal of 
interesting information whieh^is applicable to the 
stars in general. The book opens with a brief 
account of the southern constellations, accom- 
panied by a simple map, and this is followed by 
a series of ch.'^pters dealing with such subjects 
as “the ten brightest stars,** “eclipsing stars,” 
“star clusters,” and “the clouds of Magellan.” 
The descriptions of the various objects are notable 
for the numerous references to the results ob- 
tained by the use of the spectroscope, and in this 
connection it would have been an improvement to 
include either a jlitotograph or a diagram illus- 
trating the chief types of stellar spectra. A more 
generous supply of illustrations would also have 
been advantageous in other respects. Apart from 
this, the book will doubtless be welcomed by 
many readers, being hriglTtly written and the facts 
well up-to-date. . Those who have learned to 
recognise the. stars, and have no special know- 
ledge of .a.stronomy, will find here just that little 
additional information which will help to main- 
tain an intelligent interest in the wonders of 
the heavens. , 
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LETTERS ’TO THE EDITOR. 

[The Editor does not hold himselj responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended ft? 
this or any other part of Naiurb. No notice is 
taken of anonymous communications,] 

Pre-Columbian Representation^ of tho Elephant in 

Ameriea. 

I NOTE with no little interest that the subject of 
“the elephant in America” has been revived in a 
communication to Natl’rr by Prof. G. Elliot Smith. 
The animal pictured by Prof. Smith has been inter- 
preted by Dr. Allen and myself as a blue macaw (Ara 
! militaris) in the following pas.sage : — “The (figure) 
j has even b<ien interpreted as a trunk of an elephant 
i or a mastodon, but is unquc'stionably a macaw’s beak, 
j In addition to the ornamental cross-hatching on the 
j beak, whiih is also seen on the glyph from the same 
I stela, there is an ornamental scroll beneath the eye, 
j which likew'iso is cross-hatched and surrounde<l by a 
I ring of subcircular marks that continue to the ba.se of 
; the beak. The nostril is the large oval marking 
• directly in front of the eye” (Toz/or and Allen, Pea- 
I body Museum Papers, vol. iv.. No. 3, p. 3^3, C.am- 
' bridge, n)io). 

If Prof. Smith will look on the hack of the monu- 
! ment on which his figure is found (Maudslay, vol. i., 
I pi. 38), he will note at the bottom the? drawing of the 
I glyph referred to in the quotation. TJbis.is unmis- 
I takably a macaw. A comparisevi^ Of this with the 
j “elephant” shows that the two reprcs(*nt the same 
1 animal. Other drawings of the same bird may be seen 
j in Maudslay, vol. i., pi. 93, glyphs 10, ^5, 28, and 
pi. 112a, glyph 12. 

The two drawings in Bancroft to which Prof. Smith 
refers lose their significance as “elephants” when one 
examines the photographs of the originals from which 
these early and crude drawings were taken. The first 
(Maudslay, vol. iv., pi. 35) is the “long-nosed god,** 
called by .Schellas, “ God B.** The second is the pro- 
jecting nose of a grotesque mask, one of the most 
common feature's in the decoration of the buildings in 
' Yucatan. Other refi'r<*nces to elephants w'hich are 
I given are the “ elephant mound ” of Wisconsin and 
j the “elephant pipe's” of Iowa. The first ha.s been 
found to represent, m all probability, a bear. The 
projection called the trunk docs not belong to the 
original earthw’ork, but is due to an accumulation of 
sand. The “elephant pipes” have long been acx'epted 
I as forgeries by all competent arrhaeologists who* have 
j examined them. Alfred M. Tozzkr, 

j Peabody Museum, Harvard University. 

C'ambridge, Massachusetts, December 15, 1915. 


If a note from across the .sea is not .so delayed as 
to bo no longer fimely, may 1 reply to Dr.*G. Klliot 
Smith’s remarkable communication on pre-Columbian 
representations of the elephant in America in Nature 
of November 25? The identification of the details on 
Stela B. at Copan as elephants is neither new nor 
unanswered, and the same may be said of th|^ exten- 
. sion of this identification to the conventional faces 
\vith outward curving noses that decorate the buildings 
of northern Yucatan. 

Of ct)urse, there is a tremendous w^eight of im- 
probability to be counted against such an identification, 
! and the suggestion that these headvS may repre^nt 
tapirs w’ould .secern more reasonable, since this animal 
I is a native of Central America, while the elephant is 
I not. But in making either guess wc should have 
1 failed to take account of the peculiorities of Maya art. 
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There appears to be little doubt that the heads under 
discussion on Stela B at Copan are intended to repre- 
sent the blue macaw, while those on the buildings of 
northern Yucatan are hut manifestations of the serpent 
that gives its proper character to Maya art. These 
somewhat ludicrous extremes in identification are 
reached by comparison with other Maya ’ representa- 
tions rather than by comparison with drawings made 
jn China. ^ In the first instance, it was arrived at 
independently by F. Parry in his “ Sacred Maya 
Stone,” a fanciful study written in 1893; by O. B. 
•Gorden in “Conventionalism and Realism m Maya 
Art at Copan,” igoq; by A. M. To/zer and G. Allen 
in their “Animal Figures in Maya Codices,” 1910; 
and by the present writer in his “ Study of Maya Art,” 

13 - 

Three drawings will serve to illustrate the point, 
all taken from Copan, and one from the back of 
Stela B itself. The first (a) is a full, round sculpture 
of a macaw head, in which the characteristic long 
upper bill, short under bill, and thick tongue are 
drawn rather realistically. The eye is surrounded by 
raised knobs, and below the eye there is a spiral 
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formed by knobs. I'hc nostril is seen in its proper 
position, and a line of demarcation appears along the 
lower edge of the upper bill. In (b) the left-hand half 
of tlx: hieroglyph represents the same head, and it is 
to be notf‘d that the under part of the upi^or bill is 
now differentiated from the upper part by cross- 
hatching When wc conic to c (the drawing is taken 
from the side, and shows details not visible on the 
front) we can trace all the parts shown in the two 
previous faces. - The eye is surroiindi*d by knobs, but 
the spirij} below the eye is turned in the opposite 
direction. The nostril is in plain view, and parts of 
the under sklo of the upper bill are marked by ctoss- 
hatching. The lower bill and the tongia* arc lacking, 
but the omission of tlu* lower jaw is very frequent 
in Maya drawings of animal heads. There is added, 
-howevdlr, an car, above which rises a flamboyant 
ornament. This detail of the ear with its ornament is 
unnatural, but is found, nevertheless, on most Maya 
drawings of reptile and bird heads. The Central 
American artists were not concerned only with the 
realism of natural motives, but having jiut in their 
drawing enough fact to identify the subject,- they felt 
f^e to let their fancy range. Dr. Seler was not so 
absurdly mistaken as might be supposed in his sug- 
gestion of tortoise heads, because the Maya draw the 
head of this reptile very much as they do those of the 
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macaw. The glyph for the day Kayab is now admitted 
to represent a bird’s head, although previously ex- 
pL-iined as that of a tortoise, 
j That thcf heads with projecting snouts used as 
architectural decoration an? connected with the concept 
of the snake rather than the elephant is easily proven 
by a study of homologous parts in a series of 
de.signs. Space forbids me to go into this subject, 
but I have already treated it rather fully in the paper 
referred to. As for the elephant-mound and the 
numerous “elephant-pipes,” they have long since been 
discredited as regard.s the original identification, and 
not a few have bet-n cast into the limbo of pi.ain frauds. 

It is not a me!re difference of opinion upon rather 
minor details of archasology that prompts this reply 
to Dr. G. Elliot Smith’s communiration. It is because 
he ventures to draw conclusions of great importance 
as regards cultural connection between China and 
Mexico in ancient times from this tainted evidence. 
In dealing with the hydra-headed fallacy of Old 
World origins for New World civilisations it is 
necessary to cut off each head in turn with a searing 
sword. Ukrueckt J. .Spinden. 

American Museum of Natural History, 

December iS, 1915. 


‘ In my second letter on this subject, which was pub- 
j lished in Nature on December 16 (p. 425), I have 
already dealt with the main point raised by Prof. 
Tozzer’s letter; and since then I have presented to 
. the Manchester Literary and Philosophical Society, for 
publicntion in its Memoirs, a detailed examination of 
! the whole problem, with a series of illustrations and 

• a full discussion of all the evidence. The account 

• given in my memoir sheds a remarkable light upon 
' the psychology of Americans, 

both ancient find modern, and 
I especi.ally upon the othno- 
I logical “ Monroe doctrine,”* 
j which di-mands that every- 
I thing American belongs to 
j America, and must have been 
1 wholly invcntr*d there. The 
Maya civilisation was Amer- 
ican in t)rigin only in the 
same sense that llaivard Uni- 
versity is- immigrants from 
the Old World supplied the 
ideas and the technical know- 
ledge, which enabled an insti- 
tution U) be built up, no doubt 
with certain modifications prompted by local conditions 
and the contact of a variety' of l ulUual influences. 

As it may be some time before my lengthy memoir 
can be published, I should like to rcf<*r to Prof, 
j Tozzer’s other arguments now. 

! Like the other American ethnologists, to whom I 
referred in my last letter, he lays great stress upon 
the fact that “ the oriifunental scroll beneath the 
eye” (s<^ the figures taken frovi’i Spinden’s mono- 
graph) is found both in the elephant- (c) and the 
macaw-sculptures (a) at Copan; and he uses that fact 
as an argument in favour of what I rdgard as the 
picture of an elephant h.aving been intended for a 
macaw; Has it ever occurred to Prof. Tozzer to 
iflquirc into the origin ahd meaning of the scroll to 
which he attaches .so much importance? If he will 
do so, he will learn that, so far’ from the elephant 
having borrowed the scroll from the macaw, the 
scroll was an essential part of the elephant-design 
before it left Asia, and, in fact, is found in conven- 
tionalised drawings of the elephant in th^ Old World 
from Cambodia to Scotland. There is no doubt what- 
,ever that there was a certain amount of confusion in 
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the mind of the ancient American sculptor between 
the pictures of the elephant {b and c) and that of the 
macaw (ti). 'I'hus he provided the modern American 
ethnologist with an additional argument for refusing 
to adiiiiL that the sculptures b and c, as well as that 
which 1 reproduced in Nature of November 25, and 
now re|)eat (Fig. 2), cannot have been intended for 
anything else than an elephant. Never having seen 
an’ elephant, and not being aware of its size, no doubt 
the Maya artist conceived it to be some kind of mon- 
strous macaw’; and his portraits of the two creatures 
mutually influenced one another. The geomatrical 
pattern around the macaw’s .eye is an excellent con- 
ventialisation of the j^ecuHar marking of the 
Central American macaw (Fig. 3) : the pale area 
surrounding its eye occupies approximately an area 
relatively corresponding to the Indian elephant's 
pinna. The ear-ring often depicted (in Indian draw- 
ings) over the auditory meatus gives it an eye-like 
appearance. Is it any won- 



Fic. The Central American 
Macaw. 


dtif, then, that the Maya 
artist should have taken the 
elephant's meatus (in a pic- 
ture) for its eye, and have 
confused its pinna with the 
pale area on the macaw’s 
head ? Therefore, it was a 
natural thing to use the same 
convention for representing it 
as he had done in the 


case of the m^aw\ But 
the macaw’s scroll was derived from the elephant- 
design. These and several other considerations, when 
the facts are set forth and examined in detail, as I 
have done in my memoir, make every stage in the 
history of the confusion so transparently clear that 
one can reconstruct the psychology of "it with the 
utmost confidence. It is cqujdly certain that the scroll 
below the ear, as well as the tree-like appendages above 
the head (shown in Rig. i, r), are parts of the 
conventional waves breaking around the sea-elephant 
type* of the Indian "Makara," which was the com- 
monest form of the elephant spread abroad by the 
seamen of southern India, whence the great migra- 
tions started. This is admirably demonstrated also 
in the Scotch and Scandinavian pictures of elephants. 

The Copan sculptor has provided the elephant with 
a new ear (Fig. i, c), also modelled on the M<akara’s 
ear, and provided with a characteristically Cambodian 
pendant. If c was meant to be a macaw, why was it 
given .a mammalian ear? 

It is significant that the American ethnologists who 
entertain the macaw-hypothesis do not refer to the 
perfect example, ^which 1 have used (Fig. 2), but only 
to the cruder, damaged remains of the other Copnn 
elephant (Fig. i, c), in which the compromising 
curbaned-rldcr and his elephant-goad, as well as the 
distinctive profile of the Indian elephant’s head, 'have 
been destroyed. In this sculpture also the artist was 
influenced to a greater degree than in the more perfect 
head (Fig. 2) by .the macaw-design, and instead of 
restricting the gconietrical pattern, as in the latter, to 
the area of the pinna, encircled the eye with it (c). 
This occurs in a more striking form in the glyph (b), 
to which Prof. Tozzer refers. In other respects, how- 
ever, this also represents an unmistakable elefihant. 

Prof. Tozzer argues that Bancroft’s drawings do nlit 
represent elephants, but the long-nosed god B. But 
the “long-nosed god’* of the old codices is as un- 
mistakable ao .elephant as the Copan sculpture is. 
As Prof. Stempell, remarked, in reference to it (see 
my first letter), no zoologist can have any doubt that 
it was the artist's intention to represent an c^Iephant 
—or, as I would prefer to put it, to copy the (frawing 
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of an elephant. Id this case again the method of 
conventionalising the elephant, and especially his tusk, 
is a close parallel to the Cambodian .prototype. 

As to the so-called “elephant mound” and “elephant 
pipes,” 1 may say that in my memoir I have n#t 
based any part of the argument upon them. If they 
are genuine, they are of trifling value as corrobora- 
tion, in comparison with the consideration that the 
whole of the legends centred around the ^n-gods of 
India and Mexico (Nature, December il5) witness 
to the truth of the identification of the “long-nosed 
god B” as the elephant of Indra, who has been con- 
fused with Indra himself. If the pipes are forgeries 
— and 1 am not unaware of the literature relating to 
the point raised by Prof. Tozzer — the maker of them 
must have been one of the most remarkable archieolp- 
gists America has yet produced. 

I may add, in conclusion, that the evidence pro- 
vided by these American pictures of the elephant is 
merely one link in the chain of connection between 
the early civilisations of the Old World and the New, 
which my collaborators and I are now putting to- 
gether. It will be so strong that it can never be 
broken. 

Out of the vast mass of proofs which we have now 
accumulated I selected the elephant-story for publica- 
tion in Nature, because the criticism that invariably is 
levelled at most of our other evidence cannot be used 
in this case. It is usually argued that even the most 
complex designs and the most fantastic customs and 
beliefs may be invented independently .the one of the 
other in widely separated localities. “But even the 
Maya artist, skilled as he was in conventionalising, 
could not invent the elephant, even by making a 
grotesque caricature of a macaw. 

Since I posted the foregoing comments on Prof. 
Tozzer’s letter, the Editor has kindly submitted Dr. 
Spinden’s letter to me. With the previous instalment 
of my letter, so as to put the critics’ case fairly before 
readers of Nature, I ^ sent the same three of Dr. 
Spinden’s drawings which he has now submitted to 
illustrate his letter. My letter in Nature of Decem- 
ber 16, as well as my reply to Prof. Tozzer, cover 
most of the issues raised by Dr. Spinden. 

These two distinguished interpreters of Central 
American art can decide between themselves what the 
Yucatan “heads with projecting snouts” were really 
intended to represent. 

As for the real intentions of the Copan artists, I 
am quite content to leave it to the readers of Nature to 
decide for themselves whether the sculpture reproduced 
on November 25, p. 340, and here repeated (Fig. 2), 
was or was not meant to depict an elephant with his 
Indian rider. If further corroboration is .wanted, I 
might refer them to the manner of representing such 
a rider and his head-dress in early Indian and Cam- 
bodian sculptures; and as for the spiral omamentj 
which probably originated in the Indian i^resenta- 
lions of Makara, I might direct attention to the Cam- 
bodian and Chinese variations of the spiral, all of 
which reappear in Mexico and Central America. ' I 
would especially refer to Laufer’s monograph . ' on 
“Jade” (Chicago Field" Museum of Natural History, 
X912, i>I. xliii.y, where a perfect prototype of the Copafi 
spiral is represented upon a jade ornament of the Han 
dynasty. 

f>r. Spinden’s refusal to admit that the Copan 
sculptures represent elephants becomes more intel- 
ligible when one reads the* statement in his monograph 
on “Maya Art” that he “does not care to dignify 
by refutation the numerous empty theories of ethnic 
connections between Central America and the Old 
World” (p. 231). This is the attitude of mind not 
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of the scientific investigator, but of the medieval 
theologian appealing to the emolrons in defence of 
some dogma which is/lndefensible by /eason. 

G. Elliot Smith. 

»The University, Manchester. 

The Board of Education and Laboratory Work; 

A Correction. 

On p. 5^ of Nature (January 13) I staled that the 
Board of Education had suggested the substitution of 
lecture-demonstrations for laboratory work in schools. 
I have been informed that the apparently trustworthy 
information on. which I relied was incorrect. It is 
satisfactory to be able to state authoritatively that the 
l^oard has made no such suggestion, nor was the 
Board responsible for the recent adoption of this form 
of retrenchment in certain schools. 

G. F. Daniell. > 


.4 TERRESTRIAL CRATER OF THE 
LUNAR TYPE A 

A lthough the memoir before US was read 
before the U.S. National Academy of 
Sciences so far back as six years ago, it has only 


stone (carboniferous), and 1 000ft. of white sand- 
stone. Although these beds underlying the 
“ butte ” have been explored by numerous borings, 
• neither in the strata themselves nor in the dark 
red sandstone rocks below them has the smallest 
indication of volcanic materials been met with; 
neither has the faintest trace of solfataric or other 
volcanic action been detected. The nearest scene 
of volcanic activity is found on a small scale 
nine miles away, and on a grander scale 40 miles 
farther. On the other hand, fragments of the 
famous “ Canyon Diablo meteorite ” (which con- 
tains diamonds with platinum and iridium) have 
been found in countless numbers in and around 
the “butte,** and up to a distance of five miles 
around it. 

The “crater** of Coon Butte is a depression, 
circular in form and about 4000 ft. in diameter, 
I with a rim that rises 570 ft. above a floor, which 
is quite level except where obscured by talus from 
the rim. In this rim the limestone and sandstone 
rocks are seen to have undergone the most violent 
disturbance; they dip away from the centre at 
various angles up to 90®. For distances up to 
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recently been received, and it must always be 
regarded as a chief source of our information con- 
cerning one bf the most striking features pre- 
sented anywhere on the earth *s .surface. The 
author, who was one of the firm which obtained 
possession of the locality, has accumulated by 
per^stent and accurate observation such a wealth 
of valuable wiformation that his memoir will 
always remain of the highest scientific ^luc. 

Among the interesting phenomena reVealed by 
the^ exploration of the western territories of the 
United States, none yield in importance to the 
renmrkable ringed depression which received the 
.name of “Coon Butte.** Situated 70 miles from 
the famous Grand Canyon of the Colorado, and 
only 2^ miles from the Canyon Diablo, with its 
innumerable scattered meteorites, the strata under- 
^11 three localities are the same and arc 
perfi^tly horizontal. These well-known strata 
consist of 40 or ft. of purplish-red sandstone, 
underlain successively by 250 to 300 ft. of lime- 

^ '* M«s«or Crator ailM Coon Monntniii or Coen Butte) in 

rr o ^•"**^* Arijwnn.’* By D, M* Barringet.. Papermd beforn tho 
V.S. National Acadumy of ScimoM. . . 
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two miles from the “ butte *’ ejected fragments of 
the strata arc found, those of the limestone being 
great angular blocks lip to thousands of tons in 
weight, while the sandstone is usually finely 
divided and often in a completely pulverised con- 
dition. Thd minute study of the ejected sand- 
stones shows evidence of their having been 
subjected to most intense mechanical forces. In 
many cases the individual sand-grains are pulver- 
ised into a fine “ silica-meal ** ; where, as generally 
happens, the original bedding .planes are visible, 
they are seen to have been bent and twisted in 
the most striking manner, and in some cases a 
lamination cutting across the bedding planes has 
been induced strikingly similar to the cleavage of 
slaty rocks. More rarely fusion of the silica has 
taken place, and portions „of the original sand- 
grains are involved in chalcedbny, a pumicc-like 
material being formed which floats ‘in water. 

Scattered among the other ejected fragments as • 
lyell as in the “butte** itself ^^^re nqmerous ex- 
amples of what the author ealls shale-balls,’* by 
others, perhaps more appropriately, designated 
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“iron-shale.” They are rounded or globular in 
form but never angular, and have the same 
“ shaly ” appearance as some of the sandstone 
fragments. On examination they prove to be 
oxidised masses of nickel-iron, and in some cases, 
in spite of their alteration, the Widmanstatten 
figures may be clearly recognised in them ; they 
sometimes contain nuclei of unaltered nickel-iron. 
The larger of the well-known Canyon Diablo 
meteorites, which are of weights up to 300 or 
even 1000 lb., show no trace of alteration, but 
exhibit the pitted surfaces and other features of in- 
dependent meteorites. Thus it would appear that 
at this locality there were two types of meteorites, 
one very easily acted upon by oxidation, and it is 
possible that some of the smaller ” Canyon Diablo 
meteorites” may be only nuclei of the oxidisable 
variety. 

All the American geologists who have studied 
the locality are in agreement as to the non-volcanic 
origin of this ‘•crater”; Prof. G. K. Gilbert, 
however, has suggested a theory which has found 
wide acceptance. It is that the “crater” is due 
to the impact of a great meteorite or group of 
meteorites, which has produced the violent 
mechanical effects everywhere visible.. The only 


drive before it a “^fad” of air capable of crushing 
out the great circular cavity, while this same air,, 
in its upwarctK escape, would effeot the upheaval 
of the rocks, of the rim and the ejection of 
materials to distances up to two miles from itv 
The problem of the existence of the . great 
meteorite at considerable depths or its 'gradual 
disappearance by oxidation still remain^^ 

It is evident that the striking characters of , this 
singular “ crater ” are of no less interest to- 
astronomers — so suggestive are the characters in 
which it agrees >.with the vast lunar craters— *than 
to geologists, who up to the present have been 
cniefly attracted by the phenomenon. 

SECENT PUBLICATIONS OF THE CAPE 
OBSERVATORY.^ 

A lthough sir David Glll retired from the 
direction of the Cape Observatory early in 
1907, and died just seven years later, the volumes 
from that observatory which have recently been 
distributed are essentially his work. Even in 
the contributions of successor and collaborator 
Gill’s inspiration and design are evident. It is 
not too much to say that the, same spirit of ci^rgy 
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analogous case that can be cited — and it is a rather 
remote one — is that of the meteorite of Knyahinya 
in Hungary, which weighed 660 lb., ana, accord- 
ing to Haidinger, buried itself when it fell in 

to the depth of 17 ft., forming a circular 
pit 4 ft. in diameter and 4^ ft. deep. Coon Butte 
may not unnaturally be accepted as supplying a 
very suggestive explana^jlon of the origin of the 
far larger lunar 'craters which present so many 
features in common with it. 

It must be confessed, however, that many un- 
solved difficulties remain to prevent our unhesi- 
tating acceptance of the meteoric theory. Chief 
among these is the question of what has becoj|i|iie 
of the vast mass of matter capable of producing 
the shattering impact. Only scattered fragments 
of nickel-iron have been detected at the depths 
reached by the borings, and the existence of a 
vast mass^ of meteoric iron at greater depths finds 
no confirmation from the miagnetic observations 
carried on . in and^ around the “butte,” In an 
appendix to the memoir an account is given of 
a striking sugjgestion on the subject by Prof. 
'H. N. Russell. Re argues that a great meteorite 
or group of metij^iles, moving with planetary 
velocities, would,' reaching our atmosphere, 
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and thoroughness will endure in the pages of 
future publications long after his name has dis- 
appeared from the title. No greater tribute can 
be paid to the memory of a great man. His 
personal achievement was considerable, but 
beyond that his influence on others will surely 
live. 

These three volumes are typical of the three 
main currents to be observed in Gill’s pi^rcly 
astronomical work. There is a zone of the Cape. 
Astrographic Catalogue, a contribution to .the 
great scheme of registering the poaitions of the 
stars by photography, with the incef^tjpn and ‘ 
execution of which Gill was so largely identified. 
There is a volume of meridian work^ dealing both 
with the old transit circle and , the neyy. insttu- 


1 Ca|M ‘AHttograpbie Zoneit. Vol. i«.. Catalogue of kectBQi^hr Cb- 
ordinateft and f>iametei« of StarrlmaiiM denv«dlioin Pbotoguphi takeo at • 
tha C)biervatory,'Capeof Good Horn, commenced under the directioD 

of Sir^uavid.Gill, completed end prepared for prefe under the ftiiparvialon of 
S. S. Hough. Zone -49*. ^Edinburgh: H.M.S.a ; London: Wyman and 
Sonii’Ltd., iQr4.) Price eor. 

Ref«ultii of Meridian Obeervationa of State mode at tbo Rbyal ObifaiVa- 
tory, Cape of Good Hope, in the Yeara too5 Co 1906, under the direetibh of 
David Glll and S. S. Hough. .(Edinbuffn: H^li|.S.O. ; London : 
Wyman and Sone, Ltd., 1914*) Price aor. . 

Annate of the Cape Qbeervatory. Vol. xK., Part I. Determination of the 
Maeeof Jopittr and Elentenif of the Orbitaof ita Sateliiten from Obiterva- 
tiona made with the Cape Heliometer by Sir Daeld Gill and W. H. 

Reduced and diicttned by Dr. W. De, Sitters Pp. 173. (Kdin 
burgn : H.M.S.O. ; London : Wyman and Soni,;Xtd., 19x5.) Price 6s.‘ 
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merit which hc^dcsigned with careful atten- 
tion to, detail for the fundamental ^astronomy of 
position in the southern hemisphere. And finally 
there is a volume, or part of a volume, containing 
a fine series of measures with the heliometcr, the 
instrument with which Gill’s reputation as a 
practicisd observer is associated. The reductions 
in this case, have been made by the present pro- 
fessor of astronomy at Leyden, and illustrate Gill’s 
remarkable power of attracting young and 
talented astronomers to a distant ^servatory and 
enlisting collaboration from outsidl^in the schemes 
which he had at heart. 

•The present instalment of the Astrographic 
Catalogue bears the date 19x4. Since the first 
volume is dated 1913, and each contains nearly 
a tenth of the whole share allotted to the Cape 
Observatory, it may be surmised that the pub- 
lication whole will be completed towards 

the yea^^925. With some allowance for pre- 
liminary^jl^rk, this means that abqut thirty years 
will hava*!feen spent in carrying out the project. 

Two obsfervatories, Greenwich and Oxford, have 
already finished and published their sections. If 
this appears to imply that the Cape Observatory 
has been dilatory, it^lis fair to notice that the 
portion undertaken at the Cape is about 30 per 
cent, in excess ot' tjie average ; that it was neces- 
sary to observe the reference stars simultaneously 
with the meridian circle; and that an extremely 
high standard, of accuracy has been aimed at and 
probably attained. It is also quite possible that 
in spite of the apparent delay the Cape Observa- 
tory will be the third to finish. If this be con- 
firmed by the event, the first three observatories 
to accomplish their task will all be British. This 
may prove to be the only satisfactory feature in 
an undertaking which bids fair to be a dismal 
failure in the field of international co-op?ration. 

One .feature presents itself at a casual glance 
through the catalogue. On the whole, the 
number of stars per plate is very high. But the 
run of the numbers is far from regular, and can 
scarcely correspond with real variations of the 
star .den3ity in the sky. The minimum magni- 
tude recorded on a plate is not constant. This 
is confirmed by the result of comparing each 
plate with the overlapping plates, which often 
shows, that the majority of the stars on one plate 
are unrecorded in the contiguous zones. It is 
not, of course, a defect peculiar to the Cape 
plates, though perhaps more conspicuous here 
because no indication is given of the magnitude 
scale, and because those stars are marked which 
are mis, sing . in the overlapping: zones. It is a 
small and the Irregularity could 

ilse^C^ly avoided. But it illustrates the 

“iijf conference, which, starting out 
^ityowed object of securing a certain 
minirnum down a hard and fast 

nite defipifir ^he tim^s of exposure without any^, 

I'cgard to Quality of the night or the- speed 
of the plate's/ Ai a matter of fact, the sensitive- 
ness of the used has probably increased ; 

bv at least nni^ >inagq|tude since the . rule was' „ ^ 

formulated. though the, work had Ltega»;di>for science and education, but, in view of 
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not palpably overtaxed the resources of most 
of the observatories already, the labour and ex- 
pense havp hecu augmented in two ways, first 
by the ^increase in the number of star images, 
and then by the supposed need of revising earlier 
plates in order to* conform with the higher, 
numerical standard. When all is said and done, 
the limiting magnitude on any given astrographic 
plate is praclicSly an undetermined quantity. 

The volume dealing with the meridian observa- 
tions made during the years 1905-8 contains much 
descriptive and tabular matter chiefly of interest 
to the specialist. The individual results obtained 
with the new reversible transit-circle and given 
here will be ultimately combined to form a funda- 
mental catalc^ue. Most of the work done with 
the older instrument was carried out at the 
request of the late Prof. Boss, and has already 
appeared in catalogue form. A further list of 
381 miscellaneous stars is now published in the 
same form. The individual observations of both 
lists will be found in this volume. 

The heliometer observations of Jupiter’s satel- 
lites, to the discussion of which the first, part of 
vol. xii. of the Cape Annals is devoted, were made 
chiefly by Gill and on a few nights by Finlay in 
the autumn of 1891. They connect satellite with 
satellite, and do not involve the limb of the 
planet, the observation of which entails a lower 
order of accuracy. The main object in view was 
a determination of the mass of Jupiter, and this 
requires a most accurate knowledge of the scale 
value, to which the most careful attention was 
given. Corrections to all the elements of the 
satellites, except the mean motions, are involved, 
and no fewer than twenty-nine quantities enter 
into the final equations of condition. Duplicate 
solutions were made, one under the supervision of^ 
Mr. Hough, the other with different treatment by^ 
Prof, de Sitter. As regards the mass of Jupiter 
the final result is , 

1/1047*504: ’06. 

Compared with the best results previously ob- 
tained, this value of ^,the denominator seems a 
little high. » H. C. P. 


THjfe CLOSING OF MUSEUMS. 

A ccording to the secretary to the Treasury, 

• “His Majesty’s Government are of opinion 
that the following museum^ and. galleries should 
be closed to the public : British ^luseum. Natural 
History Museum, Science Mdseum, Geological 
Museum, Bethnal Green Museum, Tate Gallery, 
National Portrait Gallery, Wallace Collection, 
London Museum.? The precise sense of the word 
“should” will appear from events. At any rate, 
the decision has Wn made definite in the case of 
all departments of the British Museum except the 
reading-room, but the National Gallery and the 
.Victoria and Albert Museum are not to be 
^closed. 

.SV,Thls decisicKi will come as a severe blow to 
^^se wbo have been urging the need of a greater 
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the remarkable outburst of public opinion, it may 
still be possible to its incidence modified. Let 
us consider what it means. 

Fortunately, so far as we understand, it does 
not mean anything^ more than the closing of the 
galleries to the public. The ground alleged for 
this is not greater safety (a matter already 
attended to); it is in the main a question of 
economy and the turning of some of the staff on 
to more urgent work. But, as was well pointed 
out in a letter to Saturday’s Times signed by “A 
Biological F.R.S.,” the curatorial work must of 
necessity go on, some office staff must he kept up, 
and accredited students, many of whom are en- 
gaged on actual war-work, will presumably be 
admitted. The saving effected, w-hethcr con- 
sidered absolutely or in relation to the total ex- 
penditure of ordinary times, is therefore small; 
the Government estimate is ;£r50,ooo. In the case 
of the Natural History Museum, the largest of 
those with which our readers are chiefly concerned, 
it would seem possible to dispense with about 
sixteen commissionaires, two lavatory attendants, 
three or four cleaners, and perhaps as many 
police. There are, we believe, a very tew* em- 
ployees still available for military service, and 
awaiting their call. For the rest, the staff cannot, 
consistently with the safety of the collections, be 
much further depleted. The museum estimates 
have already been enormously reduced, and any 
additional saving would be quite trivial in propor- 
tion. Not that the actual money will be saved, 
for the Government could not cast its employees 
adrift, but the labour can be directed to other pur- 
poses. This does not mean that tw^o dozen stal- 
wart men are set free to fight their country’s 
battles, or even, for the most part, to make muni- 
tions. Perhaps some of these candidates for pen- 
*sions arc capable of light horticultural or clerical 
w^ork, in any case of work for which they have 
not been trained. 

Now is this really worth while? Here is a great 
building, which with its vast exhibited collections 
alone has been appraised at a million pounds, 
about to be closed to the public for the sake of so 
trivial a saving. Here is the centre of our Empire, 
thronged with 'ifs citizens from near and far, and 
they are to be precluded from seeing the gathered 
scientific (and many of the artistic) treasures of 
their nation. Here are our soldiers seeking re- 
freshment for their minds deadened by the din of 
battle, and they are to be turned' out to the public- 
house, the revue, girl, and Charlie Chaplin. On 
grounds of purc*&onomy wc venture to predict 
that as much money will be wasted to the nation 
by this step as will ever be gained by it. Then 
th^e arc the children, whose school-hours in many 
c^ses are shortened, whose teachers have obeyed 
other calls - they will no^longcr be able to have 
recourse to the museum whic^ they are gradually 
learning to lo^e ; their pleasures must again be the 
pleasures of mean streets. As , for the public with 
some leaning to ordure or to art, those who spend 
a hard-earned halMol.tday in gaining some useful 
knowledge, the public whom wc have been trying 
to lead to a better appreciation of science— what 


will they think wtlfn they see that first Govern- 
ment establishments to be closed are those devoted 
to the highest learning and the hoblest forms of 
art? And we, what are we to think of a respon* 
sible Minister who can describe the museums as 
merely “places of pleasant resort”? 

The truth is, the Government has been badgered 
to “give the country a lead” In this matter of 
economy ; and at last it has led — along the line of 
least resistance. It is .not because these are the 
departments in which anyone has ever hinted at 
waste ; those \^o never have enough to spend are 
not likely to waste it. It is merely that the easy 
but conspicuous action of closing the museums 
may convince people that the Government “ means 
business.” Sensible folk here will soon see that as 
a business proposition there is nothing in it, and 
across the Channel, where they are trying to re- 
open such museums as had perforce to be closed, 
it will certainly not count as un beau geste, 

' NOTES. 

One of the effects of the war has been to bring 
home more forcibly to the general public the part 
played by science in the gre^th of Germany’s greaU 
ness as a nation. Several articles have already ap- 
peared in the reviews emphasisiifg This^ and the 
January number of the EngUsli Review contains a 
short sketch by Mr. H. L. Heathcote of the develop- 
ment of Germany’s chemical industry. This will help* 
to make better known the principles of action under- 
lying Germany’s success, in the past, in capturing so 
large a share of the .world’s trade. The growth of the 
industries of porcelain, glass, sugar, cyanide, and of 
acids and alkalis, is briefly described, and a short 
account is given of the inception of new industries, 
such as those of the incandescent mantle, the metal 
filament lamp, and the fixation of atmospheric 
nitrogen. In a sketch of the development of the dye- 
stuff industry, it is pointed out that no amount of 
baseness in her conduct of war will ever quite eclipse, 
from the chemists of all nationalities, the greatness of 
Germany’s achievements in organic chemistry, the 
most difficult of all chemical work. “Stateraided 
chemical industry runs like a vein of gold through 
the statecraft of Germany, and if ever we learn what 
KuUur means we shall find that German chemical 
industry is its vital part.” That the industry can be 
used in an almost unique way to assail the wealth of 
other nations is proved beyond question by past facts. 
It remains to be seen how far we, in the future, will 
profit as a nation from the most important lesson the 
war has to teach—- that national greatness and even 
national security depend primarily on the degree to 
which science is encouraged and fostered by the State.. 

The threatened prohibition by Sweden of the ex4| 
portation of wood pulps awakens political interest in 
an important branch of our cellulose industnies. The 
papermaking industry of Great Britain* is chiefly de- 
pendent upon imported raw materials, of which about 
80 per cent, are the wood pulps. In evidence of th< 
growth of the industry, as of its collateral dependenc*' 
upon exotic supplies, the importation of these wood 
pulp shows a tenfold increase for the period 1687 to 
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1915 — ue, from 500,0001. to 5,ooo,txx>L The values of 
total imports for 1915 are above six millions sterling, 
which includes esparto grass (700,000^.), rags and rag 
pulps, and miscellaneous raw materials. As to the 
distribution of the sources of supply of the wood pulps, 
a large part of the total — 60 to 70 per cent. — is derived 
from Scandinavia, Norway sending a larger propor- 
tion of “ mechanical ** pulp, which is the basis of our 
newspapers, and Sweden the larger proportion of 
chemical pulp, used in higher class printings and also 
writings. The chemical pulps of the American con- 
tinent, f.e. including Canada, are little exported, but a 
fairly large amount of “mechanical** pulp, that is, 
ground wood pulp, is obtained from Canada, and some 
from Newfoundland. Our dependence upon Scandi- 
navia is obviously reciprocal ; their wood-pulp industry, 
which is now a very important means of exploitation 
of their pine forests, is certainly of primary importance 
to them. The general conclusion of specialists is that 
Sweden cannot afford to enforce any such prohibition. 
It is probably a card played in the game of haute 
politique, and the solution of the matter is to be 
expected in some form of licence to export, similar to 
oar licences in the case of sulphur and other products 
ranking directly or indirectly as “ munitions.** 

On Thur^igiy next, February 3, Prof. W. 11. Bragg 
will deliver before, the ('hemical Society his lecture 
entitled “The Recent Work on X-Rays and Crystals 
and its Bearing on Chemistry.*’ 

At the annua] general meeting of the Royal 
Meteorological Society held on January 19 the Symons 
Memorial gold medal, which is awarded biennially tor 
distinguished work in connection with meteorological 
science, was presented for transmission to Dr. C. A. 
Angot, Bureau Central M^t^orologique de l^Vance. 

At a meeting of the council of the Royal Society of 
Arts on Monday, January 24, the society’s Albert medal 
was presented to Sir J. J. Thomson, “for his re- 
searches in chemistry and physics and their application 
to the advancement of arts, manufacture.s, and com- 
merce.** The medal was founded in 1863 as a memo- 
rial of H.R.H. the Prince Consort, and is awarded 
annually “for distinguished merit in promoting arts, 
manufactures, and commerce.** 

In order to secure the integrity of the estate of the 
Zoological Station at Naples, and to provide that its 
scicfutiiic function shall not be interrupted, the Royal 
Italian Goverftment has appointed a committee, of 
which Prof. F. S. Monticelli is president, for the tem- 
porary and extraordinary administration of the Zoo- 
logical Station. The committee will endeavour to pro- 
vide the staUqip w^ith financial means for the develop- 
ment of its activities, particularly the fulfilment of its 
obligations towards the table-occupants. All com- 
muncations— hnancial and scientific — which may con- 
cern the station should be sent to Prof. Monticelli. 

In view of the uncertainty as* to the sufficiency of 
the supplied of sulphate of ammonia to meet the home 
demands during , the next few months, it has been 
decided, on the recommendation of the Fertilisers* 
Committee, with the approval of the President of the 
Board of Agriculture and Fisheries and the President 
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of the Board of Trade, to susptmd for the present the 
issue of licences for the export of sulphate of ammonia. 
Under normal conditions it is well known that the 
production ^of sulphate of ammonia considerably ex- 
ceeds hbme requirements, but Lord Selborne con- 
fidently hopes that farmers will this year greatly in- 
crease their demands for fertilisers of all descriptions 
so as to stimulate so far as practicable the production 
from the land, and thus reduce the importation of* 
foodstuffs. 

We referred in a leading article on December 23 to 
the question of an adequate supply of nitrates for agri- 
cultural and other purposes, and we commended it to 
one of the scientific committees which have been estab- 
lished since the outbreak of war. What is mainly 
wanted is a careful consideration of all available facts, 
so that a precise statement may be made of the possi- 
bilities of the synthetic production of nitrates in this 
country as a commercial enterprise. The subject is 
one that intimately concerns the Board of Agriculture ; 
and it seemed to us that it could be considered appro- 
priately by the Departmental Committee appoint<^ by 
the President of the Board to make arrangements 
with a view to the maintenance, so far as possible, of 
adequate supplies of fertilisers for the use of farmers 
in the United Kingdom. We are glad to see, there- 
fore, that the omission of a chemist from this com- 
mittee, to which we directed attention in our article, 
has now been rectified, it has just been announced 
that the President of the Board has appointed Sir 
James J. Dobbie, F.R.S., Government Chemist, and 
Mr. J. R. Campbell, of the Department of Agriculture 
and Technical Instruction for Ireland, additional mem- 
bers of the committee. Mr.^H. Chambers has been 
appointed socretaiy to the committee vice Mr. H. D. 
Vigor, resigned. 

We learn from the Chemist and Druggist of the 
death, at seventy-five years of age, of Dr. R. C. Engel, 
professor of chemistry at the Ecole Centrale des Arts et 
Manufactures, Paris, and a corresponding member of 
the Academy of Medicine. 

The death is announced, at the age of sixty-nine 
years, of Mr. 11. M. O’Kelly, formerly superintendent 
of Government telegraphs in India. He joined the 
Indian Telegraph Department in 1866, was appointed 
superintenc\ent in 1886, and retired In 1898. 

We regret to announce that in the list of deaths 
due to the loss of the Persia is included the name of 
Mr. Robert Vane Russell, of the Indian Civil Service. 
Mr. Russell joined the service in 1893, and at the lime 
of his death had reached the rapk of Deputy Com- 
missioner in the Central Provinces. His ability, 
powers of work, and knowledge of the people marked 
him out for, early distinction, and in 1901 he conducted 
the census of the province and wrote a valuable report. 
After the completion 0% the census he was engaged 
on the revision of the scries of district gazetteers, of 
some of which he was sole author, and all were im- 
proved by his wide knowledge of the 'country. But his 
^ most important work was the ethnographical survey 
I of the province, to which his later years* were devoted. 

He carried on this work with unfailing energy, in 
‘ spite of the fact that a painful disease compelled hin'i to 
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be almost entirely a recluse. He published as the pre. 
Uminary studies of this work a series of monographs 
on castes, which are full of interest, particularly those 
devoted to the little-known forest tribes. It is a melan- 
choly satisfaction to know that before he started on 
his last fatal voyage he was able to complete this 
great work on the “Tribes and Castes of the Central 
Provinces of India,” which is announced for early 
publication by Messrs. Macmillan and Co., Ltd. By 
his early death the Indian Civil Service loses an ofheer 
of exceptional ability, and anthropology an energetic 
field worker and a competent authority on the general 
questions of ethnology, comparative religion, and folk- 
lore. 

Dr. Reginald Koettlitz and his wife have died 
from dysentery at Somerset, South Africa, where Dr. 
Koettlitz was in practice. Born in 1861, educated at 
Dover College and Guy’s Hospital, Dr. Koettlitz 
settled in a country ^practice in England, where 
he remained eight years, until he joined the 
Jackson- Harms worth Polar Expedition in 1894. 
He remained three years continuously in Franz 
Josef Land, for he refused to return home 
when he had the opportunity, and leave the expedition 
without a medical officer. Dr. Koettlitz *s geological 
researches in Franz Josef Land were most important 
and carried out under very adverse conditions. In 
1898 he joined Mr. Weld Blundell when the latter 
accompanied Captain Harrington to Addis Abbeba, on 
his appointment to the court of the Emperor of 
Abyssinia. This entailed a journey through Somali- 
land and south Abyssinia to the Berta country and the 
Blue Nile, and home by the Sudan and Egypt. Later 
Dr. Koettlitz travelled Ui Brazil, and in 1902 joined 
the late Captain Scott as senior medical oilicer of the 
Discovery, He served throughout that expedition, 
and did much useful work. The Koettlitz Glacier 
remains as a memorial to his enthusiasm for travel 
and scientific research, and will keep alive the memory 
of his kindly and umselfish nature. 

By the death of Lieut. William Inchlcy, of ,the 2nd 
Duke of Wellington’s Regiment, under shell fire in 
France, on December 19, lotg, a scientific career of 
great activity and high promise was cut short at the 
age of thirty-two years. On leaving school, Lieut. 
Inchley attended tfie engineering course at University 
College, Nottingham, and graduated B.Sc. (Engineer- 
ing) with honours in the University of London. He 
w^ a brilliant student. In his second year at college 
he gained first prize and silver medal of the City 
and Guilds of London Institute in mechanical engineer- 
ing, and in the next* J ear their bronze medal and prize 
in electrical engin^ring. He was apprenticed to 
Messrs. R. Hornsby and Sons, Ltd., Grantham, and 
engaged on the design, construction, and testing of 
internal-combustion engines and steam boilbrs, and for 
two years acted as technical assistant to this firm. As 
a graduate 6f the Institution of Mechanical Engineers 
he gained a prize. for a paper on “Steam Engine and 
Boiler Trials.’* Frofc January, 1907, he was lecturer 
in mechanicarand el^trical engineering at University 
College, Nottinghain. His paper on “The Calorific 
Value of Solid and Liquid Fuels’’ gives the results of 
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a research, using the latest form of Mahler-Cook bomb 
calorimeter. He also recalculated Mahler’s figures, 
and deduced simple empirical formulae for the heating 
value of fuels which agree more closely with the values 
obtained by the bomb calorimeter than those given 
either by Dulong or Mahler. Lieut. Inchley wrote 
several books on engineering; his ’’Theory of Heat 
Engines ’’ gives in a concise form thermodynamic and 
mechanical principles with many numerical examples. 
His book on “ Steam Boilers ** avoids advanced mathe- 
matics, even when dealing with heat transmission. 
He was also joint-author of “Elementary Applied 
Mechanics." All who were associated with him in 
his life-work will long cherish the memory of his 
devotion to duty. His death is not only a severe loss 
to his wife and three young children, but also to 
University College, Nottingham, and his country. 

We learn with regret of the death, in his seventy- 
seventh year, of Prof. Paul Sorauer, of the University 
of Berlin. He early won recognition by his ’’ Beitrago 
zur Keimungsgeschichte der Kartoffelknolle,’’ pub- 
lished in 1868. Six years later appeared the “Hand- 
buch der Pfianzenkrankheiten,’* written whilst Sorauer 
was director of the Experimental Station for Plant 
Physiology at the Imperial Cider Institute of Proskau. 
This work, which was the first compq^h^^D'^ive pre- 
sentation of the rapidly growing science of plant 
pathology, immediately raised the author to a leading 
position. A new edition, twelve years later, is note- 
worthy for the author’s acceptance of the then heretical 
doctrine of the importance of bacteria as causal agents 
of disease in plants. The last edition, completed in 
19H, must remain for many years the most authorita- 
tive exposition of this subject, and we are glad to 
note that it is being rendered accessible to English 
readers. In the meantime appeared many other of his 
valuable works dealing with various aspects of plant 
pathology, and the eminently readable “ Populare 
Pflanzenphysiologie," which has since been translated 
into English by Weiss. In 1891, the Zeitschrift fur 
Pfianzenkrankheiten was founded under the auspices 
of the “ Intemationalcn Phytopathologischen Kommts- 
sion,’’ and Sorauer became editor, a position he occu- 
pied until his death. During that time he contributed 
j more than thirty articles embodying original research 
* to this publication alone, which latter under his guid- 
ance remained the leading phytopathological journal; 
Whilst it is by his ’’ Handbuch," the successive options 
of which mark epochs Jn the history df the study of 
disease in plants, that Sorauer will live, hioi enthu- 
siasm and untiring energy in all international phyto- 
pathological activities are worthy of the fullest recog- 
nition, and have had a predominating Influence id what 
has been achieved to that end. 

Tub Scotia, which was the vessel that Carried the 
Scottish National Antarctic Expedition to the south 
polar regions, under the command of Pr.;W, S. Bruce, 
has been burnt in the Bristol Channel, an 4 been 
run ashore at Sully. It was hoped at (he end of the 
expedition that the Scotia might be further endowed 
and handed over to the universities of Scotland as a 
well-fitted oceanographf^l ship, but not to 

be, and she fell to the hammer as a wbaleri Later, 
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however, she was chartered by the Board of Trade as 
the most suitable ves^l on whi|^ to carry out ice ob- 
servation, meteorology, and oceanography in the North 
Atlantic Ocean after the wreck of the Titanic, , The 
results obtained during this voyage in 1913 have been 
published by the Board of Trade in two volumes. 

The Midlands earthquake of January 14 proves to 
have been felt much more widely than was at first 
supposed. Though less strong ^an several other 
British , earthquakes of the last quarter of a century, 
it was perceived by a large number of persons on the 
first and second floors of houses at a great distance 
from tbe centre. The disturbed area includes all 
England, with the exception of the counties of North- 
umberland and Durham, the northern half of Cumber- 
land, and the southern counties bounded by a line 
drawn from Bridgwater in Somerset, by Salisbury, and 
* -Guildford, to the mouth of the Thames. It thus in- 
cludes about 45,000 square miles. From a first rough 
^ i>nalysis of the accounts received by him. Dr. Davison 
concludes that the centre of the innermost isoscismal 
line was not far from Stone, in Staffordshire. The 
western boundary of the disturbed area, however^ is 
somewhat uncertain, and Dr. Davison (whose address * 
Is 16 Manor Road, Birmingham) would be very glad 
to receive nqtifif.s of the earthquake from any part of 
Wales. He is also anxious to obtain many more 
observations from the central area, especially from 
the' district within twenty or thirty miles of Stone, 
and would send forms to anyone able and willing to 
supply the information desired. have also re- 
ceived a request from Mr. J. J. Shaw (Sunnyside, 
West Bromwich), secretary of the Seismological Com- 
mittee of the British Association, for information with 
reference to the time of occurrence antLthe nature and 
intensity of the shock. 

Mr. L. Maclbnnan Mann has issued an interesting 
pamphlet on archaic sculpturings, in which he pro- 
poses a new explanation of the mysterious cup-mark- 
ings. Plotting them on sheets, he believes that he 
has discovered that they assume well-defined geo- 
^'metrical forms. The north and south line often runs 
through one centre, and through another centre runs 
anotl^ir north and south line diverging from the first 
by two to four degrees. Up to . the present 

his survey seems to have been practically con- 
flried to the districts of Dumfries and Galloway. 
With this theory in the minds of inquirers, it is desir-' 
able that a wid^ examination of these sculpturing^ 
in other leeafl^s should be prosecuted, , 

The. number! of birds new to the British list is 
steadilji \increasfhg, though it is probable that many 
now the* first time have frequently 

^^curced*^ shores, but have escaped detection, 

jifhe yigilahoe of our Ornithologists is greater than 
^ was, and their powers of discrimination are keener. 
Hence it is npw possible to distinguish not only be- 
tween our sedentary species and the Continental 
‘‘aces thfireofj' more or less frequently visit us, 

but alep hetiyeen: different Continental races of species 
which visit iiSf^Ji^pitfently, only on rare occasions. 
No fewer than six 'species new to. the British list are 
described in the BHiish B»rd^ ihhgnxine for January. 
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The value of such records would surely be materially 
increased if some attempt were made to discover the 
prevailing weather conditions just before and during 
each of these recorded visitations. 

For some lime past a correspondence has been car- 
ried on in the daily Press as to the fate of the house- ^ 
fly and the bluebottle, or blow-fly, in the autumn. 
Do they die, leaving pupae to continue the race, or do 
they hibernate, and, reappearing in the spring, produce 
new generations of larvae? The latter view is advo^ 
cated by the non-experts, some of whom claim to have 
found hibernating individuals of both the species in 
question. It would seem, however, that but little 
trust can be placed on their evidence, for though 
numerous consignments of supposed hibernating indi- 
viduals of these species have been sent to the British 
Museum of Natural History, not one contained either 
house-flies or bluebottles. In one case more than 200 
supposed house-flies were sent, ‘ but on examination 
about 80 per cent proved to be cluster-flies (Pollenia 
rudis) ; there was not a single house-fly among them. 
The fact is not generally known that there are two 
or three distinct species of fly which closely resemble 
I the house-fly, and these actually do hibernate, choos- 
ing our houses for that purpose, hence the confusion 
that has arisen. 

At the monthly general meeting of the Zoological 
Society, held on January 19, Prof. Lucicn Cu^not, Dr. 
Clementi Onelli, and Count Mario Peracea were 
elected corresponding members, and Prof. Eli Metchni- 
koff a foreign mem^r of the society. The additions 
to the menagerie numbered 107, including three species 
new to the collection : a Salt Desert cat J^Felis solin- 
arum)t two sand hamsters {Cric^tulus grisetis)^ and an 
Allemand’s Orison (Grison allemandi). Though the 
number of visitors for the year. 1915 showed an in- 
crease of 3520 over the number admitted during 1914, 
the receipts for admission at the gates showed a 
decrease of 1383I., as compared with the previous year. 
The total number of visitors during 1915 amounted to 
11058,728. In normal times this decrease in the re- 
ceipts might well cause anxiety; as it is, these figures 
rather afford an occasioa for congratulation. Far 
otherwise is it with similar institutions among those 
now at enmity with us. In, Budapest we learn that 
the lions are pow. fed on half rations, Vhich are partly 
furnished by the slaughter of the less valuable 
examples of goats and sheep. The seals have had to 
be killed for lack of fish, and a similar fate has over- 
taken the polar bears, for the' shooting of which the 
director opened a coinpetition, by way .of raising a 
little ready cash! The herbivorous* animals are in no 
better case, for the shortage of hay is so great that 
the deficit has 10 be made good by substituting jvild 
diestnuts. , ' ' 

The Geoiogfcal Survey N ew Zealand is making 
progress with well-illustrated descriptions of the fossils 
of that colof^', which have long been desired for com- 
parison with the corresponding fossils of other regions 
in. the southern hemisphere. In Palseontological 
Buliatin No. 3, just received, Mr. H. Sutec continues 
/;hi8 revision of Hutton’s type specimens of Tertiarv 
^nilusca. 
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The last number of the Revista of the National 
University of Cordoba (Argentine Republic) deals 
chiefly with subjects of medical and historical interest. 
In one article, however, Prof. Angel Gallardo refers 
to the richness of the collections in different institu- 
tions in the city, and urges the importance of the 
foundation of a Provincial Museum, with facilities for 
original research. 

The National Geographic Magazine for November, 
1915 (vol. xxviii.. No. 5) maintains its reputation for 
well-illustrated articles. The greater part of the issue 
is devoted to a general descriptive article on France, 
with more than one hundred illustrations, by Mr. 
A. S. Riggs. Many of the pictures are excellent, and 
most are quite new. A short article on the Citizen 
Army of Switzerland, with some pictures of the army 
amid the alpine snows, completes the number, except 
for sixteen colour photographs of miscellaneous geo- 
graphical subjects illustrating, in the main, t3rpes of 
European peasants. 

Mr. P. W. Stuart-Mentkath is well known 
through his geological studies in the Pyrenees, which 
have now extended over forty years, and it is highly 
probable that in many points of detail he can correct 
the maps and sections of those who have made sweep- 
ing surveys of the chain. The twelfth part of his 
descriptions of the “ Gisoments m^tallif^res des 
Pyr^n^es-Occidentales ” has appeared in the Boletin 
de la Sociedad Aragonesa de Ciencias Naturales, and 
is chiefly concerned with the retention in the Cre- 
taceous system of beds placed by Prof. Termier as 
Silurian, and the extension of the Cretaceous zones 
in areas recently mapped as Palasozoic, A close 
acquaintance with thfe strata would be required for 
the appreciation of the merits of the author's con- 
troversy with M. L6on Bertrand, or the older one 
as to the age of the overfolds in the Pyrenees, and 
of the alleged Carboniferous granite of Gavarnie 
(“La nueva Geologia en los Pirineas de Aragdn," 
Mem. del primer Congreso de Naturalistas Espanoles, 
1909). 

A SUMMARY of temperature, rainfall, and bright sun- 
shine for the year 1915, obtained from the records of 
the fifty-two weeks ending January i of the present 
year, has been* given liy the Meteorological Office. 
The mean temperature for the year is in fair agree- 
ment with the average over the whole of the United 
Kingdom, but is generally slightly deficient, the 
greatest deficiency amounting to i® in the east of 
Scotland and to nearly that amount in the west of 
Scotland. The raj n fall for the year Wai in excess of 
the average in all the eastern districts, the amounts 
ranging from 130 per cent, of the average in the south- 
east of England, where commonly of late the rains 
have Ibipen abnormally heavy^ and 123 per cent, in the 
east of England to 107 per cent, in th^ north-east of 
England In' the western districts the ^rainfall was 
more ^variable, raging from 1 1 1 per %ent. of the 
average in thef south-west of England and 105 per cent, 
in the south of treJand,^ to 89 per cent, in the west 
of Scotland, w^h has the greatest deficiency. In 
the north of Sdcitland the rainfall was 82 per cent, of 
the average, and in the Channel Islands it was 1 14 per 
KTO VOL. q61 


cent, of the norihal. The number of rainy days -Whs 
less than the average except in the east of England 
and in the south of Ireland ; in the south^eastof EnglaifS, 
where the greatest excess of rain was experienced, the 
rainy days were fourteen fewer than the normal. The 
duration of sunshine differed very little from the 
average, except in the north-west of England, where 
the total for the year had the average excess of half 
an hour per day. 

The seventh volume of the Journal of the Municipal 
School of Technology, Manchester, records the research 
work published by the staff and students during 1913. 
It extends to 200 pages, and includes important papers 
by Mr. W. C. Popplewell on the properties of * re- 
inforced concrete, by Prof. Knecht and by Mr. Hubner 
on dyeing and its history, by Prof. Miles Walker on 
the training of the engineer, and eleven other papers 
mainly on technical chemistry. In addition to the . 
scientific interest provided in these records there is a 
preparatory note of a page and a half which tells^ 
something about the work of the school, and will 
serve as a guide to the authorities of many schools 
who have not yet realised what is the great need of 
the country in the matter of technical education. The 
first place in the note is given to the three or four 
hundred university students who have passed the 
matriculation examination and sttC TSHfffig a three 
years* course in order to gradilate. It appears that 
the school cannot turn out graduates fast enough 
to meet the industrial demand for such men. As this 
is also the experience of the Central Technical College 
in London, it is a serious question whether those tech- 
nical schools which complain that the industries show 
no appreciation of their students are turning out pro- 
perly qualified men. or only men w^ho, to make up for 
the defjciencies’^of their early training, obtain a smat- 
tering of scientific knowledge by attending evening 
classes when tired out with their day’s work? 

Costing, in round figures, 1} million pounds, and 
comprising 880,000 cubic yards of cyclopean concrete 
masonry, the Kensico Dam, one of the principal 
features of the Catskill water supply system of New ^ 
York City, has just been completed. The event is the 
more notable for the fact that the work has been car- 
ried out in the relatively short space of four and a 
half years, or three years less than the contract time— 
a remarkable achievement in days when experience 
is usually of the rev.erse kind. The Kensico Re^ervoii', 
destined to provide storage capacity for two and a 
half months’ supply, is formed in the valley of the 
Bronx River, on the east side of the Hudson, thirty 
miles north of New York City. The dam takes the 
place of an earlier structure of much less height, enclos- 
ing a corrosspondingly smaller area; the^ increase in 
effective height is actually no ft., and in area, 3200 
acres. According to the Engineer of January 7, the pr% 
paration of the foundation involved the removal of 
hiillion cubic yards of earth and rock, and, in 
place, the rock had to be drilled and blasted to a depth 
of 65 ft. The work of laying the masonry reached 
the record figure of 84,450 cubic yards in. a. 
month. Electric power plant was extensively cin- 
ployed, and a spedal installation was laid down for 
the purpose. for the measurement of the water 



NATURE 


January 27, 1916] 


603 


d^awn from the reservoir, there is provided a very 
large Venturi meter, 410 ft. long, formed in reinforced 
^ncrete, with bronze throat castings and piezometer 
ring. The protection of the surrounding area has 
been effected by planting the banks with Arhot vitcB, 
with pine and spruce seedlings in the rear, which 
will also serve the purpose of minimising the evil of 
drifting deciduous leaves. 

We are asked by Mr. J. Reid Moir to state that the 
arrangement of the collection of flint implements 
which, as announced last week (p. 572), has recently 
come into the possession of the Ipswich Museum, is 
entrusted to the curator, Mr. Frank Woolnough, and 
hiitiself, and not to Mr. J. Reid Moir alone. 

OUR ASTRONOMICAL COLUMN. 

Comet 19156 (Taylor). — ^I'he following is a con- 
tinuation of the ephemeris based on the orbit given 
last week : — 

h. m. 0 , h. m. 

Jan. 28 5 13 4$ 4*19 8-1 Feb. 3 5 19 44 +21 29*5 

30 35 19 563 5 22 6 22 144 

Feb. 1 17 34 20 43*4 7 24 40 22 58 2 

It will be seen that the comet >is moving on the 

line 15 Orionis-114 Taurl, and should be close to the 
latter on February 5. According to an observation 
made at ' tW^ HiH Observatory on January 22, the 
ephemeris required corrections of —22 sec, in R.A., 
and —15' in declination, /fhe former has more than 
^ doubled since January 13, but the latter has remained 
practically unchanged. 

The Notation of Star Colours. — ^The co4ibination 
of photographic and phbtovisual photometry, as well 
as more direct methods, provide a measure of tht^ 
colour index which can be expressed as a sum of 
terms due to the spectrum of the star, its absolute 
magnitude, and its distance. To break up into defined 

§ roups the numerical colour indices Prof. F. H. 

eares proposes colour classes corresponding to 
the means for the typical spectra of classes B, A, F, 
etc., with the designations h, a, f, etc. By making 
certain numcncal definitions, the difference between 
the colour symbols and the spectrum symbols exp];iesses 
the abnormality of the individual as regards luminosity 
and distance. Such colour symbols may be termed 
** hypothetical spectra.*’ 

Saturn’s Rings. — Speculation is only beginning to 
become again active in regard to th.e ring system of 
Saturn since Keeler elucidated the mystery of its 
constitution.-, Thus . there is the question of its 
origin, ^ pe(;iia^s indeterminate, as it admits of a . 
nuftiber of almost equally plausible suggestions. A 
more limited problem concerns the subdivisions.', 
‘What is meaning of the manifold “fings”? In 
bringing -forward, this problem. Dr, Lowell (Lowell 
ObserVatoiy . No. 68) suggests, and aavances 

proof in . the .form of filar micrometer measures of 
J, I**, ^iniensions, that many of > the newly-detected 
wisionii oti ring B are due to the perturbative action 

r pf Minias (the nearest of Saturn’s satellites, half the 
diameter end half as far away as the moon is from 
the oWth).y The proof offered is the fact that most of 
the new diyisiofis occur where a particle of the ring 
wouWiiaVd a period of revolution commensurate with 
.that of't Mimas f jin some sjmple ratio. New divisions 
are situat<Mi* 4/7» r/3 - and 1/3 4* way out 

»rom the inner edge of ring B respectively, and the 
coiresponding periods would be 3/8, 2/5, 3/7, 4/9, 
and 5/ 1 1 that of Mimas. Dr. .liowell some time ago 
directed attention to simple.commj^nsw-abiUttes among 
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planetary periods^ (Nature, July 24, 1913). The ques- 
tion naturally arises whether Mimas is making new 
satellites for Saturn out of the ineteoritic material 
of ring B. / 

Stereoscopic Measurement of Proper Motions. — 
M. Comas So\k recently gave an example of the use 
of an ordinary stereoscope for the detection of proper 
motions '(Nature, August 26, 1915). Apart from Prof. 
Barnard’s criticism of the results, this simple instru- 
ment obviously cannot yield quantitative information. 
This deficiency, however, appears to be removed by 
the addition of an arrangement M. Comas Sol^ has 
named a stereogoniometer (Comptes rendus, clxii., 
p. 39).- This is a device by which the two properly 
oriented plates under comparison may be simul- 
taneously rotated through a measured angle. As ihc 
plates rotate so the apparent “relief” of the proper 
motion star alters, the position of maximum relief 
giving the direction of the star’s movement. It may 
be pardonable to add that the obvious experiment is 
very interesting. 


PROF. GUIDO BACCELLI. 

are indebted to the British Medical 
Journal for the following particulars of 
the career ana work of Prof. G. Baccelli, 
whose death was announced in Nature of Janu- 
ary 13. Prof. Baccelli was born in Rome on 
November 25, 1832, and took his doctor’s degree in the 
university of his native city in 1852. Four years later 
he was appointed to the chair of forensic medicine 
in the University of Rome, but resigned his position 
after two years, and devoted himself to the study of 
morbid anatomy. When a chair of that subject was 
founded in the University Baccelli was appointed the 
first professor. In that capacity he had a great influ- 
ence in turning the minds of his pupils in the direction 
of modern scientific methods.^ In 1863* he was ap- 
pointed lecturer on clinical medicine, and in 1870, when 
Rome became the capital of Italy, he was appointed 
professor of clinical medicine, a post which he con- 
tinued to hold until the end of ms life. In 1875 be 
entered the Italian Parliament as one of the deputies 
for Rome, and soon took a leading place as a poli- 
tician. In 1881 he became Minister of Public Instruc- 
tion, and held that portfolio four times in all, doing 
great service to his country by the promotion of far- 
rcaching reforms, both of primary and university edu- 
cation. To him Rome chiefly owes the Policlinico, a 
magnificent pile of buildings, fully equipped for the 
study of disease. He was also once Minister of Agri- 
culture,* Industry, and Comiticrce. I^e was prominent 
as a sanitaiw reformer, and was at one time President 
of the Board of Health. He took an active part in the 
sanitary improvement of the Campagna ; for his efforts 
in that direction he received the thanks of the Italian 
Parliament. He was a Senator of Italy. Prof. Bac- 
celli was president of the eleventh International Con- 
gress of Medicine held in Rome iq 1894, and at that 
congress he made a powerful app&al for the introduc- 
tion of Latin as a universal spoken language which 
could be understood all over the world. A little modi- 
fication in the teaching of Latin in schools as a spoken 
and not merely as a dead language would give all 
the advantage ..of the attempts- which have been made 
to construct a qniversal language, while it would not 
disorganise the present curriculum and w^ould render 
available for general use all the stores^ of wisdom and 
knowledge contained in Latin books and at present 
unavailablo . fpr common use. Besides a* monograph 
on Roman malaria, published in 1878, in which nis 
views on the sanitary improvement of the Campagna 
^ were embodied. Prof. Baccelli was the author of many 
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contributions to medical literature, among them being 
a treatise in four volumes on the pathology^ of the 
heart and aorta; clinical lectures on malaria; sub- 
continuous fevers, containing his earliest researches on 
malaria; and State medicine and clinical medicine in 
ancient and modern Rome. 


RESEARCH IN TERRESTRIAL 
MAGNETISM. 

T he handsoitiely printed and illustrated volume 
before us records the activity of the Department 
of Terrestrial Magnetism by land from 1911 to 1913. 
In pp. 5-20 we have an account, illustrated in plates 
2, 3, and 4, of instruments used in the world survey 
on which the department has been engaged since 190^. 
Pp*. 21-182 deal with the land observations made 
during 1911 to 1913. The names of thirty-four ob- 
servers are recorded on p. 23. Of the 983 stations 
occupied, 207 were in Africa, including 106 in Algeria 
and the Algerian Sahara, 52 in French West Africa, 
and 13 in Morocco. In Asia there were 83 stations, 59 
being in China or Indo-China. There were 284 
stations in Australasia, and 247 in South America, 
the latter distributed in eleven countries, 63 stations 
being in Peru and 52 in Brazil ; 46 stations wore occu- 
pied in islands in the Pacific, Atlintic, and Indian 
Oceans, and 30 in the Antarctic, by members of Sir 
Douglas Mawson’s Expedition, (rained and supplied 
with instruments by the department. The results are 
tabulated on pp. 2^4 of the volume. The following 
sixty-four pages are devoted to the observers* reports, 
illustrated by seventeen photographs in plates 5, 6, 
and 7. 

One of the most interesting reports is Mr. D. W. 
Berky’s accoiiht of his travels from Algiers to Tim- 
buktu, which includes varied information as to camels 
and wild life in the Niger. On several occasions in 
the Sahara ^uch heavy electrical charges from wind- 
driven sand appeared on the instrument that observa- 
tion was impossible. On one occasion half-inch sparks 
were drawn when the instrument was touched. Another 


instruments at some thirty observatories, photographs 
of eighteen of which are shown in plates xi, T2, and 13. 
In the case of H (horizontal forc^ it is assumed that 
the correction to the value observed with a particular 
instrument is proportional to the, local value of H. 
This is true when the sole cause is error in the calcu- 
lated moment of inertia of the magnet. There are^' 
however, other less universal causes of error whi<^. 
may follow different laws. Two ultimate standards 
are mainly referred to, entitled C. I. W.' {Carnegie In- 
stitution, Washington) and l.M.S. (International Mag- 
netic Standards). The C.I.W. standard is that to 
vrhich all the department's land observations from 
have been reduced. It is embodied in a cer- 
tain magnetometer and dip-inductor, with specific 
small corrections applied. The l.M.S. standards in D 
(declination) and H represent d mean from 42 magneto- 
iheters, 22 belonging to the department; while the 
l.M.S. standard ior I (inclination) represents a mean 
from 25 dip circles, the majority by Dover, and 18 dip 
inductors. The differences between the C.I.W. and 
l.M.S. standards are given as o*i' in D, 0*5' in I, and 
0*00015 H. in H. The authors think that if. suitable pre- 
cautions are observed the magnetic standards at an ob-' 
servatory should maintain for a period of five to ten 
years constancy to within 0 2' in D and I, andb>oooi5 H 
in H. The comparisons between the C.I.W. kandards 
and those at Potgdnm and Kew, “two observatories 
where . • . every Care is bestowed upon instruments 
and constants,'* show, it is said, no changes not 
reasonably assignable to obseiwatipnaL^^^tfiiuars. The 
authors add : — “ No undue sigr\tficance is to be at- 
tached to the circumstance that the corrections for 
the Washington standards (on the l.M.S. scale) are 
apparently the smallest of the three observatories.*’* 
The W|j|hington standard magnetometer is, in fact, 
believcd^o give values for H exactly midway between 
|those giyen by the Kew and Potsdam standards, which 
are supposed to differ by 16 parts in 100,000. 

The work represents a large amount of accumu- 
lated experience and will doubtless be widely read by 
magneticlans. C. Chreb. 


interesting narrative is that of Mr. H. M. W. Ed- 
monds, who occupied thirty-eight stations, mostly in 
remote parts of Canada, travelling more than 2000 
miles by canoe. One of the largest pieces of work was 
a magnetic survey of Australia carried out by Mr. E. 
Kidson and three assistants. During 1910 and the 
first half of 1911 Mr. W: H. Sligh travelled 22,000 
miles, commencing observations at Constantinople and 
finishing up with Helwan. His eighty-four stations 
included Jerusalem, Jericho, Damascus, Smyrna, Bag- 
dad, Bombay, 4 dcn, aiyi Suez. Paiticulars, of the 
several stations^ bccupied by all the observers occupy 
pp. 130 to 182. 

Pp. 185-200 describe the new headquarters of the 
department in Washington, comprising a commodious 
main building, which cost, without equipment, 68,000 
dollars, and a standardising observatory of i^ood. A. 
high tower is in contemplation* for atmpspheric elec- 
. tricity. Tlie buildings are shown in plates i, 8, and 9. 
On pp. 201-209/ and in plate 10, the director, Dr. 
Bauer, deals with a nine-months* trip which he made 
In iQir, when he travelled 47,000 miles, visited eighteen 
magnetic observatories. Including Mauritius, DehrA' 
Dim, Buitenzorg, Christchurch, N.Z., Tsingtau, and 
Tokio, and observed durin*|^ a total tolar eclipse in* 
Samoa. 

The final sertioni pp. ilMyS, discusses the com- 
parisons mirde*s!u^' 1905 of the standard. magnetic* 

I t aC Terrciitrial (Carnesic 

Fleminir Cbiaf Pp. 97^^93 pklikn, , . D,C.: 

Carnegie iMtitotfon,' 19x5,) 
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BIRD MIGRATION IN AMERICAA 

'HE latest contribution by Mr. W. W. Cooke to 
the literature on bird migration deals with the 
general subject, especially in its American aspects, 
and is of an acceptable and interesting character. To 
condense into a brqphure of forty-seven pages the main 
conclusions drawn from observations extending over 
more than twenty-five 3rears, during which 500,000 
records were communicated bv some aooo , observers 
located in all parts of North America, is an ‘achieve- 
ment worthy of admiration. , . • 

Written in a lucid manner, it affofds' useful, fnfprma- 
tion on the many-sided subject on ^wf^h. It .treats, 
ainong others on the causes of migfatSon ; ‘leather, 
relations; day and night migrants ; distahce^irayelled ; 
routes; speed; how birds find theirs. wciy | 
temperature, etc. In treating ‘the,^a?ithor 

has drawn his conclusions f rom , the of a 

nuinber of typical , American Urd.<;, 

and to exemplify them more 
Introduced a seriea., of maps, .and dlag^^r'^shov -a 
ing the summer and winter ' distributtefi'^af^e^^ 
species treated of, migration / rqut^j/^isedironni 
migration lines, etc. These serve, ^ 
poses, to illustrate Mr. .C(^e*s 
gard to the routes taken by the' 
mg the Gulf of Mexico,' sho^ng '^thav^by fdir the 
grety^est number of migx'ants ebbose the shortest route 

»: f ! STrit iHsmtloii.’* MOSoV*, Stout JtoBurtmtnt of 

Bttltdiiii No; 185. 1 >.C., tgiS-) PriM locenrs. 
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uicrc^s the Gulf. Some birds, as, for instance, the 
. v Atnerican IMiitart {Setophaga ruticilla)^ cross on a 
front of more than 2000 miles from east to west. 
OtWs again cross on a narrow front, as in the case 
of the red-breasted grosbeak {Zamelodia ludoviciana), 
which, although , the breeding range has a width of 
2500 miles from east to west, converge, until they leave 
the United, §totcS along a line of Gulf coast only 800 
miles wide. 

’ One of the. most interesting of: the species treated of 
in this w^rk is the bobolink (Dolichonyx oryzivotus). 

authdr tells, us that **in the case of the bobolink 
the" evotjutiOn ,bf a new extension of the migration 
route' , is npw. occurring before our very eyes. By 
nature a lover of damp meadows, the bobolink was 
form,erly cut off from the western States by the inter- 
vening arid region. But with the advent of irrigation 


and disasters of the journey thither. For these period- 
ical trijjs did not just happen in their present form; 
each migration route, however long and complex, is 
but the present stage in development of a flight that 
at first \ms short, easily accomplished, and free from 
danger. Each lengthening of the course was adopted 
permanently, only after experience through many gene- 
rations had proved its advantages,** a sound statement,, 
and one that is often in danger of being forgotten. 
Many other important points are dealt with in Mr. 
Cooke’s pamphlet, but enough has been said to indi- 
cate its comprehensive and valuable nature : it should 
be read by all who are interested in the subject. 

W. E. C. 


SOLVENTS AND SOLUTIONS.^ 


THE appearance of each volume published by the 
.SriSd tb^ almost to thl pi.” Hn ex^lfent 1 . Camegje Institution of Washington induces in 

'demonstration of the intimate relation between 


ecological conditions and geographical distribution. 
These tnc^vk^als are stated to ** return over the old 
^*foute and^^iw no disposition to shorten the flight by 
r direct trip.'^i^ss New Mexico to the Gulf coast of 
Texas." Tto author, however, like many other 
writers on thisSubject, seems too prone to believe that 
most birds that pass are necessarily recorded. This, 
however, is absolutely impossible, even on a small and 
‘ confined space; how much more so on a great con- 
tinent such ag Am erica? The remarks on the red-eyed 
vireo (Vireosylim olhjacea) as an example of a recent 
extension of breeding rhnge and consequent elongation 
of migration route are of much interest. The extra- 
(jrdinary overseas flight of the American golden plover 
{Charadrius dominicus) in autumn is also referred to, 
as well as the curious elliptical form its migration 
takes at that season, the spring route being quite 


US a feeling of envy towards our American confreres on 
account of the facilities thereby afforded to them for 
the publication in collected form of the results of 
investigations which otherwise would appear only in. 
small instalments and scattered throughout the various 
volumes of scientific journals. Through the^ appear- 
ance in such a collected form of the results "obtained 
in a series of investigations bearing on one main ques- 
tion, it becomes possible for other scientific workers 
to realise more clearly , the actual extent of the advance 
made. For such publications as the present, therefore, 
all workers on solutions will be grateful. 

The present monograph deals with a wide variety of 
subjects, nearly all of them, however, suggested by the 
solvate theory of solution so familiarly associated with 
the name of the chief author of this publication. 

In the ten chapters into which the discussion is sub- 
divided, wo find the following subjects dealt with ; — 
Viscosities of solutions of caesium salts in mixed sol- 


ditrerent from that of the autumn. Another most f. vents; conductivities of formamide solutions; radio- 
interesUng and less known example of an elliptical metric measurements of the ionisation constants of 
^gration route is that of the white-winged scoter indicators; influence of salts on the velocity of saponi- 
(Otdemta deglandt)^ of which a full description and fication and on the hydration of acetic anhydride; con- 
map are given. Mr. Cooke also directs attention to ductivity of organic acids in ethyl alcohol; conductivi- 
relative speed of various species on northward migra-' tics and dissociation of some rather unusual salts in 
lion; as an example of slow and unifomi J«igration_^ - j^queous solution; the dissociating powers of free and 
he instances the black and white warbler (MnwUlta combined water ; the absorption of potassium from 
vana), to which he assigns an average speed of -aqueous solutions of potassium chloride, 
twenty-five miles a day during its northward passage , Qf the different contributions, the most interesting 
V from Florida to its brewing places in south-eastern ' j ^re, perhaps, the two dealing with the radio-metric 
>^L^anada. On the other hand, as an example of rapid measurements of the ionisation constants of indicators. 

^ ^ grey-cheeked^ thrush (Hvlocichla gy means of a grating and a radio-micrometer, of 

aheme) IS instanced, this bird being allotted a speed of | which a description is given, the light transmitted by 
130 miles a day for its journey of approximately 4000 j solutions of methyl-orange and of rosolic acid have been 
miles; in the last part of the route,. however, the speed determined. * From these determinations the ionisation 
is muen grater than in the Mississippi valley. Another { constants of the indicators could be calculated. In 


point touch^ on v'is. the condition in which birds arrive 
at the bnd' ol a long migration flight, and the conclu- 
sion arrived at is;that birds are not exhausted by their 
aferial jpurdayt.; This is, no doubt, larg^ely tjie case in 
the west^i ji^s^sj;^ Where the migratory move- 

fformed overland from the equator . 
; but in the Old World, especially 
, the migrants arriving after over- 
j^uffer- liittch from exhaustion, even 
y 'has been accomplished under the 
weath^ conditions. .In this v and in 
? Mr* Oookafs work affords interesting 
migration phenomena as o1>$erved 
British Isles. ’ 

TT— ^7^4 that food supply is the primary 
"conclusion is foevit- 
the United States and 
as a suinmeii^Homei^fand the superb conditions 
f f climate and food ior reemg Of a 

nestful of vo|gctotts thp^baxards 


ments 
to thtt 
«n 

seot'.fli 

yl»en’'L 

COl 

in 




view of the excellent apparatus which the authors 
possess, further valuable work on a difficult problem 
pniay be hopefully, mipected. ♦ AJ F. 

THE FRtflTS, PROSPECTS, AND LESSONS 
OF RECENT BIOLOGICAL ftESEARCH.^ 

rrp HE generar welfare of mankind has been wonder. 
^ f fully promoted during the past '150 years by the 
x’apid progrei^ of chemical, physical, and biol<^ica1 
science. In (he early thira of that period, physics 
and chemistry and their ^plications seem to nave 
played the most active parts Jn; promoting human 
welfare, ahhough pure botany zoology enlisted 

1 ** CondttCtivitiW mMl Viscositifes in Pure MiikeSi Solvents. Radio' 

metric Measwreineiiito of tbe tonisation Conttam|l.ef liid*catom.*' By H.G* 
lones and ColUbpljstoiqk Publtendoa- Not e^o* ( Washington D.C.* 
Cnmegie Institution, ^ - 

i ^ * Presidential addibsk’ delivered Cb Ihe Amirican Atsoemtion for the 
' ^'‘yaaoMienr of Setenien at Gohilnbus, Ohio, on Deeeislwr e?, t9i|i by 
Eliot.',. 
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many devoted workers, and made g'reat advances ; 
but during the past one hundred years it is biological 
science that has contributed most to the well-being 
of humanity. The new methods of transportation and | 
of manufacturing by the aid of machinery with steam 
as motive power were products of applied physics. 
So were the great works of civil and mechanical 
engineering. The improved agriculture of the last 
half of the nineteenth century was partly due to new 
tools and machinery, and' partly to new applications 
of chemical knowledge. Latterly biological science has 
helped the farmer very much to raise better crops and 
animals, and to protect his products from vegetable 
and animal pests. 

While the industrial and social changes which 
applied physics and chemistry made possible unques- 
tionably improved the general condition of mankind as 
regards bodily comfort, security against natural cata- 
strophes, longevity, and an increased sense of mutual 
support and community interest through the vast 
improvement in the means of communication, these 
changes have all been indirect influences on human 
well-being and happiness, and with the good they 
brought much evil was mixed. Thus, the factory 
system, the congestion of population, and the noise 
and turmoil of city life are grave evils accompanying 
the advantages which applied physics and chemistry 
have created and diffused. The fruits of the biological 
sciences— botany, zoology, physiology, and bio- 
chemistry, applied to curative ipedicine and surgery 
and to preventive medicine and sanitation — have been 
direct contributions to human welfare; because they 
have provided defences against disease, premature 
death, and individual and family distress and suffering. 
The beneficent applications of biological science, unlike 
most of the large results of applied chemistry and 
physics, take effect in the field of human affections and 
family experiences, make life less knxiotis and more 
enjoyable for multitudes of human beings, mitigate 
or abolish ancient agonies and dreads of the race^ 
and promise for it a happier future. 

The career of Pasteur illustrates admirably the pass- 
ing of the centre of beneficent scientific research from 
chemistry and physics to biological science. Pasteur’s 
first researches wene crystafiographic ; whence ho 
passed to the study of molecular dissymmetry, the 
material of his researches being, however, organic. 
Ho was first professor of physics and then professor 
of chemistry. His interest in certain tartrates led 
him naturally, though partly by accident, to a study 
of fermentation. His zealous discharge of his duties 
as dean of a faculty of sciences at Lille, a manufac- 
turing centre, led‘ to his study of beetroot juice, fer- 
mented in order to pro 4 pce alcohol. Thereafter Pas- 
teur’s researches were biological, although he had had 
no training as either naturalist or physician. He began 
at the foundation by disproving the doctrine of spon- 
taneous generation. One of his earliest conclusions 
was that “gases, fluids, electricity, magnetism, ozone, 
things known or things occult, there id nothing in the 
air that is conditional to life except the germs it 
carries.*’ Of his*^rliest results from experiments on 
admitting pure air to flasks containing putrescible 
infusions he wrote: “It seems to me that it can be 
affirmed that the dusts su.spended in atmospheric air 
are the exclusive origin, the necessary condition of life 
in infusions**; and in the same paper he made the 
pregnant remark, “Whaf would most desirable 
would be* to push .those studies far enough to prepare 
the road for serious mfsearch into the region of various 
diseases.”^ ' He ffved'to push his studies into. die causes 
of the, silkworm \disease,. of a chplera .whkh came 
froiff F^gypt into ff^nice, df the plant diseases affecting 
the manufacture 6f wine and of beer, of the splenic 
fever, of the clddcen-cholera, and pf rabies; and he 
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and his followers invented successful treatment for 
those diseases, and for the treatment of typhoid fever 
and diphtheria. 

The germ and parasite theory disease led the way 
in serum therapy, and established both the philosophy 
and the practice of the new medicine and surgery of 
the past thirty-five years. Starting with a sound 
knowledge of chemistry and physics, and having early 
acquired a habit of utmost accuracy in observing and 
reasoning, Pasteur passed over into biological science 
by the time he was thirty-two years of age, and became 
the most suggestive and productive inventor and pro- 
moter in applied biology that has ever lived. His 
career illustrates conspicuously the general truth that 
the sciences most serviceable to mankind during the 
past sixty years have been the biological sciences. In 
a letter to his father in i860, when nis inquiries i^ere 
opening new vistas in physiology, Pasteur wrote 
‘^‘God grant that by my persevering labours I may 
bring a little stone to the frail and ill-as.sured edifice 
of our knowledge of those deep mysteries of life and 
death, where all our intellects have so lamentably* 
failed.’* That prayer was granted. 

I.et us review in a summair way the fruits of 
applied biological science since the nineteenth century 
opened. 

The first invention, vaccination against smallpox, 
long antedated the later studies of germs, parasites, 
the routes of disease from one human being to another 
through insects and other animals, a nd the theory and 
practice of immunity. Vaccination^, tlwrlnvention of a 
country doctor who practised in a dairy district, was a 
momentous discovery in imipunity from a fatal and 
disfiguring disease, which , was frecjuently epideihic^ 
the immunity being procured by causing in the human 
body another disease very seldom fatal and not at all 
disfiguring. The favourable reception and rapid appli- 
cation of Jenner’s discovery were due to the fact that 
many persons at that time protected themselves against 
the frequent and terrible epidemics of smallpox by 
being inoculated with smallpqx itself So soon as it 
was proved that cowpox gave immunity in almost all 
cases against smallpox, inoculation with cowpox came 
rapidly into use; because inoculated cowpox proved to 
i>e, as one of Jenner’s contemporaries remarked, **a 
pleasanter, shorter, and infinitely more safe di^ase 
than inoculated smallpox.’* The relief of civilised 
mankind from the terrible recurrent epidemics of 
smallpox is one of the greatest benefits that the pro- ^ 
fession of medicine has conferred on the human race. 

From biological studies largely on microscopic 
organisms — ^protozoa, bacteria, and parasitic growths 
— the means of communication from one human being 
to another, or from an animal to man, of dysentery, 
cholera, typhoid fever, typhus fever, puerperal fever, 
bubonic plague, diphtheria, tuberculosis, oerebrosspinal 
meningitis, syphilis, gonorrhoea, sleeping sickness, 
yellow fever, malaria^ and hook-worm disease, have all 
been brought to light. Means of preventing^ Or restrict- 
ing the spread of these diseases — the exception 
of cerebro-spinal meningitis — have been invented; and 
for most of them improved methods of treatm^t have 
been, devised. Much has also been leairnt about, infan- 
tile paralysis, and something about ' cancer. The 
>, whole subject of toxins and antitoxins has been d( - 
veloped with wonderfully beneficent results. ' ^ 

* It is really impossible to describe or appreciate tn^' 
alleviations and preventions of human misery indudi a 
in this list of the fruits. of applied bioii^lcaji sciem* - 
Some of the diseases mentioned were withm^a fevj 
years familiar household terrors in the most aViliscn 
countries, others from time to time destroyed in recur- 
epidemic large portions of the population in nianv 
of the world, . They terrorised families and 
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nations, made innumerable homes desolate, and ruined 
for a time^ cities and States. The generations now 
on the stage can ^arcely appreciate the formidable 
apprehensions from which their predecessors suifered, 
but they themselves have been. relieved by the achieve- 
ments of medical research and preventive medicine. 
This blessed preventive medicine may almost be said 
to have been created by the combination of bacterio- 
logical and pathological studies, which are all, of 
couHcV biological studies. Physiology has been 
wonj^rfully developed as a study of biological pro- 
cesses by the addition of bacteriological experimenta- 
tion to its former chemical and physical methods of 
research. 

Public health boards have been, established and 
equipped to perform under new laws numerous func- 
tions which had no existence until applied biology, 
with aid from chemistry and physics, indicated the 
desirable modes of public action. The boards, or public 
health commissioners, prescribe, teach, and enforce 
, rules and orders concerning personal, industrial, farm 
and dairy, and school hygiene, social hygiene, includ- 
ing venereal prophylaxis, for individuals and families, 
►-the preservation of foods and their protection from 
infection, tho effects of various industries on the health 
of employees, the connection of syphilis with insanity 
and general paresis, and of gonorrhoea with blindness, 
procure vital statistics, establish registration of births 
and deaths, and of cases of disease, study epidemics 
and infant mortality, and contend against dangerous 
contagious dj^ases by quarantine, isolation, disinfec- 
tion, and the ' destruction of the insect and vermin 
carriers of disease. •All those activities have been 
completely dependent q|. applied biology for their 
inethods and processes, and have changed and de- 
veloped rapidly with the progress of that science. 
Taken together, they constitute an immense contribu- 
tion to human welfare, present and future. 

It is animal experimentation with the help of 
anaesthesia and asepticism which has given mankind 
by far the larger part of all the exact knowledge of 
medicine now possessed, and promises kill greater 
serviceableness in the future. In the service of man 
jiew studies have been made, not only of microscopic 
plants and animals, but of many larger creatures which 
live with man — such as poultry, rabbits, guinea-pigs, 
cats, dogs, cattle, horses, mules, and monkeys; 'and 
of many insects — such as flies, ticks, mosquitoes, and 
lice, which infest the fauna and flora which surround 
^ man, or the bodies or clothes of men themselves. , An 
. immense mass of biological information on all these 
subjects ha$* been accumulating during the past two 
generations, and is growing rapidly from year to year, 
as the good results of such studies become better 
known. 

These results bear directly -on the well-being and 
happine^ of the human race, but also indirectly on the 
economic and ^commercial fortunes of the race. 
Through well-directed efforts of the Rockefeller 
Sanitaiy Copitrilssion hundreds of thousands of per- 
sons in the southern States have, within the last five 
years, been much more effective labourers, be- 
cause of the hook-worm disease; and this 

g>od work ^‘Jtpw being extended Iw the International 
Health Comihission — one of the departments of the 
Rockefeller Foundation — to the West Indies, Central 
America, Cdytop, and tho Straits Settlements, Tlie 
work ^ thia coihmissi^ has three divisions :^i) The 
cornmi^Ioii'i^MBes surveys of regions where hook-worm 
di^ase (i> then it cures multitudes of 

fuftetei^ by activo/and persistent treatment; and (3) 
It teaches. the thousand how to prevent, the 
recurrence 6 t the disease in. farming cpminiuhittes by 
using privies and lyeaHng shoes. > In.- the last two 
processes it tries— often kicqessfuily-^tb^nlist existing \ 
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public authorities and the taxing power in the work, 
in order to give it permanence. All this beneficent 
action is fruit of biological research. It would have 
been impossible to dig the Panama Canal without the 
effective control over yellow fever and malaria which 
biological science has given to the race within a single 
generation. Two humane contributions to military 
efficiency during the great war are results of biological 
research applied to sanitation, one the prevention of 
epidemics of fever and cholera in the camps and 
trenches in western Europe, and the other the quick 
arrest of a terrible epidemic of typhus fever in Serbia. 

Let us next take account of the prospects of applied 
biology in the coming years. May w’e anticipate for it 
an increasing or a decreasing influence? . 

The progress of medical and surgical research during 
the past twenty years is of great promise for the 
future. It goes on actively in every good medical 
school, in many hospitals and. dispensaries, and in the 
new institutes exclusively devoted to research. 
It is strongly supported by the new tendency 
to maintain in medical schools professorships 
of comparative anatomy, physiology, and patho- 
logy. The importance of comparative psycho- 
logy is just coming to be recognised. Inasmuch as 
animal experimentafion, with the help of anaesthesia 
and asepticism. is nowadays the principal means of 
extending knowledge of the causes of disease 
and of the ' means of remedy and preven- 
tion, the importance of comparative studies 
on many species of animals, including man, 
has become obvious to all persons who think about the 
improvement of the human race and of its useful 
animal associates. 

In regard to the treatment of contagious diseases, 
the story of the recent past cannot but suggest hbpes 
of even more rapid progress in the future towards the 
effective control of some of the worst diseases that 
afflict humanity. Thus, in the ten years (rom 1903 to 
1913, syphilis wras transmitted* artificially to certain 
lowqr animals; the characteristic bacillus of that 
disease W’as discovered; the AVasserrnan test was in- 
vented, a test \vhich enables an expert in its use to 
detect those cases which have no external symptoms; 
the value of salvarsan, as a safe destroyer of the 
bacillus within the human body, was demonstrated; 
and the bacillus was grown in pure culture outsi^ 
the . body, whence resulted luetin, an important aid 
in the diagnosis of obscure cases; and finally the 
bacillus was detected in the brain of patients suffering 
from general paresis, and in the spinal cord of patients 
with Ibcomotor-ataxy. This series of discoveries and 
inventions has given to man, a much-improved control 
over this terrible scourge; but this control is not yet 
applied on an adequate scale. It remains for the 
future to cause this destructive disease to be early 
recognised, reported, and dealt with effectively. It is 
for State and municipal boards of health to invent and 
put into j^racticc the means of contending against the 
spread of this horrible disease. This is a public health 
problem of the gravest sort. That public health autho- 
rities may succeed in the future against the horribly 
destructive effects of syphilis on every civilised race 
in the world is one of the hopes of the -future — a hope 
in^ired by the rec^t progress of biological science. 

The progress of biochemistry and bacteriology has 
already enabled civilised Grbvemments to do much for 
die protection of their people from injury by foods not 
lit for consumption and by adulterated drugs. This is 
a branch of , tM public health serirtce Which is capable 
of large heredfter. The efficiency 01 the 

methods now used will be gready increased; and they 
will be used in ntiw fields. It is only about* forty years 
since the Massachusetts Board of Health gave elffective 
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attention to the transportation and slaughtering of 
animals intended for food, an admirable piece of 
pioneering which brought about great improvements, 
and served as a basis for further measures of defence 
for the community. The common use of cold storage 
for meats, vegetables, and fruits has lately increas^ 
the need of protection against damaged foods ; and this 
cold-storage process is likely to be more and more 
used in the future — quite legitimately"— for the preserva- 
tion of perishable foods produced in greater quantity 
than can be sold at or near the time of their produc- 
tion. A cold-storage plant performs as to foods the 
function of the reservoir in an irrigation plant. Both 
urban and rural communities have much to hope in 
the future from cold storage and irrigation; but to 
both these, public utilities applied biological science 
must contribute indispensable precautions. Th6re are 
climates in which extensive irrigation is liable to proi 
duce and perpetuate pestiferous insects. 

One of the most favourable results of applied 
biology during the past fifty years is the groat addition 
made to the means of detecting the true causes of 
abnormal conditions within the human body, and to 
the accuracy of diagnostic reasoning on both acute 
and chronic disorders. These new means of diagnosis 
and examination are in part chemical and physical, 
but chiefly biological. The theory and practice of 
asepsis are results of biological researches. Compara- 
tive anatomy, physiology, and pathology all contribute 
largely to modern sanitation and to all the practices 
of boards of health for the discovery and prevention 
of insanitary conditions in both urban and rural com- 
munities. Very promising examples of these useful 
practices arc : the precautions nowadays taken against 
contagious disease in schools ; the employment of school 
nurses; the inspection of school children’s teeth, eyes, 
noses, ears, and skin; the discovery in the mass of 
schqol children of the defective, the feeble-minded, 
and of those suffering from glandular abnormalities, 
particularly in the nose, mouth, and throat. The effec- 
tive treatment of school children following on the 
detection of their disorders or defects promises jpuch 
towards the better health of the coming generations. 
The successful use of the Schick test, which enables 
the physician through a laboratory expert to separate 
the susceptible from the non-susceptible individuals 
who have been exposed to diphtheria, and therefore 
to avoid all unnecessary administrations of antitoxin, 
seems to open a wide prospect in the study of natural 
immunity. The process of improvement is not going 
to stop ; on the contrary, it will advance at an acceler- 
ated pace. 

Another great fleld for , applied biological science in 
the future is the contest pgainst alcoholism and sexual 
vice. This is an important part of the province of 
social hygiene, a province which includes the philan- 
thropic and economic treatment of th^ feeble-minded, 
the insane, the paralysed, and the blind. The field is 
enormous; and its evils are intimately connected one 
with another; but in the whole field the means of cure 
and prevention have come in the main from ^biological 
research. There every reason to expect that this 
great field for Christian effort will hereafter be more 
effectually cultivated than it has ever been. » 

In connection with the medicaf, surgical, and sani-; 
tary activities, of the present day,, new forms of educa- 
tional effort have been instituted y^hich arc very pro- 
mising for the 1[uture heakh and comfort of mankind. 
Thus, institution of district, nursing ha.s, already 
develop^ strong ^ucatiii^lna! effects. The district^ 
nurse goei frem hptise to to treat and comfort 

individual^ various disorders; 
hut in ev^ jiuHise the mother, sister, 

or some othn* atteil^t ;ofi;-the sick or injure^d person, 
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how to perform herself the remedial operations, how 
to feed the patient, and how to prevent the communi- 
cation of the disease to other persons ; and this teach- 
ing function of the nurse is quite as important as her 
curative > or comforting ministrations. The social 
worker who follows up the out-patients of a great 
hospital, sees them at their homes, studies their sui- 
roundings, and gives them sympathetic counsel, has a 
similar teaching function, which often takes strong 
effect on whole families and even larger groups. Like 
the district nurse, she also frequently dhtains t^ily 
histories which are of value to students of inherimce, 
good or bad, and of eugenics. The same is true of 
the school nurses and medical inspectors "who are 
employed by American cities in which the health de- 
partment is strong and well organised. . These nurses 
and doctors not only detect defects and /'diseases in 
school children, but indicate to parents or^friends the 
remedial measures that are demanded, and give much 
instruction to parents and guardians ' about keeping 
children well. The same educational function is per-, 
formed by the dentists, who are being eihployed ih a 
few American cities to make periodical inspections of 
the teeth of school children. These large-scale exam.«:>« 
inations and teachings call for acquaintance with bac- 
teriological information and methods only recently 
acquired, and for skill in the use of diagnostic tools 
and appliances only recently invented. These new 
applications of biological science promise great reduc- 
tion of human suffering and distress, ana significant 
additions to average longevity and avera ge efficiency 
so soon as they come into general use! * 

Biological science has made ’’possible several other 
kinds of widespread teachlj^ which are certain to 
have beneficial effects on th^roductiveness of human 
labour, particularly in agriculture — ^the fundamental 
industry. Thus, the whole work of the International 
Health Commission is essentially educational. It 
teaches the people in hook-worm disease districts by 
demonstration, first, that they have the disease; 
secondly, that it can be cured in the individual and 
eradicated from the community ; .and, thirdlv. that the 
embryos of the disease live by thousands In soil that 
has been befouled by an infected person, and are there 
ready to infect any person with who.se bare, soft skin 
they come into contact. These demonstrations com- 
bined teach the people how the disease may be avoided 
in the future by an individual or by a community. 
As a result of this educational work,' the common^ 
people and the health authorities co-operative effec- 
‘ lively in both the work of treatment and that of pre- 
vention. . \ . ; . * 

Another illustration of the broad educational pro- 
ces.ses now at work in consequence of the achievements 
of applied biology hi to be found in the short courses 
given by . many State universities to farmers and their 
grown-up sons on the- principles of agricUltuf*et the 
choice of seeds, and stoqk-raistng, and in tKe itifierant 
teaching for adults now carried on by the .U^.^S«i-‘P^ptirt*- 
ment of Agriculture throughout the..a 0 iith^n% 5 tate$ on 


similar 'subjects. This instruction^.iiau 
the offer of prizes, and the setting-up^^ 


.Tarms, 
ftincite- 
piwluc- 
ili ,iotton 
promise 


or. model acres, , in great number as les^a j 
ments to neighbourhoods. The 
tivcncss of Am^Hcan agriculture, espe^fft* 

^nd cojrrt, ' already remarkabW; but-fW wiiy..— 
of ,the^ educational methods for the^fiitur^; is more 
prcdbiHf'* still. Several ..colleges" an4':r#iv^!:ties of 
high standing now provide short rury 

from six to tt^elve. i&veeks, and some 

in summer, expressly to prepare te^icheri^or leaders Tor 
Chris’ canning clubs and homa'‘^*4<fem<irtstration‘' w 
These courses cover cooking* canedM* market 

gardening, .poultJryibff^bBddrVp and 
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rural sanitation. Their good effects nave been quickly 
demonstrated on a large scale. 

Boards 6f health, in several American municipalities 
and States have lately undertaken a large work of 
public teaching by means of widely distribute^! posters 
and leaflets* on contagla and the carriers of i^jntagaous 
disease. They have ibund themselves obliged to take 
this action, b^ause they learnt by experience that the 
spread , of contagious disease cannot be prevented by 
enacting* laws and' employing inspectors to procure 
tbe>e']secutioft of those laws, unless the citizens them- 
)selj|||,. eo-^perate actively and with intelligence in the 
ex^tion of measures which applied biology pre 
scribes. ^ Thus,"' the public at large must be taught 
that if streets; yards, and vacant lots of a city are kept 
clean I garbage is removed promptly and kept covered 
until removTO, and the privy*'vault and the manure, 
heap are^abolished, the number of flies and vermin 
in arid about dwellings will be much reduced. Reduc- 
tion in the aitiount of sexual vice and venereal disease 
can be effected by teaching parents and young people 
• about the danger’s of syphilis and, gonorrhoea for the 
individual, and their fatal effects on family happiness. 


Thirdly, this immense development of biological 
knowledge and skill must have lessons to teach about 
the means of qther progress, similar or contrasted. 

The most important lesson which the great advance 
in applied biological science teaches is that the treat- 
ment of human evils and wrongs in the future should 
be preventive for the mass, as well as curative for the 
individual. Thlg. Is the reason for the great change 
which is taking place in the profession of medicine. 
The main functions of that profession are to be, not 
the. curing of, v individuate wno are already suffering 
Yrom disease, but the prevention of the spread of 
disease from individual to individual In the community, 
and the eradication or seclusion of the causes, sources, 
or carriers of communicable diseases. The same great 
change needs to be wrought in all the callings which 
deal with prevention of crimes and misdemeanours. 
Socie^ must concern itself, not chiefly with the isola- 
tion, temporary or permanent, of the individual mur- 
derer, ^thief, or forger, but with the extermination or 
repair bf the genetic, educational, or industrial defects 
which cause the production of criminals. Since it is^ 
often found through medical and psychological exam- 
ination that the prostitute, forger, robber, or poisoner 
is physically as well as morally defective, it is probable 
^that biological science will m the future contribute 
largely to the prevention as well as cure of such bodily 
defects, and hence of those moral defects which in an 
appreciable fraction of the population result In crimes, 
when humane persons learn,' for example, that three- 
fifths of all the prostitutes in New York City are 
feable-minded girls and women, they beedme interested 
at once jn the better care and treatment under medical 


dirctkfri of the feeble-minded, in the means of making 
a tru^Vjfbhhy diagiibsis of feeble-mindedness in chil- 


dren, aridUn 


the feeble-minded from repro- 


ducing jtheir;iike. These are all biological problems 
and biologi^^^ inquiry during. the past 

sufficient to afford the means bf solving 
on a 1i|r^ swe these fundamental social problems. 
It is id bmtdji^Gal sctenco-ln the depi^tmenta of mental 
disea^- ahd' as wefi^as ta educational 
the^v%hd practi'oev w’o must look for new 
methoi^L of' discipline and education in p rjjiiis . re- 
houses of cprtectlpn. . EH|jsntive 
reform have sho^ the^right 
.way 61 oiffShg these chronic ^ sores in the. body 
poUtl^;;^:^ .f't. ’ 

The the sciences are vividiv taught 

oy the history Of during the past ei^ty y^rs 


Biological science is deeply indebted to physical science 
for the new instruments of precision which the bio- 
logist uses in determining and recording his facts. 
The telephone, the X-ray, and all the electrical appa- 
ratus for reco/rding fluent observations and making 
certain note of very minute portions of time and space 
have been invaluable additions to the resources of the 
biological investigator. Many of the instruments, 
which arc indispensable in botanical and zoological 
laboratories were not invented for biological uses, but 
for physical or chemical uses. The dental practice 
called orthodontia has profited greatly by the use of 
the X-rays, because the Rontgenograph exhibits the* 
precise abnormalities in . the jaws and the concealed 
teeth which need to be remedied, 'i'he art of photo- 
graphy has contributed: liiuch to biological research 
and biological teaching, S^hough developed and im- 
proved more^ for commercial and astronomical pur- 
poses than for biological. The microscope itself and 
tho immersion lens, tools indispensable in the study 
of micro-organisms of all sorts, were long used in 
pure botany and zoology, before they became the neces- 
sary tools of applied biological science. 

Again, the long series of successful applications of 
biological science illustrates strikingly the impossibility 
of drawing any fixed line of demarcation between pure 
and applied science, or of establishing an invariable 
precedence for one over the other. Sometimes an appli- 
cation is suddenly made of one fragment of an accu- 
mulation of knowledge which men of science have 
made without thought of any application, and some- 
times a bit of knowledge successfully applied stimu- 
lates purely scientific workers to enter and ransack the 
field from which the bit canic. The latter process 
was strikingly illustrated when the large group of the 
mosquitoes were studied with ardour,^ because two 
species becaffie famous, one as the carrier of malaria, 
and the other of yellow fever. The anatomy and 
habits of the typhus fever louse had been worked out 
many years before that insect became known as a 
carrier of typhus fever. Long before sajvarsan was 
proved valuable for killing the jjjphilis micro-organism 
in the human body, a series of organic compounds 
derived from benzol and containing arsenic had been 
elaborately studied, and tho means of producing them 
made known by chemists who had not the faintest 
suspicion that a safe i-emedy for the most destructive of 
contagious diseases in the human species w'as later to 
be found in a new member of the series having a 
reduced arsenical potency. The man of science 
often feels, and not infrequently expresses, contempt 
for applications of science and for the men that make 
them. Sometimes the seeker for valuable applications 
of scientific knowledge feels no interest whatever i» 
researches of' which no industrial application seems 
feasible or probable, and confesses piiblicly this lack 
of interest. The facts seem to be that all such feelings 
are narrow' add irrational ; that no mortal can tell 
how soon a prri^tical application of. a scientific truth, 
which seems pure in the sense that it has. no present 
application, may be discovered; and that, on the other 
hand, innumerable applications are nowadays triade of 
truths which five years or fifty yeafs ago seemed as 
remota from all human interest^ as the observation 
attrilij^t<^ to Thales, that a bit of^amber rubbed' with 
a piece of silk would repely pith-baiter^ stispjj^ed by 
fine filaments. Yet all magnetism and islectnRly with 
their infinite applications h^rk h^ck. to Uiis experiment 
Jby Thales and to Galvant^s'chservati^ df .twjitchings 
rin a frog’s legs.' ■' "i 

The new physiological alftiies of^^ 'lmdily changes 
accomphnying or prod^iiiiid.by p^in, fear, and 
rage already promise. a' hole, )iijter|^tatiOh of human 
behaviour, and, theirefora new policy /qfe^human 
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society in regard to those emotions which, from primi- 
tive times to the present day, have been the source 
of enormous evils to mankind. The bodily changes 
which in man accompany these powerful emotions have 
only recently been in part made known ; but it has 
already been made out with regard to a group of these 
alterations in the bodily economy that they may be 
regarded as responses adapted to preserve* the indi- 
vidual, and to promote his bodily welfare or his 
efficiency. The emotions which man fighting experi- 
ences call into sudden and potent action the muscular 
and nervous forces which he needs for both offence 
and defence. Hunger is a highly protective sensation. 
Fear stimulates muscular and nervous exertion, so long 
as the frightened animal can flee; but, if the animal 
is cornered, fear turns to Jury, which develops the 
extraordinary strength of desperation. The successful 
study to-day of these bodily changes and reactions 
prophesies a better understanding in the future of the 
moral forces which make for rational conduct, and of 
the public policies in regard to war and peace which, 
long pursued, may gradually affect the sum of human 
misery or of human happiness. 

The present terrible condition of Europe, and the 
coincident sufferings of much of the rest of the world, 
give fresh significance to the following remarks of 
Louis Pasteur at the inauguration of the Pasteur Insti- 
tute at Paris in 1888 : — Two contrary laws seem to 
be wrestling with each other nowadays — the one a law 
of blood and of death, ever imagining new means of 
destruction, and forcing nations to be constantly ready 
for the battlefield ; the other a law of peace, work, and 
health, ever evolving new means of delivering man 
from the scourges which beset him. The one seeks 
violent conquests; the other the relief of humanity. 
Tho latter places one human life above ^ny victory, 
while the former would sacrifice himdreds and 
thousands of lives to the ambition of one. . . . 
Which of these two laws will ultimately prevail, God 
alone knows.” 

The whole* civilised ^orld observes with delight that 
the profession of medicine, including surgery and the 
profession of public health and sanitation, stands out 
distinctly among all the intellectual callings as being 
steadily and universally devoted to curing the san- 
guinary ills of war, alleviating human sufferings from 
disease and folly, and extending for mankind the 
domain of health and happy life. These professions 
employ all the resources of physics, chemistry, . and 
biology for merciful ends, both in peace and in war. 
The martial professions, on the other hand, employ 
many scientific discoveries and inventions, originally 
made for peaceful uses, as means of destruction and 
death. Biological science has great advantage In this 
respect over phy§ical and* chemical. It cannot so fre- 
quently or easily be applied to evil ends. 

The development of public sanitation practice during 
the past fifty years has taught democratic communities 
important lessons on the Just subordination of 
individual interests or rights to collective in- 
terests or rights, whenever the fulfilment of 
individual desire*^ imperils the collective security. 
.Sanitary regulatiohs often interfere with family 
management, the schooling of children, the ttians.* 
portation and selling of perishable goods, the estab- 
lished j^ctices of mining and manufacturing corpora- 
tions and of small tradesmen, and even the personal 
habits of the private These Interferences are 

sometimes, abrupt and arbStraiT. On tim whole, how- 
ever, this teamng beefU^nolesome in the freedom- 
loving na^onSj^ in>lrhich v^l^Vfdualism is apt to be 
exaggerated, >1^ ^l|he • seihqfel and 

social unStrsreewJ'orW qtbick^ed. 

The imtf devmfiinwt sanUattoh has al !0 

given iftipipiytant on promptly utilising $0 much 
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as we know of implied science, but also modifying 
our practices rapidly whenever the subsidiary sciences 
effect an advance. Forty years ago the filth and 
fomites theory was the basis of' sanitary practice. 
Municipal^ and household cleanliness are still incul- 
cated, but the emphasis on them is no lonj^er exclu- 
sive. Then, bacteria and other disease-producing 
organisms became the chief objects of interest for 
sanitarians, and sanitary practice was based on know- 
ledge of these organisms, and study of the media 
through which they reached man, such as the air, 
water, the soil, dust, milk, and other uncooked fc^s. 
Isolation of all cases of contagious disease was much 
insisted on. Isolation is still useful in many case^; 
but it is not regarded to-day as the one effectual 
defence against epidemics and the diffusion of disease. 
Next, insect and vermin carriers were made known, 
and with them came in quite a new set of sanitary 

E ractices — not a replacement but a large addition. 

astly, the contact theory of contagion, with its demon- 
strations that living bacteria may be carried from one 
person to another in minute vesicles or droplets thrown 
off in coughing, sneezing, or any convulsive effort, and^ 
borne on the air, has gained general acceptance. Ar 
the same time, abundant proof has been given that' 
pathogenic bacteria and protozoa develop in the bodies 
of many persons without causing any recognisable 
symptoms. Yet the virulence of the germs these per- 
sons carry may be extreme. 

These recent discoveries have introduced serious 
difficulties into some departments of sanitary practice. 
The apparently healthy carrier canpoWbe^isolated, for 
he remains unknown. If at agy tii;ne such carriers 
and missed cases are numerous in a given community, 
isolation becomes useless, if not impossible. That is, 
the ordinary condition of most American communities 
m regard to tuberculosis. Hence, bacteriologists have 
before them a very useful piece of work in the study 
of human carriers of disease who are not sick. Mean- 
time sanitary practice is obtaining sound explanations 
of the occasional failure of its former methods of 
resisting epidemics, and preventing the spread of the 
ordinary contagious diseases. 

The principal lesson to be drawn from the experi- 
ences of sanitarians during the past fifty years is that* 
practitioners of any useful art must be promot at every 
stage of progress to make use of knowledge just 
attained, even if it be empirical and incomplete, and 
must not linger content or satisfied at any stage. This 
lesson is applicable in every modern industry and 
educational or governmental agency during either 
peace or war. 

Biologists are now realising that biochemistry must 
furnish the fundamental knowledge of the processes 
which incessantly go on in the healthy body, and must 
also provide the exact knowledge of those changes 
in the normal processes which lead to disease and 
death. The physician and the sanitarian have. become 
accustomed to the beneficial use of A^medies and de- 
fences which chemistry at present can neither analyse 
nor synthesise, such, for example, as diphtheria anti- 
toxin ; but they are aware that’ this ednaStfon of their 
art is unsatisfactory and ought not to be.pet^anent. 
The animal body consists of well-known chemical sub- 
, stances, and its functions depend on chemical jr^ct^ns. 
Digestion isdargely a chemical process. The animal 
body, (^opsisb of innumerable celts in gtoat yarict> , 
eacn d|^hich acts under chemical and physical law 
Hence^Vne beCef of the biologist of toJday .that .them- 
istry— analytical, structural, and physicairr-can and will 
come to the aid of the science and art of medicine in. 
the large sense, and will ultimately enable biological 
sc^cq to comprehend the vital processes in 'healtli 
'hfid and to penetrate what are now the secret^ 

6l:(life^0Ad death. 
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• UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — Tho-Jiumber of undergraduates in resi. 
dence this term is 665, as against 1227 during the 
corresponding term last year, and about 3600 in a 
normal term. Amongst the 11,000 members of the 
University in the land, sea, and air services, 1723 
casualties have been notified ; 697 have been killed and 
89a wounded. The Victoria Cross has been awarded 
to three Cambridge men, the D.S.O. to 52, and the 
Military Cross to 103; the services of 714 members 
of the University have been recognised. Owing to the 
small number of undergraduates in residence a con- 
siderable amount of distress prevails amongst the 
keepers of licensed lodgings, some 1500 in number, 
and it has been suggested that munition workers 
might bo economically housed in the vacant quarters ; 
several large empty buildings are available which 
might be converted into munition factories. The late 
Rev. Dr. Streame left the sum of 500/. to (Corpus 
• Christ! College, to be used as the master and fellows 
. shall determine. 

London. — Owing to circumstances arising out of 
*"fhe war, Mr. Kilburn Scott’s course of lectures on 
“ Electrical Production of Nitrates for F*ertilisers and 
Explosives,” announced to begin at University College 
yesterday, January 26, will not be held. 

Sir G. H. Makins has been appointed to deliver the 
Hunterian oration of the Royal College of Surgeons of 
England in 1^17.* 

Dr. F. E. Brasch contributes to Science (vol. xlii., 
JMo. 1091, p. 746) an interesting article on the teaching 
of the history of science in American universities and 
technical schools.^ The n^etcenth century was too full 
of creative work in the various fields of science to give 
historical studies their full play. The new century, on 
the other hand, will offer a larger field for historical 
studies for the reason that the practical value of such 
work will be more clearly demonstrated. There is a 
growing tendency to depart from the extreme and 
powerful method of specialisation, and to teach science 
•from an historical point of view. An interesting statis- 
tical study is made of the courses in the history of the 
different sciences offered in universities and technical 
schools. These courses are on the whole specific to the 
individual sciences, and general courses of science 
histoiy are of late origin, and exist only in a few 
schools. There is, however, no doubt that there is a 
growing tendency to regard the historical development 
of the' sciences from a loader point of view than was 
possible or practicable in earlier years., 

A MEETING of delegates from London branches of 
the Workers* Educational Association and similar 
organisations in the London County Council area was 
held on January ;82 at the Memorial Hall, Farringdon 
Street, to discuss the proposal of the L.C.C. Educa- 
tion Committee to save 300,000!. on the , educational 
expenditure for the year. A resolution was carried 
declaring* that the policy of educational reaction” 
adopted by the London County Council was opposed 
to the true interests of the workers and the nation 
as a whole, and calling on the Workers* Educational 
Association to work continually for, the improvement 
of the educational service of the County of London. 
The Rev. William Temple, president of the.#ssocia- 
tion, in hli speech from the chair, said that the meet- 
mg had been called because of the fear that the 
•^ainpie' of London might be followed elsewhere. 
Members pf/ their Association were much ‘mdre con- 
cerned about this action as a symptom that| about 
the actual fact,, and thfeir primary contrern mbist be to 
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convince public authorities that if they desired to 
represent the people they must put education in the 
forefront and prevent the war from being used as an 
occasion for whittling away that small amount of 
education which years of struggle had secured for 
children who^ without it would never be able to take 
their proper place in the life of the nation. 

SOCIETIES AND ACADEMIES. 

London. 

Minerslogical Society, January 18. — W. Barlow, presi- 
dent, in the chair. — Prof. G. CesAro ; A simple demon- 
stration of the law of Miller. In any spherical triangle 
the arc x joining the apex C to a pole dividing the 
base c into segments a and p is given by the equation 
cos X cos c = cos a sin p-hcos h sin a. Taking the apex 
as the pole of one of the axes and the base as the 
zone containing the four poles, the usual anharmonic 
ratio is obtained. — Dr. G. T. Prior : The meteorite of 
Daniels Kuil. The meteorite consists of nickeliferous 
iron in large amounts, troilite, oldhamite, felspar, 
and enstatite, free from iron, and thus belongs to the 
exceptional Hvittis and Pillistfer group of chondritic 
stones, to which also must be added the Khairpur 
meteorite, which contains notable amounts of old- 
hamite. — Dr. G. T. Prior : The relationship of met^r- 
ites. Meteorites may be arranged by their chemical 
and mineral composition into the following six groups : 
(i) Bustce and Hvittis group; (2) Siderolites; (3) Cron- 
stad group, consisting of chondrites, containing more 
than 10 per cent, of nickeliferous iron; (4) Baroti 
group, consisting of chondrites containing less than 
10 per cent, of nickeliferous iron ; (5) Chladnite group, 
including Chladnites, Angrites, Chassignites, Ampho- 
terites, some Rodites, aAd probably some chondrites 
containing little nickeliferous iron; (6) Eucrites, Nakh- 
lites, Shergottites, Howardites, and some Rodites. It 
is suggested that from the first group the remaining 
stones have been derived by the interaction between 
oxidising nickeliferous iron and enstatite* with conse- 
quent production of ferriferous olivine and bronzite, 
the formation of chondrules, and enrichment in nickel 
of the residual iron. The nickeliferous iron of the 
first three groups corresponds with the more common 
meteoric irons, such as the octahedrites and hexa- 
hcdrltes, containing less than 10 per cent, of nickel, 
and that of the last three to nickel-rich ataxites, 
containing more than 10 per cent, of nickel. 
The groups (2) to (6) contain progressively 
diminishing amounts of nickeliferous iron, which 
is increasingly rich in nickel, and have increas- 
ing amounts of ferrous oxide in the ferro- 
magnesium silicates, in which the ratio of magnesium 
to iron atoms approximates ^n the case of group fal 
to 7, of group (3) to 5, of group (4) to 3^, of group (5) 
to 2, and of the last group to i or less. — Dr. J. W. 
Evans : The isolation of the directions-image of a sec- 
tion of a mineral in a rock-slicc. In some optical 
investigations, e.g., the observation of the interference 
figures of minerals in thin sections under the micro- 
scope, the determination of the aqgle of total reflec- 
tion, and the measurement of crystal angles, the image 
studied is not that of the object, but is one in which 
every part corresponds to a direction in which light is 
transmitted, or, in other words, it is a directions- 
image. To prevent the effects of clo^ly adjoining 
objects being blended, all light except that traversing 
the object under investigation must be screened by 
a diaphragm placed neat it or in apposition conjugate 
with it. In an ordihaiy .Mtrological microscof^ this 
may often be convenrenUy effected by placing the 
<Uaphragm below the con&nser so that tne image of 
the aperture !s seen in focus simultaneously with that 
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of th© object. The best results are, however, obtained 
when the diaphragm is placed in the focus of the eye- 
piece, and, after it has been adjusted, the Bccke lens 
placed above it. The same method may be employed 
with advantage in the other observations referred to, the 
instrument employed being constructed primarily as a 
microscope and converted into a telescope by the addition 
of a lens, instead of vice versd, as is the usual proce- 
dure.- -Dr. J. W. Evan*: A new method of deter- 
mining the angular direction represented by a point 
in the directions-image. A circular plate is ruled with 
concentric circles at distances from the centre equal to 
f tan 0, where B stands for different angles at intervals 
of 5° up to the full aperture of the objective, and r 
as a constant length, say, 50 mm., and with radiating 
lines 5° apart; it may be placed on supports which 
fix its position above the stage. When the microscope 
is adjusted for observations of the directions-image of 
a mineral, the point the angular position of which is 
to be determined is identified by the end of an adjust- 
able pointer, which is phaced so" as to be seen in focus. 
The microscope is then focused up until the objective 
is accurately at a distance f from the plate, which is 
now placed in position and is clearly seen. The 
angular position required is then shown by the position 
of the end of the pointer relatively to the scale on the 
plate. — L. J. Spencer ; A mrw (seventh) list of mineral 
names. 

Institution of Mining and Metallurgy, January 20. — Sir 
Thomas Kirke Rose, president, in the chair. — W. F. 
Collins : Chinese mining legislation. The important 
consequences that may result from the introduction of 
a more suitable code of laws regulating mining condi- 
tions than that now in force can be appreciated when 
it is realised that China claims sovereignty over 
4i million square miles of Itrritory, and that if her 
mining development were on a par with that of the 
United States, the mines should give employment to 
nearly fifteen million men, pay wages of nearly 200 
million pounds per annum, and produce in jState 
revenue on A royalty af si per cent, a sum of at least 
ten million pounds annually, apart from further duties 
levied by the Maritime Customs. Apparently the 
awakening of China which is now in course of pro- 
gress will affect its mining industry amongst others, 
and the provision of legislation to deal with the 
changed outlook on affairs cannot be long delayed. 
The author of this paper passes in review the gradual 
evolution of mining legislation in China from the 
earliest times up to the present day, «and seeks to show 
where it has proved prejudicial to proper developineift, 
and he then proceeds to formulate such changes as in 
his opinion will tend to attract foreign capital for the 
carrying on of the industry. He, points out that the 
existing regulations pla2e a foreigner ac a serious 
disadvantage in competition with Chinese mining com- 
panies, and that it may be taken as axiomatic that so 
long as foreign capital is unable to work mines in 
China under its own company law, it will prefer to^ 
interest itself elsewhere. His criticism is constructive 
to the extent that he enunciates the fundamental prin- 
ciples required to.lj^e drafted into new mining legisla- 
tion before the desired influx of foreign raoital can be 
converted into nt/accomplished fact.~-W. H. Trcwaitba- 
James: T.nylor’s pulp sampler.. In this paper the 
author describes brieily an automatic pulp sampler of 
simple design and construction which has already, lie 
claims, accomolished mucK. useful work in Cornish, 
tin mines. The apparatus provides for cutting the 
stream of pulp aufomatically at fixed intervals, which 
can be adjusted over a wide range, .so obtaining 
samples in desired orooortion to, the amount of mate- 
rial passing through;, the feed launder. The inventor 
of the device has ^^esented his design to the mining 

no; 241^, yoti 96] 


industry through the medium of the institution, and 
it has the advantage that it can easily and cheaply be 
constructed out ol materials found' in nearly every 
mine store, by an ordinary workplan. 

Manchestbr. ’ 

Literary and Philosophical Society, December 14, 1915. 
— Prof. S. j. Hickson, president, in the chair. — F. G. 
Perclval : 1 he punctuation of the Brachiopoda. The 
shells of the Tcrebratulaceae are perforated by thousands 
of little pores, through which pass tube-like processes 
of the manllc. The number of these punctse per 
sq. mni. varies in different species, and this variation 
has been used as a means of distinguishing between 
different species. Unfortunately, an examination of’ 
large numbers of individuals belonging to one species 
shows that the variation within a single species is so 
great as to render the character useless as a means 
of distinction, e.g. 166 individuals of Tetehratula 
biplicata, Brocchi, were examined and found to range 
from 39 to 129 per sq. mm. Similarly, 367 specimens 
' of 7\ punctata. Sow., showed a total range from 66 to* 

I 240 per sq. mni. All the readings were taken at 
approximately the same distance from the umbo, bc-^ 
cause the number per sq. mm. increases with the , 
distance from the umbo. These two species alone 
rover the greater part of total variation possible 
for the group, and the variation in number is therefore 
almost useless as a means of specific distinction. - 
J. W. Jackson ; The money cowry as a sacred object 
among North American Indians. One of the chief 
objects of value used at religious •ce^eiwonies by the 
Ojibwa and Menonimi Indians is the money cowry, 
Cypraea moneta. The use of this particular species is 
of great interest by reason of it being alien to 
American continent, and in view of its adoption for 
religious and other purposef in the Old World. In 
the cult of Vimus cowries played an important part 
in ancient times in European countries. The tradition 
among the Indians is that the sacred shell came 
through a particular hero-god, who acted as inter- 
mediary between the Great Unknown and the Indians, 
and founded their medicine .society. During initiation 
ceremonies the candidate is acquainted with the tradi- 
tions pertaining to cosmogony and to the genius of the’ 
Indians ; much dancing and .smoking is indulged in, 
and the medicine bag containing the sacred shell is 
thrust towards the candidate, by which means the shell 
— the symbol of life — Is supposed to enter the latter’s 
breast. — J. W. Jackson : Tne Aztec moon-cult and its» 
relation to the chank-cult of India. The similarity in 
the use of shells in Aztec and Hindu religjou$ ceix'- 
monies is remarkable, and several striking instances 
occur on Aztec manuscripts, where large conch-shells 
are seen in use as trumpets, and marine shells are 
figured as symbols of the moon. The adoption of 'a 
shell as the embleni of the Mexicafi' moon-go4 recalls 
the association of the chank-shcll with the Hindu god 
Vishnu. This parallel is even more striking ’Wjten one 
considers that the Brahman in reciting his dftUv^ prayer 
begins by a reference to the god of. the moOn at the 
mouth of the chank which he holds. ShelUtrumpctij 
are used in India in connection with “teriipfoworship 
and with harvest rites, and a like procedure jk to be 
seen* on the old Mexican picture-writlngk. t^'^riheri tlic 
ancient Mexicans, like the Hindus, had the same myth 
regarding the presence of a rabbit in the nioon.—Prot. 
G. Elliot Smith t Further evidence for the derivation of 
elements of early American civilisatioivTrdm the Old 
World. Discussing the jsIgnificanpe of fate-Colum 
representatives of the elephant in American fculptures- 
and codices (already summarised in NATVltBi Novem- 
25* P- 340f and December j 6^ p. .425)1 and making 
use of the evidence supplied by ttuncatfid pyramins 
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4ind the winged-disc symbolism in substantiation of the 
influence of Egypt and Asia, attention was directed to 
the fact that a great part of the ancient Indian 
j)antheon, centred' 'around the god Indra, had been 
bodily adopted by the Maya people of Central America. 
Evidence was adduced to explain the details of the 
process of transmission (which probably began some- 
where about 200 B.C., and continued tor many 
•centuries), and the confusion which was introduced 
•during the migration. Particular attention was 
directed to the great influence exerted by the late 
4:onv6ntionaliscd form of the Indian Makara, as a sea- 
elephant, in determining the design, not only of the 
Copan elephants in the tar east, but also of , the early 
Christian and pre-Christian representations of the 
elephant upon the sculptured stones of Scotland and 
Scandinavia in the far west. The fact was again 
emphasised that practically every element of the early 
civilisations of America was borrowed from the Ol^ 
World. Small groups of immigrants from time to 
time brought to America certain of the customs, be- 
liefs, and inventions of the Mediterranean area, Egypt, 
Ethiopia, Arabia, Babylonia, India, Indonesia, eastern 
Asia, and Oceania, and this confused jumble of prac- 
“tices became assimilated and “ Americanised in their 
new home across the Pacific, as the result of the 
domination of the great uncultured aboriginal popu- 
lations by small bands of more cultured foreigners. 

January ii. — Presidential address. — Prof. S. J. 
Hickson : Animal symmetry and the differentiation of 
species. The attempt made by Cuvier, at the begin- 
ning of the miifetoenth ^century, to separate into one 
division of the animal^ kingdom — the Radiata — all 
those forms of animal life that show a radial sym- 
,metry from the other divisions that included animals 
with a bilateral symmetry never met with much suc- 
cess. The advance of kifowledge has shown that these 
symmetries cannot be used as a basis of classification. 
But it is worth while to consider the conditions which 
led to the development of the radial symmetry of the 
organs in some animals, and the bilateral symmetry of 
the organs in others. Radially symmetrical animals 
are usually sedentary or floating in habit, and have 
a feebly developed muscular system. Bilaterally sym- 
' metrical animals, on the other hand, have usually the 
power of moving rapidly and powerfully from place to 
place, and are provided with a well-developed muscular 
system. Nearly all the radially symmetrical animals 
show considerable variability even as regards the num- 
ber and disposition of important organs. In bilaterally 
symmetrical^ animals, on the other hand, there is far 
less variability, in important organs. In consequence 
of this difference in variability of the two kinds of 
animals, the systematic zoologist finds greater difficulty 
in arranging the former into discontinuous specific 
groups than the latter; and it may be a question for 
consideration whether in radially symmetrical animals 
we find any sucl^ discontinuity as that indicated by the 
species of bilaterally symmetrical animals. In the 
Fennatulaeea we have a group of animal colonies 
which show a series of stages from radial symmetry 
to ■ bilateral symmetry. In the radially symmetrical 
forms thtire is very great variability in all the important. 
leatureS' of tha colony, and definite discontinuity be- 
tween specific groups is difficult to find. In the hU 
tymmetrical Pennatulacea, however, vari- 
^Jbihty Jh i^se features is greatly reduced, and definite 
speciea;.a|^'imotre clearly disclosed. 

Paws., \ ' 

^ AesaMy tanuary lo. — M. Camille Jordan 

uiirbonx ; An extension of Ponce- 
lets tlie6fteil/jre!dtifig to polygons inscril^d in, or 
circumscribftl. ’dbout, conics.-^. Blgoai^an Tlie 
nianuscripta/<if the il/birks of Jean de Ligniircs. A 
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continuation of a catalogue commenced in an earlier 
communication, including MSS. at Erfurt, Florence, 
London, Melk, Milan, Munich, Oxford, Padua, Paris, 
Prague, and Rome. — G. Humbert ; The convergents of 
Hermite. — D. Eglnitls : Observations of MelUsh’s 
comet (1^1 5a) made at the Athens Observatory with 
the Doridis equatorial (Gautier 40 cm.) Positions 
given for September 17 and 18, November 13, 15, 16, 
and 17. — G. A. Le Roy : The preservation of solutions 
of sodium aluminatc by cold. At ordinary tempera- 
tures solutions of sodium aluminate are unstable, de- 
positing alumina. At a temperature of — 1° C. to 
— 2° C. no change in composition was found after one 
month. — MM. Russo and Tussau : Geological journeys 
through Central Morocco. — Alfred Angot : Value of the 
magnetic elements at. the Observatory of Val-Joyeux 
on January i, 1916. — O. Llgnler and Adr. Toisoit : 
Ephedra possessing a closed ovary and an included 
ovule. — M. Pontlo : The analysis of textiles. A modi- 
fication of the V^tillard method of microscmjlcal exam- 
ination. — Robert Livy : The toxins of Epeira and 
Tegenaria. — E. Gky and Alf. Quinquaud : The rela- 
tions between the secrollun of the suprarenals and the 
vasomotor function of the splanchnic nerve. Contrary 
to the generally accepted view, from the experiments 
described it would appear that the stimulation of the 
splanchnic vasomotor arises from a neuro-muscular 
action and does not produce its effect by the inter- 
mediary of the adrenalin secretion. — M. Cailn and 
Mile. S. Kroogold : The methodical use of antiseptics 
based on the bacteriological examination of the pus 
in the treatment of septic wounds. Regular bacterio- 
logical examination of the pus . is necessary, with 
corresponding change in the antiseptic solution, for the 
successful treatment of infected wounds. Wounds con- 
taining the pyocyanic bacillus, or in which staphylo- 
cocci predominate, are best treated with a i in 200,000 
silver nitrate solution. Gangrenous wounds contain- 
ing Bacillus perfringens or the septic vibrion are best 
treated with WTak solutions of sodium Jiypochlorite. 
In very weak solutions its ptolongcd use does not 
cause irritation, and the bactericidal power is not 
greatly affected by high dilution. T^c scrum of 
Leclainchc and VaII6e can be used with advantage 
when streptococci are present. — MM.^ Santamarla and 
Salonne : Apparatus for the reducticiti of simple or 
compound fractures of the eigh^iegments of the limbs. 
— E. Vastlcar : The terminations of the acoustic nerve. 
M. Delphy ; A remarkable deformation of the mouth 
of a specimen of Trigla gurnardus, 
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THURSDAY, FEBRUARY 3, rgi6. 

INDIAlf. LOCAL FLORAS. 

The Flora • of the Nilgifi and Pulr^e'y* HilUtops 
{above 6508 hebi>g^the Wild and Com-- 

money introduced Flowering Plants round the 
-HilUstations of Ootacamund, Kotagiri, and 
Kodaikanal. By Prof. P. F. Fyson. 2 vols. 
Vol i., pp. xxvi + 475. Vol. ii., 286 illustrations. 
(Madras ; The Superintendent, Government 
Press; London: Thacker and Co. , 1915.) Price 
10 rupees or 155. 2 vols. 

T he need for guides to tlie plants of par- 
ticular Indian districts has been felt since 
English rule >vas established in the East. The 
• wish to meet it, perhaps stimulated by the 
posthumous publication of Roxburgh’s “Flora 
. Indica “ in 1832, led to the preparation of 
Graham’s Bombay “Catalogue” in 1839, of 
Munro’s “ Hortus Agrensis” in 1844, and of Voigt’s 
“Hortus Calcuttcnsis ” in 1845. The appearance 
in 1855 of that fine fragment, the “ Flor^ Indica ” 
of Hooker and Thomson, led to Sir W. Elliot’s 
“ Flora Andhrica'** fof Madras, of which the only 
part was issued in 1859, and to Dalzell and 
^Gibson’s “Bombay Flora,” published in 1861. In 
1872 Sir Joseph Hooker commenced as an official 
undertaking his masterly “Flora of British India.” 
After this date, except as regards Bombay, the 
requirements of forest officers involved the pro- 
vision of Beddome’s' Madras “Flora Sylvatica” 
and Brandis’s “P'orest Flora of North-west and 
^Central India” in 1874, Kurz’s “Forest Flora of 
British Burma ” in 1877, and Gamble’s “ List of 
the Trees, etc., of the Darjeeling District” in 
1878. With these exceptions, between 1872 and 
1897, when the last volume of Hooker’s “Flora” 
appeared, the energies of Indian botanists were 
directed to assisting that author in his arduous 
task. 

'I'he official scheme involved the preparation, 
using Hooker’s pioneer work as a basis, of local 
floras, of Bombay, Madras, the Panjab, Upper 
and Central India, Bengal, the North-west 
Himalaya! the Eastern Himalaya, Assam, and 
Burma. These provincial floras were in turn to 
serve as the foundation, where required, of floras 
of still narrower areas. The necessary local flora 
. of Bengal was completed in 1903 ; that of Bombay 
in 1908; that for Upper and Central India, begun 
in 1903, is nearly complete; that for Madras is 
in hand and has made considerable progress. 
Delays have attended the preparation of those for 
the Panjab and the North-west Himalaya ; the time 
not yet ripe for those of the Eastern Himalaya, 
or Burma. Based on the Bengal work, 

, divisional or district floras of Chutia Nagpur and 
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the Sundribuns have been Issued; similar works 
for Central India and Dehra Dun, the district in 
which the Imperial Forest School is situated, have 
been based On that for Upper India. 

India is a country where public officers' aim at 
efficiency; the letter is never there permitted to 
kill the spirit of a prescribed programme. Hence 
the appearance in 1902 of Sir Henry Collett’s 
I “Flora Simlensis” for a North-west Himalayan 
district, before the preparation of the correspond- 
ing provincial flora could be undertaken, and the 
appearance now of a similar work by Prof. Fyson 
for a South Indian district, before the Madras 
local flora has been completed. The justification 
in both cases is the same and is ample. The 
Palnis and the Nilgiris, like the Simla hills, are 
holiday resorts, the visitors to which during vaca- 
tion leisure take an intelligent interest in natural 
objects and desire to learn something of what 
they see. 

The area dealt with by Prof. Fyson is not a 
continuous one and, apart from this, does not lend 
itself readily to physiographical delimitation. The 
author has therefore wisely confined his attention 
to the constituents of the relatively temperate and 
herbaceous vegetation met with above the level of 
65100 feet, where there is a rapid, if not abrupt, 
change from the tropical and sub-tropical 
arborescent flora lower down, rather than en- 
deavoured to include every species that occurs 
within a definitely circumscribed area. His 
descriptions are clear and full, and his field ex- 
perience has led him to deal not only with species 
that may be regarded as indigenous, but with those 
j that have almost certainly been introduced. How 
important the introduced element in his area is 
we gather from the fact that one-seventh of the 
I species dealt with are thoroughly established 
aliens. 

As in the case of the corresponding work for 
Simla, illustrations of a considerable number of 
the Nilgiri and Palni plants described by the 
author are provided. For the original drawings 
he has been particularly indebted to Lady Bourne, 
herself for many years a close and critical student 
of the vegetation of the Palnis; a number of the 
illustrations arc by Mrs. Harrison and Mrs. Fyson. 
In order to secure most of the otlicrs. Prof. Fyson 
has successfully adopted the method of Roxburgh 
at the close of the eighteenth century and of 
Wight in the earlier half of last century, by enlist- 
ing the services of a skHful young Indian artist. 
The result has been satisfactory, and the flora 
before us should serve its purpose .well. There 
are a few misprints in addition to those enumerated 
in the list of errata; perhaps the most obtrusive, 
if intrinsically one of the least important, i^ 
Thompson for Thomson on p. 277. 


A A 
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BRITISH WARBLERS. 

The British Warblers: a History, with Problems 
of their Lives. By H. Eliot Howard. Illus- 
trated by H. Gronvold. Two volumes. 
(London : R, H. Porter, 1907^1914.) Price 
loL 105 . net, 2 vols. 

I T is almost impossible to study systematically 
any species, no matter how common, with- 
out continually adding to our store of knowledge 
and noticing new facts; and such facts may lead 
to the solution of problems connected with the 
mystery of life and the greater mystery of develop- 
ment.” This sentence of Mr. Howard’s may seem 
trite enough; but it comes not amiss to British 
ornithologists, whose energies have been mainly 
occupied with the classification and distribution 
of species and with the discovery of new sub- 
species or local varieties rather than with bio- 
logical questions. Mr. Howard’s work, which 
has been coming out in parts since 1907, has 
certain decided advantages in comparison with 
its predecessors, though it deals only with a few 
species, and biologically only with about a dozen. 
First, it is the result of most persevering watch- 
ing, mainly at that time of the day when birds 
are more full of life than at any other — the hours 
immediately following sunrise — and at the time 
of year when, from a biological point of view, 
they are best worth watching, i.e. the months 
from their arrival in this country to the end of 
the breedirfg season... It is true that we have to 
depend as yet largely on Mr. Howard’s evidence 
alone. But that evidence is, to my ornithological 
feeling, not only to be trusted with confidence, 
but extremely stimulating; and as soon as the 
war is over we shall have numbers of good ob- 
servers ready to spend their early hours in the 
woods as vigilantly as in the trenches. 

Again, Mr. Howard has not been content with 
the collection of facts, but endeavours honestly 
and independently to interpret them, raising and 
discussing cert&in biological questions which they 
suggest. In fact, the work is a valuable study 
in biology. Imperfect it assuredly is, for the 
birds treated of from close personal experience 
are few, and Mr. Howard’s experience has been 
growing during. Jthe seven years of publication; 
but these imperfections are of small moment 
compared with the stimulus given to inquiry, 
which has already begun to work among our 
field ornithologists. If the main results attained 
could be published in ^ small and comparatively 
cheap volume, well thought out, and perhaps more 
concisely and lucidly expressed than are the more 
scientific 4>arts of these two big volumes, the 
benefits of the work would reach a much larger 
circle than is possible at present. 
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There is yet another advantage possessed by 
this book, viz., that it is illustrated by drawings 
of the most exquisite beauty and delicacy instead 
of by photographs. The most valuable of these, 
i.e. those which help us to ” visualise” the 
author’s observations, seem to be based on his 
own rough sketches made during observation, 
worked up to an artistic product with consum- 
mate skill and good faith by Mr. Grdnvold. 
Mr. Howard is warmly to be congratulated on 
having the courage and the means to abandon 
the cumbrous camera for the mental impression 
and the pencil. ^When you are watching little 
creatures that creep about in dense cover, photo- 
graphy is really impracticable; and if you want 
to reproduce the attitude of such small birds for 
a third person you can do it much better if you 
are an artist than if you are a photographer, if 
only you have that tender feeling for the living 
bird which gives you intense delight in all its 
movements. 

Mr. Howard’s name will always be associated 
with what he calls the law of territory — a law 
which Mr. J, M. Dewar has recently been suc- 
cessfully applying in the Zoologht to the oyster- 
catchers of the Firth of I^orth. We are all 
familiar with exemplifications of this law, and. 
the only reason why it has not been promulgated 
l>eforc is that we have not been up early enough 
in the morning to realise its working fully. \\*e 
know well enough that with the exception of the 
swallow tribe, which find their food in the air 
entirely, each pair of our summer migrants (and 
many, too, of our resident species) occupies a^ 
certain territory which serves as feeding-ground 
and playground. If a railway bank is patronised 
by whinchats, there will be a pair every hundred 
yards or so ; along a roadside it is the same with 
yellowhammers ; in a wood, in reeds, in osiers, 
with various species of warblers. In such, posi- 
tions as these three last the territories may differ 
from year to year according to the condition of 
the cover, but the rule holds good all the same: 

Now Mr. Howard has gone far beyond this 
elementary statement of the law. * His vigils have, 
led him to the conviction that this territory is 
of immense importance in the life of our warblers; 
that the desire to secure it is what hurries on the 
males in front of the females during migration ; 
that the vigorous singing on arrival is an an-^ 
nouncement of occupation, and a defiance to other 
candidates for it; and that the bifd’s sense of 
boundary is unmistakable, though it may not 
exactly coincide with that which the observer 
imagines it to be. (See remarks on this point on 
p, 10 of the section on the willow warbler.)' 

There may well be some doubt as to whether 
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the male birds, in hurrying on, are in any way 
conscious of this particular end to be attained. 
Mr. Howard knows well that the sexual organs 
of these males are beginning to be enlarged before 
migration, t.e. the sexual impulse lies behind the 
whole operation. If the females of these species 
are weaker in vitality at the time of migration, 
this might be enough (as Darwin, I think, 
thought) to account for the earlier arrival of the 
males. More convincing is Mr. Howard’s oft- 
repeated assertion that he has seen nothing in 
these territories to support the theory of sexual 
selection. What seems to happen is this : a male 
arrives and takes possession of a territory, and 
sings vigorously, awaiting a female. If another 
male intrudes, either before or after the appear- 
ance of the female, fights ensue and the intruder 
is driven out, but there is no indication that the 
female ever chooses between two males. The 
song and the strange antics (of which the book 
contains many beautiful drawings) are the result 
of sexual emotion, but arc not the resi^lt of rivalry 
with another individual. The object is rather to 
overcome the^ coyness of the female — which 
reminds me of Mr.^ Crawley’s theory of a similar 
phenomenon among primitive human beings, only 
to be overcome by a ceremony, Le. marriage. 
This view of the bird’s emotional antics leads Mr. | 
Howard to another theory, viz., that the instinct j 
known as “shamming wounded ” is only an emo- | 
tional display of the same kind. In this he was 
in part anticipated by Mr. W. H. Hudson, who, 
in his “Birds in a Village” (p. 64, cp, “Naturalist 
. in La Plata,” chap, xv.), explained the nearly 
related death-feigning instinct by actual paralysis 
of the nervous system. More careful observa- 
tion, combined with physiological knowledge, is 
needed here. Yet another interesting problem is 
discussed in connection with the blackcap and 
marsh warbler; viz., the imitative faculty in song, 
where the mystery consists in the fact that birds 
of the year seem to be able to make th^e imita- 
tions without having ever heard the songs which 
they ‘mimic. 

1 have perhaps said enough to give some idea 
of the Importance of this contribution to our 
knowledge of the life of these warblers, and of the 
urgent need of the embodiment of some of its main 
conclusions in a cheaper form. I will conclude 
this notice by congratulating the author on having 
written the first complete account of the marsh 
warbler and its life during the breeding season. 

It is, perhaps, a pity that he should have cum- 
bered this account by a preliminary twenty pages 
of soiniewhat obscure biological discussion, which 
niight have formed an appendix or a chapter by 
itself ; but when he is telling what he has himself 
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seen of this charming species, nothing could be 
better. Only on one or two small points does 
my experience differ from his. He believes that 
this bir^ originally built in reeds like the reed 
warbler, on no other ground that I can discover 
but that the nest is sometimes hung in its sup- 
porting plants after the fashion of that closely 
allied species. I do not for a moment doubt his 
statement, ,but during my long experience of 
marsh warbler nests, both in England and abroad, 
I have never seen one that I could not recognise 
as such at once. One other point I would contest 
with him. I believe It to be quite impossible that 
this species should have been freely distributed in 
England and yet undiscovered up to the middle 
of the last century ; surely the extraordinary bril- 
liancy of the song is sufficient proof of this. The 
nest, too, is by no means hard to find, yet among 
old collections the only undoubted marsh warbler’s 
egg I have ever seen is one found in Somerset 
some sixty-five years ago, which is now in the 
possession of the Rev. O. Pickard-Cambridge, of 
Blox worth. I am strongly of opinion that the 
bird has long been, and still is, slowly increasing 
its range. W Warde Fowler. 


EDlXBURail MATilKMATICAL TRACTS. 

(1) A Course in Descriptive Geometry and Photo-- 
grammetry for the Mathematical Laboratory. 
By E. L. Ince. Pp. viii + 79. (London: G, 
Bell and Sons, Ltd., 1915.) Price 2 S. 6d. net. 

(2) A Course in Interpolation and Numerical In^ 
tegration for the Mathematical Laboratory. By 
D. Gibb. Pp. viii+90. (London: G. Bell and 
Sons, Ltd., 1915.) Price 35. 6d, net. 

(3) Relativity. By Prof. A. Conway. Pp. 43. 
(London: G. Bell and Sons, Ltd., 1915.) Price 
2s. net. 

(4) .4 Course in Fourier's Analysis and Periodo- 
gram Analysis for the Mathematical Labora^ 
tory. By Dr. G. A. tarse gflid G. Shearer. 
Pp. viii+f>6. (London: G. Bell and Sons, Ltd., 
1915.) Price 35. 6d. net. 

(5) A Course in the Solution of Spherical 
Triangles for the Mathematical Laboratory. 
By H. Bell. Pp. viii+66. j( London : G. Bell 
and Sons, Ltd., 1915.) Price 2s. 6d. net. 

(6) An Introduction to the theory of Auto-- 
morphia Functions. By L. R. Ford. Pp. viii 
+ 96. (London: O. Bell and Sons, Ltd., 1915.) 
Price 3s. 6d. net. ^ 

T he publication of this serTes may be taken 
to show that the experiment of issuing 
tracts on advanced mathematical subjects has been 
a success. The field is so wide that there is no 
serious risk of overlapping, especially if the 
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different publishers will announce their pro- 
jframme as soon as they can. Sir Georg^e Green- 
hill, as a veteran tractarian, ought to he person- 
ally interested in these successors of his tract on 
the calculus. 

The present scries, so far, deals mainly with 
practical affairs fortunately not without regard 
to theory; four of the six tracts are said to be 
“for the mathematical laboratory.” It is to be 
hoped that this term will not be hackneyed : it is 
not very happy, in any case, for "a mathematical 
laboratory ” ought to include any place where 
mathematical experiments are carried on, and 
experiments are more important than methods of 
compulation. “ \umber-room ” would be shorter 
and more descriptive; but let that pass, and let 
us go on to summarise the contents of this parcel. 

(1) This has the merit of appreciating the work 
of Monge, in many ways the greatest master of 
orthogonal descriptive geometry. The introduc- 
tion is interesting, though rather amorphous; for 
instance, the article on “ laboratory methods ” 
would have found a better place at the beginning 
of chapter ii. This chapter deals with a good 
number of the really fundamental problems on 
lines and planes; chap. iii. on curved surfaces 
and space-curves is of a more familiar and less 
valuable type; chap. iv. is on perspective, and, 
though very brief, gives some useful hints; 
chapter v. is on photogrammetry, and the most 
novel of all. The weakest point in the tract is 
that nothing is said about dealing with lines that 
do not meet on the paper; theoretically this is 
unimportant, hut in a dr.awing-office it is another 
matter, and auxiliary vanishing points have to be 
used frequently. 

( 2 ) So far as we can judge, this seems to be 
very well done. There is an outline of the theory 
of finite differences, the rlas.sical formula' of 
.Simpson, Lagrang^e, Gauss, etc., and a number 
of worked and unworl^d examples. In another 
edition it mighf he worth while to give the con- 
stants required for Gauss’s method (p. 88) in the 
form of decimals as well as in that of surds. 

(,^) It is diHicult to say what will he the ultim- 
ate physical way of stating the principle of re- 
lativity, but, thopks chiefly to Minkow.ski, the 
mathematical theory is assuming a simple in- 
variant form. The four chapters of this tract 
deal respectively with hanstein’s formula*, trans- 
formation of clcctromafgjetic equations, applica- 
tions to electron theory, and Minkowski’s trans- 
formation. Criticism of a physical nature fhust 
l>e left to othfers; the purely mathematical treat- 
m(*nt seems to be all that can be desired. Un- 
fortunately there arc very fev/ reference.s- not 
even one to Minkowski’s papers. Without re- 
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ferences, a tract* cannot perform its proper ser- 
vice as an introduction to an important subject. 

(4) This is perhaps the most Interesting of the 
” laboratory ” tetrad. The subject being limited, 
the author is able to give a detailed account, with 
good examples, of the way in which an irregular 
periodic graph can he reduced to its harmonic 
constituents. Kor work on electric oscillations 
this tract ought to be very useful. There is also 
a chapter on spherical harmonics. 

(5) This will appeal to astronomers and 
ordnance survey people, and sailors. The main 
novelty is the last chapter, on graphical methods, 
which gives an account of the ingenious inven- 

j lions of D’Oeagne, Chaiivcnet, and others. There 
are numerous examples, worked out to seven 
places; and others unsolved for the practice of 
the reader. 

(6) This is an excellent tract on what is now 
an extensive subject. The main points are very 
clearly put ; room has even been found for an out- 
line of noa-Kuclidcan geometry, and the expres- 
sion of co-ordinates of points on an algebraic curve 
as onc-valucd functions. There is-Ji bibliography 
which seems to include most< of the lx)oks and 
papers of really first-rate importance; and there 
is a sufticient number of diagrams. English- • 
speaking students ought now, at any rate, to 
appreciate Poincare’s wonderful discoveries in 
this field. 

Mathematicians owe a special debt to Prof. 
Whittaker for the work he is doing in connection 
with this series ; his encouragement and help are 
acknowledged in handsome terms by several of • 
the authors. G. B. M. 

ovjR bookshelf. 

Evolution. By J. A. S. Watson. Pp. vii-ri53- 

(London : 1 '. C. and K. C. Jack, 1915.) Prk'*^ 

55 . net. 

The object of tliis work is apparently to provide, 
in small compass and with copious illustrations, 
an account of evolution from the lowest forms of 
life to man. “ The Evidence for Evolution ” forms 
the subject-matter of the first chapter, in which, 
well-choscn lines of argument are briefly laid down 
and ilfustrated. The three succeeding chapters 
treat respectively of “Unicellular and MulticeJIulnr 
Animals,” “The Worms and .some of their Pos- 
terity,” and “The Early Vertebrates and the 
Fishes.” The fifth, “The Conquest of the Land,*” 
leads on to the sixth and concluding chapter, “The 
Mammals and Man.” The illustrations, 14 ^ 
number, are largely borrowed from German 
sources, although the author is wrong in 
buting the bust of Homo primigenius (Fig- ^45' 
to a German sculptor. It was modelled by 
American lady, daughter of Alpheeus Hyatt, who 
will be affectionately remembered by many British 
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naturalists. It is unfortunate that the abundant 
illustration should have been permitted to justify 
the heavy, thickly loaded paper used Ihroiij^llout 
the book. Apart from this distressing- feature, the 
printing- is g<x)d and clear, and there are not many 
errors, among which, however, “ Neaiidertal,** 
Axolotyl,*’ and “trachea” for the plural (p. 71) 
were noticed. The figures are sometimes good 
and mostly adequate, a small proportion being 
distinctly bad. In some of them the description 
fails to account for the whole of the n'ference 
letters. 

Ill speaking of the analogical groups of 
the Australian Marsupials (on p. 130), the 
wombat as a representative of the Rodents is an 
obvious omission (probably the author intended 
wombat w-hen he wrote bandiccxit) ; and in assert- 
ing that there are no marsupial bats, the flying 
phalangcrs should have been mentioned as 
analogous to the flying squirrels. The statement 
that the size of insects is “somewhat strictly 
limited ” (p. 71) might have been modined by a 
reference to Carboniferous times, when these 
forms had the air to thcnis(*lves. 

We believe, in spite of the faults to which atten- 
tion has been directed, that the book will lie 
useful because of the wide ground covered, the 
good selection examples, and the brevity and 
clearness of the tex^. E, B. P. 

^Thc Gases of the Atmosphere : The History of 

their Discovery. By Sir William Ramsay. 

Fourth Edition. Pp. xiii + 306. (London : 

Macmillan and Co., Lid., 1915.) Price 65. net. 
Just complaint has been made recently in 
Nature" of the dearth of good modern popular or 
semi-popular literature calculated to inform the 
public of the methods and achievements of natural 
^ science. Nothing could he better for this purpose 
‘than Sir William Ramsay’s book on “The Gases 
of the Atmosphere,” for here we have a first-hand 
account of modern discoveries in a connected and 
highly interesting narrative, and presented in a 
^ sutticicntly elementary style to make? the subject 
intelligible to a large ic.ading public. 

• Since the book appeared in 1896 a second and 
third edition have been issued, keeping the story 
abreast of discovery. In this, the fourth, edition 
• there is not much new mailer beyond an account 
of the remarkable work done by the author and 
Dr. Whytlaw-Gray on niton. The passage of the 
story from a record of the intrepid and masterly 
disco very *and isolation of the companions of argon 
into the realm of radioactivity and modern alchemy 
is perhaps natural and excusable to the author; 
but it has the effect ot a change of key, and causes 
a fine record of fact to conclude on a note of 
speculation. 

It is Impossible in reading this history of the 
gases of the atmosphere, in which very even 
justice seems to be done to all discoverers, not to 
.be struck by the honourable part which has been 
^rne by British men of science. Boyle, Mayow, 
Black, Priestley, Cavendish, Ramsay, and Ray- 
leigh ; to these add Schcele and Lavoisier, and no 
name remains to attach to any capital discovery 
NO. 2414, VOL. g6] 


about the chemistry of the atmosphere. W’ithout 
I in the least wishing to fall into the evil habit of 
I belittling German chemistry, one may he excused 
for remarking upon its inconspicuousness in this 
particular field of work, A. S. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
Can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
I taken of anonymous communications.] 

I Colourless Crystals of HaBmoglobin. 

May I have some of your valuable space in order 
to put a question to phjsii)logisl.s and physicists whom 
I could not reach so conveniently in any other way? 

For a lonf4 time I hav<? bei'ii puzzli*d by the existence 
of colourless — white- crystals of ha.*mogIobin. If one 
carries out the familiar experiment of mixing a drop 
of rat’s blood and water on the microscoj)ic stage, one 
finds that while the majority of the crystals grow out 
j as reddish needles, a few crystals apjiear to be with- 
out colour from the first. But more striking still : 

T have in my possession a preparation of guinea-pig’s 
blood in which, amongst the beautifully formed, deep 
red, regular tetrahedra (in which form that animal’s 
haemoglobin crystallises), there are a few crystals quite 
as well formed as the rest which are perfectly white. 
The preparation is two years old; originally all [he 
crystals were red; only a few have become bleached 
during the last year or so. It may be suggested that 
the preparation has been unduly exposed to the light; 
this is not so; except when occasionally examined it 
has been in the dark. 

But what is colourless haemoglobin? Physiologists 
do not know it, or at least they have not^ described it. 
Colourless hannoglobin in the «ibove sense is not men- 
tioned in the exhaustive monograph of Reichert and 
Brown. So far as I can learn, no leuco or colourless 
state of luemoglobin is recognised' analo.gous to the 
hmeo stale freduced state) of hamocyanin, a blue 
respiratory pigment, or to the leucoplastid condition 
of chromoplastids in plants. 

Can these crystals of guinea-pig’s blood be regarded 
any longer as haemoglobin seeing that all trace of 
colour or pi,gment has vani&hed from them ? Is there 
such a thing as colourless h.xmoglobin ; are these 
things not contradictory terms? There is no question 
here of the removal of htematin or of iron from the 
crystals. The crys.tals have, not been in contact with 
living tissues or with any active chemical substTlnces 
at all. Haemoglobin in old blood-cdots, etc., in the 
living tissues is converted by the removal of iron into 
h.xmatoidin, which, though not always ciTstalline, is 
always coloured. Reduced ha?mot‘lobin we know, but 
it is still a coloured substance (purple), still n pigment ; 
it has a spectrum. If these white, crystalline forms 
are not ha?moglobin, what are the*'?* And if they are 
still hajmoglobin, the essence of which is to bo a pig- 
ment with a spectrum, how can luemoglobin be 
colourless? The bush that burned and was not con- 
sumed is simple compared with the problem here. 

D. Fraser Harris. 
Dalhousje University, iJhlifax, N.S., 

January 12. 

Asteroids Feeding upon Living 8ea*Anmones. 

The following instances of asteroids feeding upon 
living sea-anemones may be of general interest. 

On October 27 three healthy examples of the sun- 
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Star (Solastcr papposus)^ of 8 to 9 cm, across their 
extended amis, were placed in an aquarium at the 
Horniman Museum at Forest Hill. The aquarium 
already contained a whelk shell on which was an 
average-sized “parasitic” sea-unemone (Sagartia para^ 
sitica). It should here be remarked that the sun-stars 
were well fed daily (on piec'es of lish, beef, mussel, or 
starfish), and they could not therefore have been driven 
by hunger to eat unaccustomed food. At 9.30 a.in. 
on IX'Ccniber 31 it was discovered that one of the 
sun-stars was on the pebbles, humped in the ch«ir- 
acteristic feeding posture over the sea-anemone, which 
had apparently been dragged from the shell. Some 
of the arms of the sun-star were raised and attached 
by their tube-feet to the glass of the aquarium, and 
the stomach of the asteroid could clearly be seen 
enveloping about one-half of the coclenterate. Numer- 
ous while acontia were attached to the under-parts of 
the sun-star. At 10.30 a.m. on, the following day the 
sun-star was still upon the sea-anomone. The sea- 
anemone was now removed from the aquarium, and it 
was found on examination that the dead coclenterate 
was closed, and that the integument of its upper parts, 
together with most of the tentacles, had disappeared, 
having apparently been digested away. 

On January 13 another “parasitic” sea-anemone, 
the diameter of whose circle of extended tentacles 
was about 4 cm., was placed in the aquarium, and 
at 9.30 a.m. on January 15 it was found that it also 
had been dragged from its shell and was cnvelojicd by 
a sun-star, which may or may not have been the same 
individual. On this occasion the sun-star was not 
disturbed in its meal. On January 17 it was still upon 
the sea-anemone, but it had dragged its prey up a 
vertical rock. When the sun-star was gently lifted, it 
was found that the sea-anemone was inside the par- 
tially everted stomach, only the central part of the 
base of the coclenterate being exposed. On the morn- 
ing of January 18 (that is, at least seventy-two hours 
after the atjtack) the sun-star was still* humped a 
little, and on its being turned over it was found that 
there were no signs of the sea-anemone, except a 
small dark-brown slimy mass, which the sun-star 
hastily discharged 'from its mouth. 

The apparent indifference of the sun-star, with its 
everted, and one would think vulnerable, stomach, 
to the acontia is to be remarked. It would be of 
interest to know whether any reader of Nature who 
may be working at the asteroids has witnessed or 
heard of an incident similar to those described above. 

I may add that another average-sized “parasitic” sea- 
anemone has been in the tank since the introduction of 
the sun-stars, but it has not yet been eaten, although 
a sun-star will occasionally place itself over the 
coclenterate and then creep away again. 

H. N. Milmgan. 

Devonchire Road, Forest Hill, London, S.E., 
January 29. 

William Smith’s Maps. 

I AM preparing monograph on Smith’s maps, etc., 
for the Yorkshire Geological Society, and am anxious 
to see a “ Reduction of Smith’s large Geological Map 
of England and Wales intended as an elementary map 
for those commencing the study of Geology, 1819,” 
referred to in Phillips’s “Memoirs of Smith.” 

1 find that Smith ’.s largr«<naps of 1815 often bear a 
signatuio and a number such as “No. 66,” or “a 33.” 
If any readers of Nature possess copies of this large 
map perhaps they wouldf kindly inform me what 
number the^nap bears. It occurs under the “.Section 
of Strata,” which appears on the map to the east of 
the Humbef estuary. T. Sheppard. 

'rhe Museums, Hull, January 25. 
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OPTICAL ^SIGHTS FOR RIFLES. ‘ * 

O F all instruments needing accurate pointings 
the rifle has been longest deprived of the aid 
of optical appliances. Probably this is due to a 
variety of reasons, among them being ; (i) the 
rough usage to which a rifle may be subjected; 
(2) its use in warfare is essentially youth’s pre- 
rogative, with ample visual accommodation, so* 
that the disadvantage of open sights is not acutely 
felt; (3) the little incentive received from the use 
of the shot gun with its spreading discharge, and 
short range not demanding optical aid, as prac- 
tice and judgment enter largely into the act of 
aiming in much the same way as they do in- 
throwing a stone. Nevertheless, it is apparent 
that the rifle is progressing through various phases- 
as other pointing instruments have done. 

The drawbacks of open sights are obvious 
— a near back-sight, a foresight, and a distant 
object all require to be focused at the same time, 
or rapid visual accommodation made (see Nature, 
June 24, p. 462). 

Optical sights for rifles may bo divided into- 
i three classes : (i) Tht* use of lenses without 

any tube, as in the early aerial telescopes, the 



Fio. I. Coiniuon's cpiic.-il Mglii, sh.^wing lens at nnixzlc end, 
as made by Ottway and Cu., Enling. 

rifle itself being used as a base on which the 
I lenses or lens and .sighting hole are independently 
I mounted. (2) Use of lenses to give a reference ^ 
line, with or without other optical aid; these are ^ 
termed collimating sights. (3) Telc.scopes, .pris- 
matic or otherwise, complete in themselves with 
optical or mechanical appliances for elevation or 
deflection, and means for ready attachment to th? 
rifle. 

One of the earliest of class i is to be found 
in a patent by Cha.se in 1893, which the fore- 
sight consisted of a lens mounted near the muzzle 
of the rifle, the focal length of the lens being sugh 
that objects sighted at a distance had their 
images in the same plane as the rear sight. This 
image could be viewed either by the naked eye 
or by optical means, and, of course, it appeared 
inverted. Such an instrument has obvious dis- 
advantages, but is capable of bringing all the 
demands on the eye to a vision of one plane. 

Another single lens sight which is entirely 
practical, and has achieved considerable success 
was patented by the late Dr. Common 
1901 and called by him “the optical rifle sight ” 

It consists of a lens mounted near the muzzle <»' 
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the rifle, and a pin-hole or orlhoptic mounted near » 
the breech; the focal length of the lens is greater 
than the distance between it and the pin-hole. 
Figs. I and 2 show one of the arrangements cm- ■ 
ployed. The whole sight weighed about three 
ounces, and there was the minimum of apparatus 
to get out of order. The line of aim is provided 
by the line joining the pin-hole and a small dot 
ground on the lens at ihc optical centre, the lens 
being edged so that the spot is also the geo- 



I'lG. 2. — Pin-hole or orthoptic nrar breach end. 


■metrical centre in order to provide against rota- 
tion of the lens in its mount ; the orthoptic can be 
elevated or deflected as shown, and thus any line 
of aim suitable for a rifle can be attained. 'Hic 
gives a magnification of about three times. 

In introducing this sight Dr. Common offered 
a prize in the Bisley meetings of 1902 and 1903, 
the service rifle to be used, the range being 1000 
yards, and the optical sight to be so mounted 
that it did not interfere with the ordinary open 
sights of the rifle. Some good shooting resulted, 
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Fig. 3.— Hu,h by a tyro using Dr. Cmnmoirs opiic.-iI sinhi. 


•and as a proof of the efficiency of the sight Fig. 3 
represents the hits by the writer, who had never 
previously shot at the butts. This sight received 
some theoretical criticism as regards its use by 
inyopes,V' blit by practical trials’ with lenses of 
suitable focal length, two riflemen with eye cor- 
*^ctions’of —2 "diopters were able to improve , 
their ^shooting considerably. To make the sight 
suitable for different • visions, the ' Birmingham ! 
omall Arma Co. made an improvement by adding ' 
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a negative lens to the orthoptic, thus converting 
the sight into a Galilean telescope ; this improves 
the definition of the target, and .since vision is 
made through the concave lens and a peep-hole. 



Piu. 4. — Orthoptic ami nt^j^ative lens back sight for use with oplii al fore 
as made by the IS.S.A. Co. 

the definition of the mark on the lens is not 
seriously impaired. 

Coming to collimating sights, the earliest, that 
by Sir Howard Grubb, was described in Nature 
of January 9, 1902. The following is a quotation 
from that article : — 

By means of the sight a virtual imago of a small 
bright cross or circle is projected on the object aimed 
at. The earliest form in which the sight was made 



Fig. 5.— Sir Howard Grubb’s coUimating sight. 

is shown in Fig. 5, in which the object aimed at is 
viewed through a tube open at each end, a piece of 
parallel glass, PP, being fixed at an angle of 45° to the 
axis of the tube. In another tube at right angles to 
the former a diaphragm d is fixed, made of an opaque 
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substance through which fine lines are scratched in 
the pattern of a cross or star or circle. O is an 
achromatic lens, and the distance bfetween the cross 
and the lens equals the principal focal length of the 
lens; so that rays of light passing through the cross, 
on reaching the lens, are by it made parallel; they 



having a V-shapod channel cut along its entire 
length, and the apex of the channel being the 
axis of the lens. A sight may, thus be taken, 
along the groove, whilst at the same time a por- 
tion of the pupil of the eye catches parallel rays 
issuing from the lens, on the flat remote face of 
which is a fiducial mark. 

Mr. Dennis Taylor, of the firm of Messrs. Cooke 
and Sons, York, took out a patent in 1901, in 
which use was made of a (ialilean telescope to 
which was attached a collimator; the upper half 
of the eye-lens of the telescope was cut away and 
a prism substituted in its place. The function of 
the prism was to direct the emergent beam from 
the collinialor into juxtaposition with the emergent 
beam from the telescope, so that both beams were 
visible at the same time. Dr. Common and others 
used this half-eye or half-pupil arrangement for 
viewing two objects at the same time, but none met 
with success, chiefly because the average person 
experiences great difficulty in adjusting the eye 
with that nicety required to catch the two beams 
at the same time. 

To obviate the difficulties arising from the half- 
pupil arrangement. Common employed the prin- 
ciple of the collimating sight in other ways; 
in a patent of 1901, he used a small collimator 
with its mark at the principal fo«?js of the lens, 
hence, looking into the sight, wthe mark appeared 
at infinity. If, now, both eyes remained open, 
one might be used to look at the object aimed 
at, whilst the other eye looked into the collimator; 
the fiducial mark could then be superposed on the 
target. This sight would answer perfectly well 


fr'io. 6. — Grubb's bight aligned on a distant obj«i t. patCiil Oi iqOI, nc USeO a sniail COliiniaU 

. , , 1 , with its mark at the principal foeas of the len 

parallel rays hence, looking into the sight, wthe mark appearc 
to the observer’s eye, and the observer sees a “virtual** infinitv If now both eves remained ooei 

image of the cross coinciding with the object aimed at, innnity. ir, eyes emanea ope 

and apparently at the same distance as the object. might be used to look at the object aimc 

This optical device causes the cross to bo seen sharply whilst the other eye looked into the collimatoi 

defined, with the same focusing of the eye required the fiducial mark could then be superposed on tl 
for viewing the distant object, and all straining of target. This sight would answer perfectly wt 
the eye, as is the case in the old 

system, vanishes; also .there is no 

parallax, and therefore the eye need 
not be kept in one po!»itiun. This 
“ virtual ’’ image of the cross forms a 
foresight projected to a long distance 
in front of the rifle, as if it were car- 
ried upon an invisible, imponderable, 
and inflexible prolongation of the 
barrel. 

The optical arrangement of the 
sight was afterwards modified to 
make it convenient for mounting on 
a graduated arc attached to the 
rifle, but its principle reitiaincd the 
same. Grubb’s sight may be used 
with or without a telescope, since 
the same focus suits both the object 
and the image of the cross ; also by 
cutting divided scales on the dia- 
phragm glass, useful estimates 
may be made f>f 6dth distance and 
windage. 

Fig. 6 shows a photograph taken 
by a caniera placed behind the sight 

and f^used on a distant object ; Fk,. 7.- -IM Common shooting with telcKCope rifle sight in ‘‘Win»ns’‘couipetUio», BUley, tgoi. 

both the fiducial cross of The sight 








and the distant object arc seen to be in perfect 
focus. 

, Several other collimating sights followed, the 
simplest, apparently originating in France, 
though patented by Krupp in England, is one 
in which a long Stanhope lens is used, the lens 
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if fusion of the different visual fields could he 
obtained, but when the eyes arc used in this way> 
** antagonism of the visual field” occurs^ and the 
whole or part of one of the fields may be sup- 
pressed and the sight becomes useless. 

I Tichaming, ** Phyriological Optics," p. , 
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' In a patent of 1902 Dr. Common used the com- 
bination of a collimator and a Galilean telescope, 
much in the same way as that of Mr. Dennis 
Taylor described above, but with this difference : 
the collimator mark was placed beyond the prin- 
cipal focus of the lens and thus the rays emerged 
■convergent, the convergency being the same as 
the rays within the telescope proceeding from the 
objective. The rays were then defected by an 
inclined mirror and were brought to a focus on 
the same image plane as that of the telescope’s 
objective, and could thus be viewed by the same 
eye-piece. 

• Many of the above sights have the inherent 
defect of the Galilean telescope, ue., a very small 
Held, and were merely side issues to the purely 
telescope sight, with its large field and compact 
form. One of the earliest telescope .sights is to 
be seen at Bisley, and was used in the U.S.A. 
Civil War. From then onwards many attempts 
were made to combine successfully the rifle and 
telescope to withstand active service. By 1901 
Common had perfected his telescope rifle sight, 
send he was shooting at Bisley in the “Winans” 
competition of that year with a telescope 
sight, which to this day has not been im« 
[iroved aij Regards the principles employed. 
The body of the t^le.scope was of steel, light and 
strong, a minimum of parts was used, and every 
fundamental part was rigidly Hxed so that the 
shock of firing could not disturb the optical axis, 
'fhe lenses of the eye-piece were so arranged 
that the Ranisdcn circle was nearly two inches 
behind the telescope, so that the jerk of recoil 
could not easily cause injury to the eye, and the 
emergent pencil w'as large and easily picked up. 
Inside the telescope a parallel plate of glass, turn- 
ing about a vertical axis, was provided to give a 
lateral deflection to correct for windage. The 
whole was mounted on a base, inclinable by means 
of a specially shaped cam to provide for elevation 
wdien long ranges were required ; whilst for shorter 
di.stances the telescope was fixed and allowance 
for change of range was made by moving the 
sighting pointer by means of a screw. The whole 
was then so arranged that it could be in- 
stantaneously attached firmly to the rifle near the 
breech without interfering with the ordinary open • 
sights. 

Some German firms embodied all Common’s - 
ideas in the manufacture of telescope sights, even . 
to the use of eccentric rings in which the object i 
glass was mounted for the. adjustment of the axis i 
of collimation, but Zeiss made use of a “Leman” i 
prism, a variety of the “Porro” prism system : 
which the firm had used in the manufacture 
of binoculars. . The Zeiss prism telescope 
sight is really a small periscope, the prism 
system enabling the eye to be placed on 
a lower level than the object glass. It is a 
small instrument, but in consequence of the 
number of reflections and thickness of the prism, 
more light is lost in transmission than in the simple 
telescope ; furthjeri its shape is not conducive to easy 
alignment. . In order to obtain elevation for dif- 
ferent ranges, the object glass is mounted in a 
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sliding fitting which is actuated l>y a milled edge 
ring. On turning the ring a vertical motion is 
given to the object glass and a corresponding 
shift to the optical axis; the ring is graduated 
to suit the equivalent change in range. 

In the Zeiss and the similar Goerz prism rifle 
.sight, means are provided for illuminating the 
cro.ss wires at night. A small beam of light is 
transmitted through the edge of the glass 
diaphragm on w^hi(!h the lines are engraved ; most 
ol the lighi pr!*isvs through the diaphragm, since 



I l« . t. /O". |)I MU uU-NCUpt* 


• total internal reflection is secured, except where 
\ the rays strike the incisions in the glass, thus 
I illuminating them, whence they appear as bright 
I lines on a dark field. 

i Later, for long-range shooting and machine- 
I guns, this sight has bcjen mounted, by the 
Akticngcsrllschaft Ilahn fiir Optik, on an elevat- 
ing arc to obtain the various ranges, and the 
. objective niade adjustable in a plane at right 



angles to the line of vision to obtain the lateral 
displacement for wind and other causes. 

Accurate shooting in modern warfare is essen- 
tial, wdiether of rifle or^achine-gun ; a hit is more 
valuable than any number of .misses. The tele- 
scope sight is an aid to this end, but it 
is handicapped by the fact that* rifles arc not 
made with breech ends suitable for its •easy attach-* 
ment, but probably its severest handicap is the 
lack of official encouragement of the optical in- 
dustry in this country. W. S. 
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PREHISTORIC ART.^ 

I N an advancing- science like anthropolog-y, it is 
well to take stock periodically of the material 
which is so rapidly being- accumulated. Mr. 
Parkyn in this book displays much industry in 


of paintings in the now celebrated cave of Alta- 
mira ^ Santilane, near Santander, in north-west 
Spain. Since then numerous discoveries in the 
Pyrenean and Dordogne regions and in Spain 
have largely added to our knowledge. They intro- 


studying the literature of the subject; but his pduce us to an art school, keen observers of the 
work must not be taken to be the last word animal life which surrounded the workers, and 

possessed of admirable skill both in 
drawing and painting. Mr. Par- 
kyn, except in a summary way, 
does not discuss the many points of 
interest suggested by these frescoes. 
He believes that the art of sculpture 
preceded those of engraving and 
painting, but the materials at pre- 
sent available seem to be insufficient 
to indicate the seriation or course of 
evolution of these phases of art pro- 
duction. Another interesting fact is 
that while the artists represent 
animal forms with much skill and 
powers of observation, their delinea- 
tions of the hunan form are little 
better than caricatures, even if it be 
admitted that some examples repre- 
sent masked dancers. Again, as at 
the cave of CombareHes, ^the paint- 
ings occupy the ^walls, not of the 
^ outer dwelling-place, but are found 

Jio. I.— S. Marcel. Reindeer on scki*tt. (Natural tit/e.) From “An IiitroJuction to the Study interior gallery. ThCSC faCtS 

o( Prehistoric Art. ' h^vc Icd to the thcory that the fres- 



on the subject, nor does it supply an adequate 
history of prehistoric art. His survey covers 
an enormou!> period, Jfrom the Palaeolithic Age 
down to that of Late Keltic ornament, and 
the pressure on his space in dealing with 
such a mass of material necessarily forbids de- 
tailed investigation of evolu- 
tion or aesthetics, while his 
imperfect sense of style and 
the desire to compress the 
facts make his book hard 
reading. At the same time, 
it is well documented and 
provided with a number of 
good illustration^ some •of 
them in colour, and many 
old friends, which will ren- 
der it useful to the student if 
he is prepared to treat it as 
a “source” book. It may 
be used with advantage as a 
supplement to the* ^ Ancient 
Hunters,” by Prof. Sollas, 
who has described with not- 
able success early man 
from the physical and ethno- 
graphical side. 

The account of .the cave frescoes, which con- 
stitutes the mo^t valuable part of the book, opens 
.up a school of art our knowledge of which starts 
from the disbovery in 1879, by M. S. de Santuola, 

1 •• An Intr'ylumion lo ibe Study of Prehistoric Art." By E. A. Parkyn. 
Pp. xviti+349. (London : Longinuns, Green and Co., rpts.)- Price for. 6 ^. 
net. 
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coes adorned the walls o? some kind 
of shrine in which a form of animal or 
totemistic cult may have been carried on. The 
human performers are regarded as subordinate to 
this ritual, whatever form it may have taken, and 
the object of the cult may have been to promote 
the fertility of the fauna which supplied their food 



Fig. 2.— Cogul. Figuret painind in black and 
red, on rock surface. From “Anflniro- 
duction to the Study of Prehistoric Art." 


or to act as a kind of magical performance to 
ensure success in the chase. But all this is still 
very uncertain, and we must await fuller know- 
ledge. 

Another interesting point which might have 
been discussed with more detail is the strange 
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break in artistic skill, of which we have at least 
two instances : the d^ine in skill in stone-work 
in the Solutrian 'period as compared with that of 
La Madelaine, and the equally remarkable failure 
in artistic powers of Neolithic as compared with 
Palaeolithic man. In the first case, Mr. Parkyn 
suggests that the decline was due to the worker 
iinding other fields for his artistic skill in the use 
of bone and horn instead of stone, and to the 
growth of the taste for engraving. In the latter 
case it can only be suggested that it depends on 
a difference of race and environment, the age of 
polished stone marking the beginnings of settled 
life, agriculture, and cattle-raising. 

Enough has been said to indicate the value of 
this book, provided that the reader does not ex- 
pect from it what it was not intended to supply. 
The field is still open for a monograph on the art 
of the Ages of Stone in which the evolution of 
the crafts of these early workers and the artistic 
, spirit shown in fresco, sculpture, and the work- 
ing of an intractable material like flint shall 
receive adequate examination. 

THE OROANISATIOI^ OF EMBRYOLOGICAL 
RESEARCH IN AMERICA. 

W HEN * Briilsh anatomists come to examine 
“Contributions to Embryology,”' which 
have been issued by the Carnegie Institution of 
* Washington as publications numbers 221, 222, 
they will be less than human if they do not feel 
a twinge of jealousy. Five-and-twenty years ago 
anatomists in America were British in method and 
in spirit ; they were easy-going, each man follow- 
ing leisurely his own individual bent. Since that 
time a remarkable change has taken place; the 
number of laboratories in which the structure and 
•development of the human body are taught and 
investigated have increased tenfold; the number 
of investigators has grown in a still greater ratio ; 
in quantity and quality their anatomical proceed- 
ings .and journals have come to rival those of 
any country in Europe. 

. In effecting this transformation the chief credit 
must be assigned to one man — Franklin P. Mall, 
for twenty-three years professor of anatomy at the 
Johns Hopkins University. ■ He planted in Balti- 
more the methods and aims which he acquired 
whei> working in the laboratory of the late Prof. 
His at Leipzig. By his personal influence and 
'example^, by pupils and disciples, an4 by reason 
of the inherent excellence of the Leipzig traditions, 
he has succeeded in Germanising the majority of 
the dissecting rooms and anatomical laboratories 
throughout the length and breadth of North 
America. 

The issue of “Contributions to Embryology” 
marks a new phase in the career of Dr. Mall and 
the beginning of another period In the history of 
human anatomy in North America. In 1913 Dr. 

• Mall Issued' “ A Plea for an Institute of Human 
Embryology. ” ^ 

Institution of WuxhinRton Publication*. Nosi. aai, aaa. 
Smbryol^y." Vol. I., No. i, Vol. ii., No*. *-6. Vol. 

“ Journal pfiki Awprican Hidical.Axxoeiation^ 1913, vol. lx., p. rsoQ. 
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” At present,*’ he wrote, ” it seems impossible for the 
investigator-teachers to make greater progress than is 
here shown without better organisation, and it is for 
this reason that I renew the plea of His for an Institute 
of Human Embryology. Only in this way can wo 
hope to secure a complete embryologic and scientific 
basis for human anatomy which, it is being recog- 
nised, is in a chaotic state. . . . There should be an 
Institute of Human Embryology just as there is one 
for Human Palaeontology recently founded in Paris by 
the Prince of Monaco.” 

The conception of founding such an institute 
in North America is Dr. Mall’s, but the possibility 
of its realisation was Mr, Carnegie’s. At the close 
of last year (December, 1914) the trustees of the 
Carnegie Institution of Washington established 
a Department of Embryology, appointed Dr. Mall 
as Director, and gave him an “ investigatory 
staff,” which includes some of the leading em- 
bryologists of the present day, with all forms of 
skilled assistants needed in laboratories of such a 
kind. At present Dr. Mall and his staff are housed 
in the cheap brick building which forms the 
Anatomical Department of Johns Hopkins Univer- 
sity. The new institution or department of em- 
bryology is already at work, and the manner in 
which it is to fulfil its destiny may be inferred 
from the high quality of vols. i. and ii. of “Con- 
tributions to Embryology.” 

In "vol. i. Dr. Mall gives the results of minute 
examination of 117 specimens where the human 
ovum had been arrested in the Fallopian tube, and 
started to develop there in place of passing on to 
its normal site in the uterus. When the late Mr. 
Lawson Tait, some thirty years ago, showed that 
the lives of women who were the subj&ts of tubal 
pregnancy could be saved by prompt operation, 
the condition was supposed to be rare; we now 
know that it is common, and there is an ever- 
growing body of evidence which demonstrates 
that it results from an inflammation of the tube, 
often venereal in nature. The facts observed by 
Dr. Mall support the theory of an inflammatory 
causation. In above 90 per cent, of the cases he 
found that the embryo was also diseased or ar- 
rested in development. For anyone who would 
continue a research on tubal pregnancy— or who 
may wish to know the bfest that can be known 
of the subject at present — a study of Dr. Mall’s 
records and illustrations is absolutely essential. 

In the second volume there are five papers, all 
of them forming definite and useful additions to 
our knowledge of the human embryo. Dr, James 
Crawford Watt describes two very young twin 
embryos, at a stage of developifient which has not 
been recorded before. Prof. Eliot Clarke gives 
an cmbryological explanation of a very rare 
anomaly — a subcutaneous vessel taking the place 
of the thoracic duct. Dr. Charles R. Essick de- 
scribes certain transitor^ cavities which occur in- 
the developing ganglia at the base of the brain. 
The two remaining papers are devoted to the 
growth of the human foetus and to the devclop- 
, ment and nature of the corpus luteum of the 
ovary. 

In vol. iii. the same high standard is main- 
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tained, both as rcg^ards the cjuality of the text 
and excellence of the illustrations. Prof. 
Florence Sabin j;>:ivcs a summary of her researches 
into the development of the j^reat systemic veins 
of the abdomen, the result beings to modify very 
considerably our present conception of the nature 
and orii^in of the inferitjr vena cava. She found 
that the posterior cardinal veins disappear with 
the Wolffian bodies iluring fa'tal life, and take 
no part in the formation of either tlie inferior 
vena cava or azyj^os veins. Wc note that Miss 
Sabin has attained her ends by revert iiiij' to a 
method which had fallen into disuse -that of in- 
jecting* the embryonic blood vessels. Dr. J. 
Duesberg^ contributes a paper on “ Kecherches 
cytologiques sur la kVondation des Ascidiens et 
Icur dcNeloppment,*' his conclusions being in sup- 
port of those experimental embryologists who 
believe that the bases of the organs of an embryo 
are localised at certain definite j^oints in the 
cytoplasm of the developing ovum. The final 
paper in vol. iii. is by Dr. 1 \ G. Shipley and Dr. 
G. B. Wislocki, and describes the development 
and structure of the poison glands of Biifo agtui. 
The secretion of these glands contains a sub- 
stance identical with that secreted by the supra- 
renal bodies. At the same time, this paper shows 
the advantage of combining the labours of an 
expert chemist with those of an expert anatomist. 

A. K, 

SCIEXCE AND COLONIAL AGRICULTURE. 
an article in a recent number of the AgricuU 
tiiral .AT’tcs (Barbados) discusses the prob- 
able effects of the w^r upon the organisation of 
science from the Imperial point of view in relation 
to industry generally and in particular to Colonial 
agriculture. I'his subject has been dcjilt with so 
exhaustively on all sides during the last twelve 
months that it would seem impossible to advance 
any new ideas about it, but the writer of the article 
selects two fundamental causes as rcspmsiblc for 
the state of affairs prevailing until recently. He 
believes that the British character includes a keen 
appreciation of mechanical invention without any 
appreciation of the .scivjntific research underlying 
it. The scconcT reason is that science as a pro- 
fession is considered by the older universities and 
public schools as lacking in the es.sentials of refine- 
ment, and that this social stigma deters able 
men of good position from entering it. But this 
deduction is surely incorrect ; the true explanation 
lies in the fact 4 :bat the prizes that science can 
offer are .so meagre compared with tho.se held out 
by other professions. The social question is 
merely a secondary effect. This aspect of the 
matter was referred to by Sir William Tilden, 
speaking as a reprcsenteitive of the Royal and 
Chemical Societies at a deputation to the Govern- 
ment a short time ago. 

While in the case of manufacturing industries 
individual < 5 nterprisc in recognising the true value 
of scientific work, can, and actually has, achieved 
much, practically nothing can be done* in relation 
to agriculture without organisation. No single 
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farmer can afford to employ an expert to advise 
him on the scientific cultivation of his land, nor 
can any single scientific worker, however able, 
cope with more than a few of the varied problems 
that practical agriculture constantly presents. 
For this rea.son agricultural science is, in most 
] countries, much more highly organised than any 
j other of the applied branches. We do not think 
! there arc .serious grounds for the fear ex- 
pressed by the Agricullural News that in the 

• general move to help the manufacturer British 
: and Colonial agricultural science may be neglected. 

; The Imperial Government seems to be alive to the 

importance of encouraging agriculture In all .its 

• branches within the Empire, and while some 
alteration of methods may be necessary, it is 

I unlikely that any permanent reduction of scientific 
I w'oik will occur. 

. It is interesting to learn that in the West Indies 
^ lliere is the same lack of intelligent contact be- 
I tween the actual producer and the scientific 
worker that is still too obvious al home. There 
\ is also a need of more frequent interconr.se between 
' the agricultural experts, which is hindered by thjp 

• natural difficulties of communication among the 
I islands, and now almost impossible owing to the 
! war. An optimistic view is taken of the future; 

it is hoped that the brighter ouTToolc for science 
will attract more men of thc^best type, and that 
in the renaissance of science throughout the 
Empire agriculture will play its part. 

THE PROPOSED CLOSING OF MUSEUMS. 

A S wc write, there arc rumours that the 
Government is reconsidering the question 
j of the closing of museums, at all events as regards 
the Natural History Mu.seum, but, whatever be 
the ultimate decision, the whole affair has been, 
a moral victory for museums, especially for those 
illustrative of science. Wc might have gone on 
for years without suspecting this warm appre- 
ciation on the part of the public; but the mere 
threat of a tempoAry closing has aroused a 
hurricane of protest, remarkable alike for the 
variety and vigour of its expression and for the 
number of interests and c]as.scs represented. One 
of the advantages of a non-party Government 
seems to be that it elicits the real opinion of the 
nation, and surely -it is long since a Government 
proposal has been rejected with so near an 
approach to unanimity. Its supporters in thir 
Press have included Mr. Evelyn Cecil, who.se 
unhappily chosen parallels of football, fox- 
hunting, and racing only make more clear the 
essential educational value of museums; and Mr. 
Harold Cox, who quotes Madame de Maintenon 
to the effect that we all advocate retrenchment 
except when it affects ourselves. This is true, 
but when everybody cries out, it is because tin 
interest attacked has become almost a necessity <>1 
life. 

The necessity and the value in their divers* 
aspects have been emphasised in the Times and 
other periodicals by Lords Mo’rley, Bryce, Gren- 
fell, Sudeley, and Sydenham, by *Sir Richard 
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Temple, Sir F. Treves, Sir Thomas Barlow and 
other distinguished physicians, Sir Edward Fry, 
and Sir Harry Johnston, by Dr. A. E. Shipley 
and Dr. Gregory Foster, by Mrs. Creighton and 
Mrs. J. R. Green, by Messrs. Halsey Ricardo, 
Walter Sichel, and Frank Brangwyn, as well as 
by a number of distinguished people more imme- 
diately connected with museums of art or science. 
The dubious economy of the proposal was well 
brought out in letters by Mr. G. W. Frothero 
and a “Past President of the Museums Associa- 
tion.” 

In a few cases the writers attempted to over- 
come diflicLilties which really do not exist. The 
claim that the closing alone wdll effect a saving oi 
50,0001. cannot be maintained in the light of Lord 
Morley\s figure of only a little more than 2000L 
for the huge Natural History Museum. The idea 
that the galleries of this museum could lx; used 
for clerical work was, w’e believe, suggested some 
time ago, but presumably found impracticable. 
Many suspect a reason in the greater safety of 
the collections; but this was attended to long 
since, and the removal of the more valuable 
objects from the public galleries of various 
museums has not impaired their educational 
activities; indeed, the contrary has been main- 
tained. The idea that a number of active young 
men arc still at m'ork in these establishments is 
.on a par with the myth of the policemen of mili- 
tary age. No body of men rushed more readily to 
the colours, and we do not believe that one is left 
to be compelled. If convalescent soldiers were 
employed to watch the galleries they would only 
release veterans who are, or soon will be, candi- 
dates for Chelsea Hospital ; far better let the 
commissionaires, who perform their duties so 
admirably, stay where they are, and employ the 
convalescents elsewhere. One offer, however, 
might well be accepted : if there .^re competent 
people willing to help with demonstrations in the 
galleries, by all means let them. Even if red 
tape delays an official welcome, there is nothing 
to prevent them from organising small parties 
on their own initiative, and so doing a really 
useful work. Such aid would .at all times be 
valuable on Sunday afternoons. • 

The Government may withdraw, but have our 
rulers learned their lesson? Do they understand 
that, instead of suppressing museums, they should 
utilise them? And the mu.seum-people in their 
turn— ^possibly if some of them were a little more 
ready to adapt their exhibitions to the necessities 
of the time, no Government would dream of 
dispensing with such potent allies. 

SIR CLEMENTS ROBERT MARKHAM, 
K.C.B,, FHLS. 

J UST the accident of setting his b<*d alight with 
a candle, and the shock resulting from his 
effort to subdue the flames, led to the death of Sir 
Clements Markham on the evening of Sunday last, 
January 30, at his residence in Eccleston Square, 
London. 
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Sir Clements was in his eighty-sixth year, and 
although intellectually vigorous he had been a 
sufferer from gout for some years past, and- was 
frequently confined to his room, where his active 
mind was ever engaged in those literary researches 
in the field of geography the results of which are 
so well and so widely known. He was a member 
of a good old northern family ; his great-grand- 
father (not his grandfather as staled in the Times) 
was Archbishop of York, and at one time Head- 
master of Westminster School, a fact which 
accounts for the deep interest in that school which 
was maintained by Sir Clements during his life- 
time. His grandfather was William Markham, 
private secretary to Warren liastings and resident 
at Benares, who stood in the same relationship to 
Admiral Sir Albert Hastings Markham as to Sir 
Clements. 

Sir Clements Markham was born at Stilling- , 
fleet in Yorkshire, his father (Rev. David Mark- 
ham) being vicar of that parish and Canon of 
Windsor. His mother was a ^lilncr. The Mark- 
hams were a naval fanniy, and young Clements 
followed the family profession, entering the Ser- 
vice in 1844 and retiring as a lieutenant in 1852. 
His early experiences as a sailor coloured his 
scientific o illook during his whole career. He was 
a devoted friend to the sailor, and this devotion 
led to an enthusiastic support of naval (Royal 
Naval) enterprise in Arctic and Antarctic fields 
which occasionally pressed rather hard on the re- 
quirements of other geographical projects. It was 
as a sailor, after his experiences with the Franklin 
Search Expedition in 1850-51, that he commenced 
his literary career, a career which marked him as 
perhaps the most prolific* geographical writer of 
the day. 

So early as TCS52 Sir Clements acquired his first 
experiences as a land explorer in South America, 
when he visited Peru on a quest for information 
about the Inca period, and it was there that he 
made those investigations which rendered him an 
expert authority on that country. His greatest 
work in the cause of humanity was undoubtedly the 
introduction of cinchona from Peru into India, on 
which enterprise he was employed by the Secretary 
of State for India in jS^iy-60, He was successful 
both in the collection of ‘pi ants and in the arrange- 
ment of plantations in India. The beneficial re- 
sults of that enterprise to the fever-stricken plains 
and jungles of India can only be compared with 
those which have been att.ain^^d by the discovery of 
the germ-carrying mosquito. Quinine was at once 
placed within financial reach of the mass of the 
people. Peruvian experiences formed the subject 
of books and pamphlets which appeared from his 
pen at intervals for many years. “The Incas of 
Peru,” published in 1910, was the latest. 

From 1863 to 1888 Sir Clements was one of the 
Hon. Secretaries of the Royal Geographical 
Society. They were busy yeifrs wdien pioneer ex- 
plorations from every part of the known world into 
regions of the unknown were leading to sensational 
revelations and extending our geographical map 
! knowledge with great rapidity. His position as 
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secretary bi ought him into direct contact with 
most of the leading explorers of the day, and his 
untiring energy and literary ability were of the 
greatest service to the Society in collating and 
recording the result of world-wide investigations. 
He received the gold medal of the Society in 1888, 
when he became its president, a position which 
he held for eight years. Meanwhile, in 1868, he 
joined the expedition which reached Magdala 
(Abyssinia) under Lord Napier; and it is evidence 
of his unusual capacity both for personal observa- 
tion and the collection of material which would in 
these days be classed under the head of “intelli- 
gence,” that he wro^ the best popular account of 
that remarkable expedition which has yet 
appeared. For ten years after this Sir Clements 
was in charge of the Geographical Department of 
the India Office, and this appointment gave him 
the opportunity for rescuing from oblivion the neg- 
lected records of the Indian Navy, and of writing 
a history of the Indian Survey. The latter is the 
only popular work on this subject which exists, and 
it much wants a writer of the ability of Sir 
Clements to bring it up to date. 

As president of the Royal Geographical Society 
Sir Clements Markham has left an abiding name. 
It IS not too much to say that he gave his whole 
soul to the work of maintaining the usefulness of 
the Society in every branch of geographical activity. 
He succeeded in impressing the administrative 
authorities of Government, as well as those of the 
leading universities, with the necessity for wide- 
spread geographical education. Geographical 
schools and teachers began to be busy, and much 
of the present interest which is maintained in maps 
(to be found fn every ivjwspapcr now) is due to 
his initiative. If Sir Clements appeared to be some- 
what autocratic in council it is at least due to him 
to say that it was his personal determination which 
carried through many a project which would have 
failed in weaker hands. Notably he must be 
credited with the success of the first Antarctic 
expedition under his own nominee, Captain Scott, 
That expedition gave an impetus to Antarctic dis- 
covery which has not ceased yet. As president at 
the meetings of the Society he was a clear and 
vigorous speaker, and he always succeeded in 
importing something of his'own vitality into every 
subject which he handled. A firm, strong friend 
was Sir Clements, and a somewhat pugnacious 
enemy ; a man of strong views, and possessed of 
that rare courage — the courage of his opinions. 
As president of the Hakluyt Society he rescued 
many an old record ^from oblivion, and has given 
to the world a scries* &f most interesting books of 
ancient adyjpnture and travel — works which will 
survive through the ages. T. H. Holdich. 

NOTES0 

The issue of Science for December 24 last prints 
an address by Dr. L. H. Baekeland delivered before 
a recent j<>int meeting of the New York Section of the 
Afherican Chemical Society, the American Electro- 
chemical Society, and the Society of Chemical Indus- 
try, on the recent proposals of the Naval Cdnsulting 
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Board of the United States. Dr. Baekeland is a mem- 
ber of the board, and this address is the first public 
report of the discussions of the board on the so-called 
“ five-million laboratory ** proposed by the Naval Con- 
sulting Board. The contemplated outlay for the navy 
I for the next five years, for new ships, aviation, and 
I reserve of munitions, amounts to 100,000,000!., and 
I the argument of the address is that an expenditure 
of this magnitude ought to be made as efficient as 
possible. All doubtful and inferior devices must be 
eliminated by direct experiment, by research and tests, 

, before it is too late to remedy them. The advisory 
j board has stated the facts as it saw them, and con- 
I fronted the secretary of the navy with the probable^ 
maximum expenses for research and experimentation, 
commensurate to the five years’ naval building pro- 
j gramme now under contemplation. The five-million 
dollar budget, or 1,000,000/., for experimental work to 
be exi)endcd during those live years, or about 200,000/. 
a year, may, says Dr. Baekeland, strike the uninitiated 
as needlessly large, although it is only about what 
some industrial enterprises have found necessary to 
spend on their own experimental wc 'k. The corrosion of 
condenser tubes of American warships involves an 
annual damage of about 400,000/. If 200,000/. were 
spent on research on this problem alone, with the 
result of reducing the damage to one-hal^ the total out- 
lay would be compensated in a few jnonths’ time, aside 
from the important fact that the fleet would be 
stronger because less of the ships would be unavail-’ 
able for service. 

Dr. C. Gordon Hewitt, dominion entomologist of 
Canada, has been elected president of the American 
Association of Economic Entomologists for 1916. 

Ar the annual meeting of the Challenger Society 
on January 26 the following officers were elected for 
the ensuing year : — Secretary, Mr, C. Tate Regan ; 
Treasurer, Mr. E. T. Browne; Committee, Dr, S. F. 
Harmer, Mr. D. G. Lillie, and Prof, E. W. McBride. 

1 The gold medal of the Royal Astronomical Society 
' has been awarded to Dr^,). L. E. Dreyer, for his 
contributions to astronomical history and his cata- 
logues of nebulae; and it will be presented at the 
annual meeting of the society to be held on Friday,- 
February ii. 

The annual meetings of the Institution of Naval 
Architects will be held on Wednesday, April la, aftd 
the following day, in the hall of the Ro/al Society \)f 
Arts, John Street, Adelphi, W.C. Owing to the con- 
tinuance of the war, the council has decided that it 
would be unsuitable for the customary entertainments 
to be given ; the annual dinner and evening reception 
will accordingly not take place. 

The death is announced of Mr. F. M. Webster, a 
leading American entomologist, at the age .of sixty-six. 
He was professor of entomology at Purdue University 
from 1885 to 1888, and had held various scientific 
official positions in connection with the States of 
Illinois, Indiana, and Ohio,' as well as the Federal 
Department of Agriculture. At the time of his death 
! he was in charge of the cereal and forage-crop Insect 
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investigations of this department. One of his most 
important inquiries was that on which he was engaged 
from 1886 to 1890 in the solution of the problem of the 
buffalo gnat in the valley of the Lower Mississippi. 

Dr. E. W. Hilgard, who has died in California at 
the age of eighty-three, was a native of :d^henish 
Bavaria, but was taken to the United Slates by his 
parents in early childhood. His vscirntific studies were 
pursued at Heidelberg, Zurich, and Freiberg. He be- 
came successively State geologist of Mississippi, pro- 
fessor of" chemistry at the University of Mississippi, 
and professor of geology at the University of Michigan. 
His chief work was done as professor of agriculture 
at frhe University of California from 1874 to 1904, and 
as director of the California Agricultural Experiment 
Station from 1888 to 1904. In 1875 he established the 
first experiment station in the United States. He also 
inaugurated the system of “farmers’ institutes.” He 
received the Liebig modal from the Munich Academy 
of Sciences, and a gold medal from the Paris Exposi- 
tion of 1900. Dr. Hilgard was the author of numerous 
reports and monographs, dealing especially with the 
investigation of soils. 

By the death of Sir Francis H. Lovell on January 28 
tropical medicine has lost one of its most ardent 
advocates. For a period of many years, as dean of 
the London School of Tropical .Medicine, Sir Francis 
directed and encourag^ a work of incalculable benefit 
to mankind. By missions to the East and to the 
\Vest he was .able to bring home to the dwellers in the 
tropics the value of a study of tropical diseases, and 
collected funds to a substantial amount for the endow- 
ment of the school. Francis Lovell began his life- 
work as Colonial Surgeon of Sierra Leone, 1873-78. 
He then became chief medical oflicer of Mauritius, and 
member of the Legislative Council, 1878-93, and was 
afterwards appointed Surgeon-General of Trinidad and 
Tobago, and member of the Executive and Legislative 
Councils, 1893-1901. He retired from the Colonial 
service in the latter year, and in 1903 became dean 
of the Tropical School, to the council of which he 
^brought a ripe experience and Kx full appreciation of 
the value of scientific research. He was a fellow of 
th’e Royal College of Surgeons, was created C.M.G. 
in 1*893, ^nd received the honour of. knighthood in 
IQoo. A man of sterling worth and genial personality, 

• his death leaves a blank which will not be filled easily. 

^ There is now at the London Library a small but 
very interesting exhibit of early printed books on 
a'stronomy^.from the collection of Mr, Gilbert R. Red- 
grave. Many* of them arc from the press of Erhard 
Ratdolt, whose fine work at Augsberg and Venice is 
so ’^ell known. There is a splendid copy of a 
“Kalendar” by Monteregio (otherwise Regiomon- 

* tanlis), in Italian, and an even finer one in Latin, both 
printed by Ratdolt at Venice in 1476 — works now of 
great rarity. There is also a very rare folio tract by 
the same author, “ Universis Bonarum Artium Sludi,” 
printed at Nuremberg in 1476, These appear to be 
in absolutely perfect condition. Among other fifteenth- 
century books mention may be made of a fine copy 

Hyginus, “Poeticon Astronomicon,** of 1487, as 
well as the less rare edition of 1488. The diagrams 
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of eclipses, etc., are frequently coloured— some by hand 
and some printed in colours. Two works of later 
date, but of special interest, are Galileo’s “Istoria e 
dimostrazioni,” of 1613, describing the newly dis- ' 
covered spots on the sun, and announcing the con- 
figurations of Jupiter’s satellites, and his “Dialogo” 
on the Ptolemaic and Copernican systems, which 
occasioned his condemnation by the Inquisition. The 
only English book is a fine copy of the first edition 
of Newton’s “ Principia ” (1687). 

On the occasion of the establishment of the Willard 
Gibbs chair of research in pure chemistry in the 
University of Pittsburgh, Prof. M. T. Bogert delivered 
an address on the “ Value of Research in Pure Chem- 
istry,” which is printed in Science (vol. xlii., No. 1091, 
P* 737)' 'I'he part played by chemistry, “the intelli- 
gence department of industry,” in bringing about the 
astonishing achievements of the last fifty years is 
sketched briefly but convincingly. Investigations in 
pure science laid those broad foundations upon which 
has been erected the wonderful structure of modern 
industrial operations. It will be recalled that two 
years ago, when in England, Prof. Bogert put forward 
the opinion that the most pressing need of the day was 
the proper endown^nt of chemical research by the 
providing of great research institutes and the creation 
of research professorships. Whilst it seems that in 
England these words had little effect, the United States 
are “ beginning to awaken to the fact that civilisation 
unarmed by science is at a terrible disadvantage in the 
event of a struggle for existence, and that this arming 
cannot be done at short notice. The result is a loud 
and urgent call upon the universities, colleges, and 
technical schools of the land for^help.” The establish- 
ment of a chair of research in pure chemistry in so 
eminently a practical centre as Pittsburgh is an occa- 
sion for warmest congratulations. It is peculiarly 
appropriate that tlic new chair should bear the name 
of Josiah Willard Gibbs, who has been styled by 
Ostwald “by far the greatest man of science America 
has yet produced.” 

Many representatives of chambers of commerce, with 
mayors, lord provosts, bankers, merchants, and busi- 
ness men attended a meeting held at the Guildhall, 
London, on Monday, to cynsider measures which 
should be taken after the war for the promotion of 
trade and commerce, and to deal with the subject of 
industrial employment. The Lord Mayor presided, 
supported by the Sheriffs and many members of the 
Corporation. The following motion, proposed by Sir 
Algernon Firth, president of the Association of Cham- 
bers of Commerce, was carried unanimously: — “That 
in the opinion of this meeting it is desirable that 
immediate steps be taken by his Majesty’s Govern- 
ment, chambers of commerce, and other kindred asso- 
ciations, throughout the country, to formulate in close 
co-operation adequate actidh for the defence and im- 
provement of trade and employment after the war, and 
with this object in view this meeting. suggests full 
discussion of the fiscal, legislative, and voluntary 
efforts which ought to be made, and of tfic concen- 
trated action and decisions which must be tfiken ; and 
recommends the establishment of a Ministry of Com- 
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nierce to carry out a constructive commercial policy 
for this country/’ In movinj^ this resolution, Sir Alger- 
non Firth said that the President and oflicials of the 
Board of Trade have every desire to promote trade, 
and within their powers are ellicient; but they have 
many functions and are choked with administrative 
work. Frequently since 1869 chambers of commerce 
have urged the appointment of a Ministry of Com- 
merce. Twice a resolution in its favour has passed 
the House of Commons, and in IQ05 a Bill was pro- 
mised in the King’s Speech. It is essential to have 
a new Minister who will gather round him men of 
experience and judgment, and coniine himself to steps 
to be taken after the war for the development of trade. 

The interest of the recently issued report of the 
Development Commissioners for the year ended March 
31, 1915, lies not so much in its record of successful 
effort in the promotion of agricultural education and 
research, which have figured so prominently in former 
reports, as in its outline of the efforts of the com- 
missioners to apply their energies and resources to- 
wards the practical necessities of the abnormal 
national situation which confronted th<*m during the 
greater portion of the pKjriod under review. In the 
earlier days of the war, when widespread unemploy- 
ment was generally anticipated, the attention of the 
commission was directed to the inception of pre- 
ventive measures, but with the happy falsification of 
these fears it soon became necessary rather to dis- 
courage the inauguration of works requiring labour 
suitable for enlistment. At the same time, the com- 
missioners have not lost sight of the possibility of 
a serious need for labour-employing works after the 
war, and have devoted their attention to the solution 
of the initial difficulties of certain projects of develop- 
ment, of which the construction of light railways, 
land drainage and reclamation, and afforestation are 
specified, with the view of ensuring that such 
schemes may be brought into operation quickly in 
case of emergency. The increase of the production 
and preservation of home-grown food supplies has 
been regarded as the chief question for immediate 
consideration, and substantiaj aid has been given to 
schemes designed to secure this end. The report con- 
tains much of interest with regard to the progress 
of schemes outlined in* previous reports, but the 
amount of new work authorised and entered upon 
during the year was naturally but small. This is 
particularly the case in connection with the valuable 
scientific research work supported by the commission. 
It is gratifying to note, however, that no effort has 
been spared to ensure the continuity of the w'ork of 
the newly-founded* research institutes, although the 
inevitable' depletion of staffs has necessarily greatly 
curtailed their activities. 

The Psychological Bulletin (vol. xii., No. 12) sum- 
marises in a useful formAhe recent published work 
on social and r{;ligious psychology. Perhaps the 
section of widest general interest is that relating to 
the causes and treatment of crime. All students of 
social problems, whether from the theoretical or prac- 
tical point* of view, will find much that is of value 
in this number. If the relation between crime and 
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feeble-mindednes^, for example, were realised more 
consciously, then as a corollary the State tfeatment of 
the criminal would have to be modified. Progress in 
criminal legislation is being made slowdy, but the 
need for a definitely scientific study of those social 
phenomena we vaguely subsume under the concept of 
crime is still insistent. 

The Bureau of American Ethnology has for some 
time employed Miss Frances Densmore on the task of 
collecting by means of the phonograph the music of 
the Indian tribes. About one thousand songs have 

• already been recorded. Many of those procured from 
the Chippewas have to do with the belief in the Mide, 
or Great Medicine, the object of the ritual being- to 
secure health and long life for its members, and to 
promote temperance and other virtues. Many of the 
song.s were handed down by tradition, and the singers 
were assisted by a system of mnemonics recorded on , 
a strip of birch bark. A collection of songs, known 
as “Dream Songs,” are said to have come to the 
Indians in the course of dreams and trances. These'’*! 
arc used in treating the sick. One of their medicine- 
men demon.strated his supernatural powers by feats of 

j jugglery, releasing himself from bonds in a manner 
familiar to European performers. Indian music, except 
the songs of daily life, is closely connected with the 
supernatural, and hence it is carefuHy guarded by the 
people. ^ 

The important piece of apparatus known as the^ 
respiration calorimeter was invented by Atwater and 
Benedict at Middletown, Connecticut, in 1892. Since 
that time the instrument has played an important part 
in investigations on the metabolism in man and other 
animals. Many improvements have been intro- 
duced, and the present form of the Atwater 
apparatus is now installed at Boston in a building 
specially devoted to metabolic research under the 
supervision of Prof. F. G. Benedict. Modifications are 
also set up in New York and various other American 
universities, and the latest form of improvement has 
just been described by Drs. Longworthy and Milner, 
of the Home Economics Department at Washington. 
This is fully described and figured in the Journal of 
Agric, Research issued by the United States Depart- 
ment of Agriculture (November 22, 1915). Variou 
other changes have been introduced from time to 
time to suit other animals than men. In 
country the unfortunate lack of funds which cjiarac- ^ 
terises all efforts in research has prevented the prose- 
cution of this branch of work. So far as we aro 
aware, there is only one respiration calorimeter ia 
Great Britain, and this was set up by Prof. Macdonald 
at Sheffield University. When it is possible to divert 
funds from the present urgent necessities of the 
country, we trust that the installation of respiration 
calorimeters will not be neglected. 

• The annual report of the Dominion Museum of Ne'v 
Zealand for 1915 contains some valuable notes on th^ 
Tuatera “lizard” {Sphenodon punctatus^, which have 
been furnished by tho lighthouse-keepers and othn*^ 
on Stephen Island, The Brothers, Cuvier’s Island, and 
the Little Barrier bird sanctuary. To judge 
these reports, it would seem that a great deal of 
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necessary slaughter, in regard to “hawks,” is going 
on, and under official recognition. The hawks, which 
are diurnal birdsi, are accused of preying on tlie Tua- 
teras, which are nocturnal. The real culprits, it would 
seem, are feral cats, of which considerable numbers 
have been killed. If these ancient reptilia.are to be 
preserved, a much more carefully thought-out scheme 
of protection must be devised. So far as the evidence 
furnished by this report allows one to judge, it would 
seem that the haunts of these animals are not suffi- 
ciently protected by scrub. If this could be appre- 
ciably increased and the cats exterminated, the Tuatera 
would probably need little further protection. 

The curious habit which certain minute “ Chloropid “ 
flies have of entering human habitations in vast 
swarms, apparently for the purpose of hibernating, has 
long been known. A further instance is now recorded 
in the Entomologist* s Monthly Magasiue for January 
bv Mr. Hugh Scott. In this case a house about six 
miles from Cambridge was invaded in October last 
by myriads of these flies, causing great discomfort to 
the occupants. They occurred in two rooms only, 
facing the south-east, and were clustered in seething 
masses along th (3 bars of the window-panes, and on 
the ceiling immediately above the window. Samples of 
the swarm .proved to consist mainly of a small yellow 
Chloropid {Chloropi^ca ornata) and a slightly larger 
Anthornyid (Spilogaster), but intermingled with these 
were several larger species, and a few wasps. These 
two rooms have been invaded after this fashion for at 
least five or six years in succession, and in every case 
that on the first floor has proved the most attractive. 
For some quite inexplicable reason Cambridge has 
suffered more from this plague than any other place 
in England. So far back as 183 1 an enormous swarm 
invaded the Provost’s lodge at King’s College, and 
the visitation was repeated in 1870, while of late 
5^ears similar swarms have occurred in certain apart- 
ments of the museums which are near King’s College, 
and always in the same apartments. No clue what- 
ever as to their origin has yet been obtained. 

The current number of the Journal of the Quekett 
Microscopical Club (Ser. 2, vol. xii.. No. 77) contains 
an interesting note by Mr. James Burton on the fresh- 
water alga, Uydrodictyon reticulatiim. This remark- 
• able plant, which takes the form of a net, floating in 
thc^ water, is not very often seen in this country. For 
more than thirty yefeirs Mr. Burton looked for it 
almost^in vain, though it was known to have occurred 
in past times in the lake in Kew Gardens. In the 
autumn of 1914, however, it made its . appearance in 
that locality in enormous quantities, so that boatmen 
were employed in gathering* it in with rakes and piling 
it in heaps on the shore. In less than a month’s time 
after first seeing it Mr. Burton was unable to find a 
single specimen. He compares this sudden outburst 
of Hydrodictyon to the so-called “breaking of the 
meres,*’ caused by the sudden and rapid multiplication 
of other algae. The same number also contains an 
obituary notice, accompanied by an excellent portrait,^ 
of the late Prof, E. A. Minchin, a former president 
of the club. 
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The Indian jute industry formed the subject of a 
recent lecture by Mr. C. C. Meixxjd before the Royal 
Society of Arts, and this is now printed in the 
Journal, No. 3292, vol. Ixiv., for December 24 last, 
with a number of illustrations showing the cultivation 
and mode of preparation of jute. In Bengal, Cooch 
Bchar, and Assam more than 3,350,000 acres are 
under jute cultiv.ntion, and the value of raw jute 
exported in 1913 amounted to 20,oof3,ooo/. It was not 
until 1855 that a jute mill was started at Calcutta, 
and now the mills there turn out lU'arly 3000 tons of 
the manufactured article per day. 

The report of the agricultural department, Mont- 
.serrat, for 19 14-15 shows a satisfactory condition in 
the island’s present position and future prospects. 

A definite attempt is being made to (*stablish an 
I onion trade in the island for the Canadian market, 
which promises to bo successful. The bay oil in- 
dustry is also receiving particular attention. Valu- 
able work in cotton selection is being continued at 
the botanic station, and seed of high and uniform 
quality from types in the island is being selected 
for estate planting. 

The Indiau Forester for November, 1915, vol. 
xli., No. I., contains the first part of an interesting 
article on forest administration in Bashahr, the largest 
of the Simla Hill States. The State for its greater 
area lies within the drainage area of the Sutlej river, 
and consists of precipitous mountain country with 
narrow raviiK's. The deodar and blue pine (Pinus 
excclsa) are the prevalent trees, and the article is 
illustrated by photographs of some fine specimens of 
deodars. Girth measurements of more than 35 ft. are 
recorded, but the iwerage girth in the forests is 15 ft., 
with height measurements of 1 20-1 50 ft. Some good 
pictures of the precipitous mountain-sides are also 
included. Mr. Glover gives a history of the 
forests, which have only been known since 1850. The 
destruction by fires and improper felling has been very 
great, especially about the year 1862, when scarcely 
a quarter of the trees felled ever reached the sale 
depdts, and it was estimated by Brandis that, between 
1859 and 1863, 30,000 deodars had been felled from 
the more accessible forests. Now that the forests arc 
under the forest service, ^conservation is being prac- 
tised, and the natural regeneration is proceeding pro- 
perly. 

Symons*s Meteorological Magazine for January, 
1916, gives a tentative rainfall total for December, 
1915, over the British Isles obtained from a repre- 
sentative selection of stations.^ The rainfall was 
everywhere in excess of the average except at a few 
stations in Scotland. The excess was greatest in the 
south-east and east of England, where in many places 
the rainfall was moie than 250 per cent, of the 
average. At Arundel rainfall was 289 per cent, 
of the average, and in London it was 255 per cent. 
The largest amount of rain was* 21-03 Borrow- 

dale, in Cumberland, and the least was 3 43 in. at 
Geldeston, in Norfolk. The rainfall .map for thfe 
Thames Valley shows the month to have been ex- 
ceedingly wet, the rainfall values over the area rang- 
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ing* from about lo to 4 inches. The general rainfall 
for England and Wales was ig8 per cent, of the 
overage, for Scotland 135 per cent., for Ireland 158 
per cent., and for the British Isles ;is n whole 169 per 
cent, of the average. A tentative result for the whole 
of 1915 is also given. 

The Bulletin of the American Geographical Society 
for November (vol. xlvii., No. n) contains two papers 
of considerable geographical value referring to people 
an relation to their environment. The first, by Mr. L. 
Dominian. deals with the peoples of northern and 
central Asiatic Turkey. The complexity of races in 
that region is analysed, and the results are showm on 
*a coloured map. Another coloured map gives the dis- 
tribution of .Armenians in Turkish Armenia. The 
second paper is by Dr. J. Russell Smith, and discusses 
the adjustment of the Bedouin to his surroundings. 
Though it contains few new facts, it is of value for its | 
fresh interjiretation of the relations of place and people. 
Both papers arc well illustrated. j 

Some years ago Mr. G. H. Girty began lo make a j 
'Systematic study of the Carboniferous faunas of North | 
America, and he has now completed a description of j 
the fossils of the Wewoka formation in Oklahom.i • 
^Bulletin of the United States Geological Survev. j 
No. 544). This formal ion is especially interesting be- j 
'Cause it is far distant from the well-known Carbon- I 
iferous areas further north and east, and both its sedi- 
ments and its faunas shpw marked differences from 
those already studied. Most of the fossils are in a 
fine state of preservation, and are found weath<jred out 
of the shales. The Mollusca are especially ahund^int, 
and the Bracl^iopoda do not predominate so much fs 
usual. The beautiful figures which illustrate the de- 
scriptions will be welcomed by students of Carbon- 
iferous fossils. 

Dr. j. W. Ev.ans has drawn up for H.M. Stationery 
Office a very useful pamphlet (pric*? 2d.), entitled 
“Directions for the Collection of Geological Speci- 
mens.” The concluding paragraph suggests that it 
is intended for travellers in our colonies; but it will 
also be found of service -by thos^* who have any leisure 
in our war-zones, and by students and surveyors in 
the British Isles. The author’s experience in various 
continents enables him to give admirable advice on 
larger questions than mere collecting, such ns in- 
quiries on water supply and physiographic changes 
in recent times. As an example of his thoroughness, 
we may note his suggestion of marking strike and 
dip on a bedded specimen where these are of inbrest. 
The lines and figures^ on the specimen will then per- 
manently record its position in the mass from which 
it came. 

The railway development of Africa is the subject 
of a useful article and map ^ Sir Charles Metcalfe 
in the Geographical Journal for January (vol. 
xlvii., No. i). The article contains a great deal of 
matter in small rompass. The present railways are 
largely 'feeders of rivers, or independent lines to sea- 
ports, but many )>rojects arc on foot to make the 
railways continuous, when the navigable . readbas of 
the rivers will become their feeders. Hieve will be 
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I through communicktion between Port Said and Cape 
I Town by rail and steamei* when the line in the Congo 
i is finished from Kambove to Bukama, and from 
I Stanleyville to Lake Albert, and the short section of 
I 100 nrtiles from Dufilc to Rejaf. From Stanleyville 
i it is probable that a line will be built to Lake Chad 
j and continued to up with the French Trans- 
I Sahara railway. Aiti alternative Cape to Cairo route 
I will be from Broken Hill in Rhodesia, on the existing 
I line, to the south end of Tanganyika, through what 
I is now German East Africa to the existing Uganda 
railway and thence to Senaar in the Sudan. The 
, rapidly constructed link between the Cape railways 
I and those of the protectorate of South-west Africa are 
j shown on the map. 

i «Tiik Kdtii'iilional Times has long been the medium 
: adopted by a certain class of mathematicians when 
they wish to derive what pleasure there is to be 
I derived from puzzling over riddle-me-rces in the form 
' of mathematical j)robleins. From the commencement 
of the present year these things are transferred to a 
separate publication, which is lo be issued monthly 
under the title of Mathematical Questions and Solu- 
tions. It is edited by Miss Constance Marks and 
published by Mr. Francis Hodgson, 89 Farringdon 
Street, London, the subscription price being 54*. for six 
months, including postage and ^binding cover, Jr 
contains the usual scries of out-of-the-way properties 
of conics, triangles, and collections of algebraic 
symbols, and the usual neglect of aeroplanes. The 
latter would with very little difficulty provide enough 
problems to keep a journal of this kind going almost 
indefinitely, but aeroplanes have always been tabooed 
by the British mathematical world. The possibility, 
however, suggests itself of using the journal as a 
medium for getting some of the analytical details of 
these investigations solved by reducing them tu 
! problems in pure mathematics. 

! The Mathematical Gazette for January contains a 
j ‘‘bordered antilogarithm table” drawn up by Prof. 

: G. H. Bryan and Mr. T. G. Creak. In the descrip- 
1 tion the authors claim that the object of the table 
; is lo enable logarithms, logarithms of reciprocals, 
i and antilogarithms of numbers and their reciprocals 
i all 10 be taken from the same table. To do this they 
I use a table of antilogarithms or powers of ten^ widi 
the complementary logarithms entered in the right- 
hand column and the bottom of the page in the sami' 
way that the ordinary trigonometric tables^ avoid 
duplication in tabulating logarithmic sines and cosines; 
Another feature on which the authors lay great 
stress is that the antilogarithms are tabulated to five 
significant figures in the lower parts of the scale and 
to four in the higher parts. This degree of approxi* 
mation is both necessary and sufficient to secure the 
r maximum degree of accuracy in working with four- 
figure logarithms, as the tabular differences an* 
neither too small nor unnecessarily large. 

The Revue ginirale des Sciences for December 30, 
19x5, contains a well-illustrated article by M. Jacques 
Boyer on the manufacture of X-ray tubes in France 
during the war. The bulbs of the modern tubes are 
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much larger than they were a few years ago, and the 
rays they produce will penetrate several centimetres 
of steel, and allow* a radiograph of the thickest part 
of the body to be taken by means of a tube three 
metres away. At the commencement of the war the 
military authorities requisitioned all the X-ray tubes 
in France, but as this supply was found insufficient 
for the proper equipment of the radiological stations, 
the two French manufactories, which had been closed 
owing to . their directors being called to the colours, 
were reopened, in one case by the recall of the director 
from the front, in the other by the appoinment of a j 
member of the Academy of Sciences as director. Under j 
the* guidance of a professor of the College de France 
a firm of glass-makers began the manufacture of the 
special glass for the bulbs, and in a few days was 
turning out the necessary quantity, so that Franco is 
, now producing sufficient X-ray tubes to meet her own 
requirements, and is supplying some to her Allies. 

The essentials in the manufacture of a good rheo- 
stat are the use of first-class material and workman- 
ship of a high grade. This useful piece of apparatus 
should therefore be particularly a British product ; 
the rheostat cannot be considered to be a “competi- 
tive** article or one lending itself particularly either 
to what the Germans term “ Massenfabrikation ** or 
to dumping. Yet Messrs. Isenthal and Co., in send- 
ing us a new list of* their rheostats, frankly admit 
.thfrt.they had previously imported these from abroad, 
but are now manufacturing them entirely in England. 
The list before us is one of the most complete we 
have seen. Both the flat slate and the tubular types 
have hand-shield sliders with well-designed contact- 
makers, and the number of different arrangements 
listed should meet practically every requirement. A 
useful variation from the ordinary flat type is one 
^w'ith limbs of cross-shaped section which affords 
increased ventilation and enables the maximum num- 
ber of watts to be dissipated for the minimum dimen- 
sions without undue heating. In the tubular type 
the slate bars are replaced by fire-enamelled steel 
( tubes,* and the resistance wire is oxidised so that 
the insulation of the oxide enables the turns to be 
wound closclyl Dimensions, approximate resistances, 
weights, and diagrams of connections and arrange- 
ments of the terminals are given in detail, so that 
it- .should be possible to order rheostats for almost 
any purpose directly from the catalogue. We trust 
that Messrs. Isenthal and Co. will continue to manu- 
facture tl^^m in England after the war. 

There is a description of one of the new British 
projcctile-making factories given in Engineering for 
January 28, illustrated by several good photographs 
showing some of the shops. The nine bays of the 
factory cover about 196,600 sq. ft., and are arranged 
so as to reduce to the minimum the distance which 
the shell has to travel in the process of manufacture, 
brom the entry of the rough bar to the finished ^hell 
.ready to be put into the breech of a gun, the distance 
travelled is only 400 yards. There are nearly one 
hundred operations in making a shell, and many of 
these, take but little time Jusfice at is Important that 
the time spent in moving the shell frorn operator to 
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operator .should be as small as possible. Small shells 
are machined in this factory by female workers, and 
there are 1800 women in this department. The girls 
arc able to Work the machines in three days, and are 
efficient in seven days; the highest efficiency is attained 
after two months* experience. One skilled worker 
suffices for the setting of the machines for twelve female* 
operators. The accuracy demanded is 0004 in., and 
it speaks well for the girls that the rejected shells do 
not amount to more than one per cent. 

OUR ASTRONOMICAL COLUMN. 

The Solar Eclipse of February 3, 1916. —Official 
European observatories have perforce had to refrain 
from participating in the observation of to-day’s total 
solar eclipse, notwithstanding the fact that spectro- 
scopic interest was so unexpectedly intensified by the 
change recorded in the coronal .spectrum at the eclipse 
of August 21, 19x4. From the success that then 
attended the Spanish expedition, it might almost have 
been exjxjcted that the Madrid observers, at any rate^ 
would have attempted to take advantage of the present 
opportunities. It would appear, however, that the 
American observers will have the field to themselves. 

Starting in the Pacific Ocean, February 3^. 2h. 29m.. 
G.M.T., in long 12 1® 35 6' W., lat. 7° 20*8' N., almost 
a minimum part of the central line of totality passes, 
over land areas. This portion is nearly parallel to and 
somewhat north of the Bogota-Caracas line in Columbia 
and Venezuela. The line then crosses the Caribbean, 
Sea to Guadeloupe. The duration of totality over all 
this section is about 2\ minutes; the maximum of 
2m. 36s. is reached before quitting Venezuela. Sweep- 
ing across the Atlantic, centrality passes a little 
wide of the Azores, and ends about 200 miles off the 
south coast of Ireland (Mizen Head) at 5h. 3i*om., in 
long. 9° 50-2' W. and lat. 49® 23-8' N. A partial 
eclipse will consequently be visible over ’the greater 
part of the Americas. 

In south-west Europe, north-west Africa, and the- 
British Islands the eclipse will only be partly visible,, 
the sun setting in partial eclipse. At Greenwich the 
eclipse begins at 4h. 31m., and the sun sets at 4h. 49m.,. 
with about one-quarter of the disc obscured. The 
magnitude of the eclipse increases as the observer is 
situated further west, until in the south-west of Ireland! 
the obscuration reaches about nine-tenths of the disc. 

Comet 1915c (Taylor). — Prof. E. Stromgren has 
sent to Nature his latest observation of the position 
of this comet, made on January 23. At 5h. 47m. 6s. 
G.M.T. the comet’s position was q app., 5h. lom. 
1-898., 8 app. +16° 56' 541'’', whence the corrections 
of the ephemeris of Copenhagen Circular No. ii, 
Aa=os., A8 =4-0-8' The comet is stated to have been 
of the eleventh magnitude. 

Colours of Stars in the Clusters N.G.C. 1647 
AND M. 67. — ^The first statistical investigation employ- 
ing the colour classes recently proposed by Prof. F. H. 
Scares deals with the distributiorf of colours among 
the stars in the above clusters (Proc. Nat. Acad, of Sci., 
i., p. 483). Hertzsprung and Scares have respectively 
published effective wave-len^hs and colour indices for 
a number of the stars in N.G.C. 1647 (Nature, Sep- 
tember 23, 1915). Hertzjsprung’s results were alone 
taken into account, leading to the following corre- 
spondences between effective wave-length and colour 
class : — 

Effective w.l. 4x90 4260 4330 4400 ^ 4470 4540 

Colour class bo ao fo go ’ ko mo 

N.G.C. 1647 is principally made up of a*and f stars, 
but contains a number of 0 and also some km, whilst 
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M. 67 (colour indices measured by Shaploy) appears 
to be almost entirely made up of ^ stars, and contains 
neither h nor m classes, reminding us forcibly of the 
frequent association of the corresponding spectral 
types among the isolated stars. 

Very significantly, in neither case does colour or 
magnitude vary with condensation. On the other 
hand, colour and magnitude are found to be connected, 
showing a marked relationship in the case of N.G.C. 
1047, less pronounced in M. 67. 

TIIK COl.LWriiUS MEETING OF THE 
AMERICAN ASSOCIATION FOR THE 

ADI \ i X ( i^:ment of science. 

^pHI£ sixty-eighth annual meeting of the American 
^ Association for the Advancement of Science was 
held at Columbus, Ohio, from December 27, 1915, to 
January 1, under the presidency of Dr. VV. V\'. Camp- 
bell, diicctor ol the Lick Observatory of the University 
of California. In spite of the fact that the second 
Pan-American Scientific Congress was held at the 
same time in Washington, D.C., there was an attend- 
ance of something more than eight hundred, and the 
meeting was unusually successful. I 

The address of the retiring president, Dr. C. W. 1 
Kliot, on the subject, “The Fruits, Prospects, 
iind Lessons of Recent liiological Science,” has j 
heady been printed in Nailkk (January 27, 
j). 0t)5). Addresses of presidents of sections 

were given as follows : — (A) 11 . S. White, ” Ponce- 
let Polygons”; (l>j A. Zideny, ‘‘The Depend- 

ence of Progress in Science upon the Development of 
Instruments”; (F) F. K. Lillie, “The History of the 
Fertilisation Problem”; (G), U. P. Clinton, ” l^otany 
in Relation to American Agri<'ulturo” ; (II) C. Wissler, 
“Psychological and Historical Interpretations of Cul- 
ture”; ( 1 ) E. E. Riltenhouse, “Upbuilding American 
Vitality : the Need for a Scientific Investigation”; 

(K) R. M. iVarco, “The Work and Opportunities of a 
University Department! for Research in Medicine”; 

(L) P. IL Hanus, “City School Suixrintendents* 

Reports”; (M) L. H. Bailey, “The Forthcoming 
.Situation in Agricultural Work.” , 

One of the most interesting functions of the meet- , 
ings was a public lecture complimentary to the citizens 
of Columbus by Dr. D. W. Johnson, professor of 
physiography at Columbia University, on ” Surface 
Features of Europe as a Factor in the War.” Dr. 
Johnson indicated the strategic reasons for the move- | 
ments in the great war which have Ix'cn dependent | 
upon the character of the country involved, and threw 
a new light on the subject to those who have biieii 
puzzled especially by the operations in the eastern war 
/one. Other public lectures were delivered by Dr. 
R. F. Bacon, of the Mellon Institute of Pittsburgh, on 


Science to Meat Production,” in which President W. O. 
Thompson (Ohio State University), President H. j. 
Waters (Kansas State Agricultural College), Prof. 

L. D. Hall (Office of Markets, U.S. Department of 
Agriculture), Prof. H. W. Mumford (University of 
Illinois), and Dr. A. R. Ward (Bureau of Animal 
Industry, U.S. Department of Agriculture) took part. 

The following affiliated societies met with the 
American Association for the Advancement of 
Science : — American Association of Economic Ento- 
mologists, American Mathematical Society, American 
Microscopical Society, American Nature-Study Society, 
American Physical Society, American Phytopatho- 
logical Society, American Society of Naturalists, Asso- 
ciation of Official Seed Analysts of North America, 
Botanical Society of America; Entomological Society. of 
America, Society for Horticultural Science, Southern 
Society for Philosophy and Psychology, Students and 
Collectors of (')hio Archa'ologv ; Wilson Ornithological 
Club. 

New York was chosen as the meeting place fur 
Convocation Week of 1916-17. 

Dr. C. R. Van Hise, president of the University of 
Wisconsin, n distinguished geologist, was elected pre- j 
sident of the association for the next year. The vice- 
presidents — that is, presidents of .sections — elected were 
as follows : — Mathematics, L. P. Eisenhart, Princeton 
University; Physics, H. A. Bumstead, Yale Univer- 
sity; Engineering, E. L. Corthell, Brown University, 
Providence, R.I.; Geology and Geography, R. D. 
Salisbury, University of Chicago; Zo^ogv, G. H. 
Parker, Harvard University; Botany, T. J. Burrill, 
University of Illinois; Anthropbigy and Psychology, 

F. W. Hodge, chief of the Bureau of Ethnology, 
Washington, D.C. ; Social and Economic Science, ' 
Louis I. Dublin, New York; Education, L. P. Ayres, 
of the Russell Sage Foundation, New York; Agricul- 
ture, W. H. Jordan, director of the New York State 
Experiment Station, Geneva, N.Y. 

The general committee reaffirmed the recently 
adopt'd policy of the association in regard to the 
planning of future meetings, establishing a five years’ 
schedule, largely for the benefit of the affiliated 
societies in m.aking their plans for the future. 

Members of the as.sociation who attendcxl the last 
Columbus meeting in 1899 were greatly impressed by 
the growth of the Ohio .State University during the 
intervening years, a growth, however, v\hich i.s ch.ar- 
acteristic of a number of the great State universities 
in the United States. At the time of the 1899 meeting 
there were only one thou.sand students at this Univer; 
sity, and at the lime of the present meeting there are 
more than five thousand. Very many new buildings 
have been ericlcxl in the interim, and the equipment ot 
all is modern and most excellent. 


“The Industrial F'ellow.ships of the Mellon Institute: 
Five Years’ Progress in a System of Industrial Ser- 
vice”; Dr. F. K. Cameron, of the Bureau of Soils, 
Washington, “The Fertiliser Resources of the United 
• Sutes.” 

An important sy4npo.sium on the topic, “The Basis 
of Individuality in Organisms,” was held by Section F 
and the American Society of Zoologists. 

.Section K conducted a .symposium on the topic, 
“ Food.s and Feeding,” in the course of which Prof. 
H. B. Armsby spoke of the “Energy Content of the 
Diet”; Prof. Ruth Wheeled on the “Effect of the 
Proteid Constituents of the Diet on Growth”; Prof. 
E. B. Forbes, “The Mineral Nutrients in Practical 
Human Dictortes”; Prof. Carl Voegilin, “Vita- 
mines’^; Dr, C. F.; Langworthy, “Food Selection for 
Rational and Economical Living.” 

The new ‘section of Agriculture, Section. M, con- 
ducted a s3rniposiuin on the topic, “The Relation of 
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P.IKfS ACADEMY OF SCJENCES: 

PROPOSED PRIZES AND GRA^fTS. 

Pkizks Propo.skd roR 1917. 

Mathematics.- -The Francoeur prize (1000 franc*') 
will be awarded to the author of di.scoveries or work^ 
useful to the progress of pure or applied mathematics ; 
the Bordin prize (3000 francs), for an improvement 
in .some important point of the arithmetical theory 
non-quadratic forms; the Poncelet prize (2000 francsi, 
to ’the French or foreign author of the most importam 
work in applied mathematics published in the course' 
of the preceding ten years; tne Vaillant prize (4^^^" 
francs), the question set for 1917 is to determine tun I 
study all surfaces which cim in two different ways n* 
formed by the displacement of an invariable curve. 

Mechanics. — ^The Montyon prize (700 francs), 
inventing or improving In.struments useful to tjie pn - 
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gross of agriculture, mechanical arts, and the practical 
and speculative sciences; the h'ourneyron prize (looo 
francs), for the theoretical and experimental study of • 
the question of combustion or explosion turbines ; the ! 
Pierson-Perrin prize (5000 francs), lor a discovery in ’ 
mechanics. ! 

Astronomy, — The Pierre Guzman prize (ioo,(^<m) '■ 
francs), to anyone finding a means of communication ! 
with a planet other than Mars, that is to . 
say, to make a signal and receive a reply ; thi? I 
Lalande prize (540 francs), for observation or memoir j 
most useful to the progress of astronomy; the Valz ; 
prize (460 francs), for similar work ; the G. de Pont4- • 
coulant prize (700 francs), for the encouragement of j 
researches in celestial mechanics; the Damoiseau prize 
(2000 francs), question for 1917, to calculate more 
exactly, taking the results of recent expeditions into 
account, the attraction of the moon on the wave 
formed at the surface of the <arth by the tides. To 
examine the elTect of this attraction on the angular 
velocity of the e.irth’s rotation. 

Geography. — The Tchihatchef j)ri/e (3000 francs), for 
tlu? recompense or assistance of <’xplorcrs in Asia (ex- 
cluding British India, Siberia, Asia Minor, and Syria). 
The explorations may have as an object any branch of 
mathematical, physical, or natural science, excluding I 
such sciences as archaeology, history, ethnography, 
and philology. The work must result from actual 
observations made on the spot. Gay prize {1500 
francs), the question proposed is the geographical dis- 
tribution of tropical and subtropical plants presenting 
practical interest. 

Navigation, - The extraordinary prize of 6000 francs 
for any progress of a nature as to increase the efficacy 
of the French naval forces; the Plumey prize (4000 
francs), for the author of improvemonls in steam 
engines or any other invention contributing to the 
progress of steam navigation. 

Physics. — ^The Herbert prize (ukio frano), for *he 
best treatise or work for the popularisation and prac- 
tical employment of electricity; the Hughes prize 
(2500 francs), for an original discovery in the physical 
sciences, especially electricity and magnetism and their , 
applications; the Henri de Parvilk* prize (1500 francs), 1 
for original work in physics; the Gaston Planl6 prize 
(3000 francs), for an important invention or W’ork in 
the field of electricity. 

Chemistry, — The jeckcr prize (10,000 francs), for j 
works leading to progress in organic chemistry; the | 
Cahours prize (3000 francs), for the encouragement of : 
young chemists w'ho have already published good 
work; the Montyon prize (unhealthy trades; a prize , 
of 2500 francs and a mention of 1500 francs), for a j 
means of rendering an art or calling less unhealthy; 
the Ilouzeau prize (700 francs), for rewarding a pro- | 
mi sing young chemist ; the Bcrthelot prize (500 francs), ' 
for researches in chemical synthesis. 

Mineralogy and Geology.— The Delesso prize (1400 
francs), for worik in geology or mineralogy; the Joseph 
Labbe pvizc (1000 francs^ for geological work or 
researches contributing to the mineral wealth of 
France, its colonies, or dependf*ncies ; the Victor 
Raulin prize (1500 francs), for work in geology or 
palaeontology; the Fontannes prize (2000 francs), to 
the author of the best palaeontological publication ; the 
James Hall prize (700 fnancs), for the best thesis for 
the doctorate in geology during the last five years. 

Botany, — ^The Desmazieres prize (1600 francs), for 
the best work published during the preceding year on 
Cr3rptogams; the Montagne prize (1500 francs), for 
work bearing on the aoatomy, physiology, develop- 
ment, or description of the lower Cryptogams ; the de 
prize (qoo francs), for work on Phanerogams; 
^11 prize (200 francs), for the best work on the 

cellular Cryptogams of Europe*; the Jean de Rufz de 
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Lavison prize (500 francs), for work in plant physio- 
logy. 

Anatomy and Zoology. — The Savigny prize (1500 
francs), for the as.sistance of young travelling 
zoologists, 90t in receipt of Government grants, and 
who occupy themselves with the invertebrates of Egypt 
and Syria; the Cuvier prize (1500 francs), for work in 
comparative anatomy and zoology. 

Medicine and Surgery. — ^'fhe Montyon prize (a prize 
of 2500 francs, mentions of 1500 francs), for works 
most useful in the art of healing; the Barbier prize 
(2000 francs), for a valuable discovery in surgical, 
medical, or pharmaceutical science, or in botany in 
relation to medicine; the Breant prize (ioo,o(m) francs), 
for a radical cure for Asiatic cholera ; the Godard prize 
(1000 francs), for the best work on the anatomy, 
physiolf)gy, and pathology of the genito-urinary 
organs; the Baron Larrey prize (750 francs), for the 
best work on the subjects of medicine, surgery, or 
military hygiene; the Bcllion prize (1400 francs), for 
works or discoveries “profitable to the health of man 
or to the amelioration of the human species “ ; the 
M^ge prize (10,000 francs), for the continuation and 
completion of Dr. Mege’s essay on the causes which 
have retarded or favoured the progn'ss of medicim 
from antiquity down to the presimt time; the Argut 
prize (i2oo francs), for a discovery of a cure for a 
disease w’hich at present can only be treated surgically, 
thus enlarging the domain of mc'dicine. 

Physiology. The Montyon prize (750 francs), for 
work in expe* liuental physiology; the ftiilipeaux prize 
(900 francs), tor the same; the I.allemand prize (t8(k> 
francs), to recompense* or encourage works relating 
to the nervous system in the widest sense; the Pourat 
prize (1000 francs), the subject proposed is the rela- 
tions of the combined sugar of the blood with the 
albumenoid materials; the Fanny Kmdcn prize (3000 
francs), for the best work dealmg with hypnotism, 
.suggestion, and generally with physiological action.s 
which can be exercised on the animal organism at 
a distance. • 

Statistics. — The Montyon prize (prize of 1000 francs 
and two mentions of 500 francs). 

History and Philosophv of the Sciences. — The 
Binoux prize (2000 francs). 

General Ft izes.— The .Arago medal; ihc Lavoisier 
medal, for eminent service in chemistry ; the Bcrthelot 
medal, awarded each year to the prizewinners in the 
subject of chemistry; the Henri Becqui‘rel foundation 
(3000 francs); the Gcgner prize (3800 francs); the 
Lannelonguo foundation (2000 francs), for the assist- 
ance of on(* or two persons in reduced circumstances 
wdio belong to the scientific world, cither themselves 
or by marriage or by parentage; the Gustave Roux 
prize (1000 francs); tin* TiV'mont pj-ize (1000 francs); 
the Wild<> prize (one prize of 4000 francs, or two of 
2000 francs), for a work or discovery in astronomy, 
phy.sics, chemistry, mineralogy, geology, or experi- 
mental mechanics; the Lonchampt prize (4000 francs), 
for the best memoir on diseases of man, animal.s, or 
plants, from the special point of view* of the introduc- 
tion of mineral substances in excess as the cause of’ 
these di.scascs; the Saintour pri*e* (3000 francs), for 
work in mathematical science; the Henri de Parville 
prize (2500 francs), for a book dealing either with 
original wwk or with the popularisation of science; 
the Vaillant prize (4000 francs), (see under mathe- 
matics); prize founded by the State (3000 francs); 
grand prize of the physic.'il sciences, subject proposed 
for 1917, the modifications presented by trypanosomes 
in the bodies of insects ; the Petit d’Ormoy prize (two 
prizes of 10,000 francs), one for pure and applied 
mathematic.^, and one for the natural sciences; the 
Serres prize (7500 francs), for works on ^general em- 
bryolog}^" applied so far as possible to pKysiologV’ and 
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medicine; the Alhumbcrt prize (1000 francs), question 
proposed for 1917, the study of the action of the mag- 
netic field on crystalline liquids; the prize founded by 
Mine, la Marquise de Laplace, to the pupil holding the 
.first place leaving the Ecolc Polytechnique; the F 61 ix 
Rivot prize (2500 francs), between the four pupils leav- 
ing the Ecolc Polytechniquc with first and second 
places in mines and ^onts ct chauss^cs. 

The Loutreuil Foundation. 

As this is the first distribution of this fund, a sum- 
mary is given of the regulations formulated by the 
•committee for dealing with applications. 

The grants recommended fall into three classes : — 

(1) To institutions specially mentioned in the will 
of trie founder. 

The Natural History Museum, 1000 francs for the 
continuation of researches on orchids undertaken by 
Prof. J. Costantin, and 5700 francs for the purchase 
of accumulators, and 4300 francs for a radiographic 
installation needed in the laboratory of Prof. Jean 
Becquerel. 

'Fhe College de France, 4000 francs to G. Gloy, for . 
the installation of an apparatus in his laboratory for i 
the production of cold; 50(K) francs to L. Ca3'eux, for j 
completing the equipment of his geological laboratory 
for petrographical researches; 2400 francs to M. 
Miintz, director of the laboratory of vegetable. chem- 
istry of Meudon; 2000 francs to L. Nattan-Larrier for 
the purchase of a centrifuge and incubator for cultures 
of micro-organisms. 

As the provincial observatories are all attached to 
the universities which have already received a special 
legacy from M. Loutreuil, the council will only con- 
sider claims for grants relating to researchoi of a per- 
sonal order. Under this head 3000 francs is granted 
to M. Gonessiat, director of the Algiers Observatory, 
for the construction of an apparatus designed to 
measure the intensity of Hertzian waves and for a 
vertical seismograph. 

Polytechruc School, 3000 francs to E. Carvallo, for 
the continuation of his researches on a method of 
shooting at airships. 

The veterinary schools of Lyons and .Mfort, each 
5000 ^ francs, for the upkeep of their libraries ; the 
veterinary school of Toulouse, 3000 francs for the same j 
purpose, and 1000 francs to M. Montane, for the | 
reorganisation of the anatomical collections of this 
school. 

(2) To institutions admitted by the president of the 
academy to participate in grants from the Loutreuil 
Fund. 

Tho Conservatoire dcs Arts et Metiers : 3000 francs 
to Marcel Deprez, for his^ experiments relating to the 
transmission of the heat of gases to metallic walls, 
constantly cooled, and for experiments on electrical 
phenomena arising from internal-combustion motors; 
4500 francs to A. Job, for the purchase of a calorimetric 
Domb, an electric transformer, and other apparatus 
necessary to his researches on tho velocities of oxidis- 
ing reactions; 6000 francs to Jules Amar, for improv- * 
ing his equipment .fqr the study of the muscular forces ! 
of man at work by the graphic and chronophoto- | 
graphic methods. 1 

(i) To other societies and to individuals. j 

The Soci^t^ de documentation bibliographique, 2000 j 
francs; 2000 francs to Henri Pidron, for the equipment j 
of his laboratory at the Sbrbonne for physiological 
psychology; 2400 francs to Louis Mengaud, professor 
at the Lyc 6 e of Toulouse, for exploralorv work in the 
province of Santander; 10,000 francs to Charles Marie, 
for assistance in the publication of tables of physical 
constants; 3000 francs to Camille Flammarion, for his 
private observatory at Juvisy; 4000 francs to Emile 
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Mi6ge, for expei;iments at Rennes ; looo francs for the 
preparation of plates illustrating fossils collected by 
J. Couyat-Barthoux. 

The total grants recommended amount to 82,3ix) 
francs, and this docs not e.xhaust the sum available. 
During the war it has been impossible for all the 
investigators to carry on work already commenced or 
to undertake new researches, and other expenditure 
considered desirable by the council has been excluded 
by the terms of the legacy. 

BRITISH METEOROLOGY,^ 

/^WING to the war every side of the work of the 
Meteorological Office has been affected, and 
many alterations in the staff have taken place, although 
it is highly satisfactory to note that in this period’ of 
emergency the office has risen in every way to theever- 
incrcasing demands made on it by the Admiralty. 
This high efficiency is the outcome of the progressive 
development, organisation, and co-ordination of the 
work in all the divisional sections of the office and of 
the observations attached to it, gradually and sys- 
tematically carried out, under the direction of 
Napier Shaw, in the years preceding the outbreak of* 
hostilities. Although all branches have supplied their 
quota of indispensable information to the authorities, 
the services rendered by the forecast division are more 
conspicuous than in other directions, so that it occa- 
sions no surprise to read that this division “has not 
failed to meet promptly and efficiently whatever wishes 
the Admiralty has expressed for information as to the 
weallu-T over any part of the Ritish Isles and neigh- 
bouring seas, for the use of the Navy, the Air Depart-, 
mont, or the officials at headquarters.” 

The e.G.S. system of units for the e.xpression of 
meteorological measurements has continued to make 
headway, and is being gradually introduced into all 
the publications. In this connection it is noted that 
the substitution of the millimetre for the inch in 
the measurement of rainfall “ has met with less appre- 
ciation ** than the other radical changes in progress. 
The necessity of uniformity is well shown by the 
publication of data dealing with the meteorology of, 
the globe for iqii on the basis of two stations for 
each 10° square, which is at present passing through 
the press under the title of . the “Roseau Mondial 
IQII.” In this publication pressure is given in milli- 
bars, Icmj^erature in degrees absolute, and rainfall in 
millimctrt's for all stations. 

A request received early in 1914 through the Foreign 
Office and the Board of Agriculture and Fisheries 
regarding the application in this country of meteoi'o- 
logy to agriculture, forms the subiect of an exhaustive 
reply given in extenso in appendix 2. It is pointed 
out that the lino hitherto taken by the Meteorological 
Office, “as guided by tradition and precedent,*' has 
been to supply information likely to* be of value to 
agriculturists in the form of weather, forecasts- arid* 
statistical reports, leaving the application of the data 
to the problems on hand to any who are disposed to 
take advantage of the matenaL provided. The office 
resources do not include a staff to elucidate the ques- 
tions .involved, and a similar position obtains at the 
Board of Agriculture and Fisheries. The data pro- 
vided are but little used bv agriculturists. “Many 
persons arc willing to receive forecasts by telegraph, but 
are unwilling to pay for the tclegranrs,** and as the 
British race is not in the habit of paying. for anything 
until its value has been amply demon.strated, both th'* 
j Government and the farmer are waiting for the prac- 

^ Tenth Annual Report of the Meteoro1oKic.tl (’ommitlee to the 
CominU.MonerH of fti*. Majesty's Treasur for the Year ended March 3' 
|<>T5> Pp. 9t* (I<ondon; H.M S.O. ; Wyman and Sons, Ltd., >9'^' 
Price 5 j<f. 
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tiial* value of the forecasts, to be established.* This can 
only be done by trial, and both sides are waiting for 
the other to demonstrate, beyond cavil, the value of 
the information to»be supplied. The fundamental diffi- 
culty seems to be that the farmer has made his own 
study of the weather, and uses it in his own way with- 
out . committing, the results to writing, while the 
Meteorological Office prints large masses of data 
without knowing precisely in what directions to dis- 
enss them in* relation to agricultural problems. 

Appendix 4 deals with proposals for the establish- 
ment of a “Central Observatory for the Investigation 
of the Upper Air,” in which it is pointed out that since 
1905 the small sum of 450^. a year has been available 
for the purpose of upper air research. Having in view 
tho great and rapidly growing importance of the aero- 
nautical and aerological aspects of the work, especially 
in relation to aviation, it is to be hoped that this 
scheme will go through. The services rendered by 
Mr. W. H. Dines, F.R.S., in the past arc so well 
known that the mere mention of them is an ample 
guarantee that the annual appropriation of some 1000/. 
In 1500/. proposed would be money well expended. 
I’he site suggested is at Benson, in Oxfordshire, which 
iias many advantages to recommend it as a position 
for the central aeronautical observatory rontemplateci. 


TBE ^ATVRE OF EXPLOSIVES. 

I T was suggested in the review of Mr. A. Marshall’s 
important work on “Explosives’* in Naturk 
of June 3, 1^15 (vol. xcv., p. 366) that tho book would 
be improved if it ha6 an introductory chapter dealing 
with the general principles on which the comnosition 
• and action of explosives de|M?nd. Mr. Marshall, writ- 
ing from Naini Tal, India, says that he had prepared 
a chapter on the 'lines suggested for another shorter 
work of a less technical character than that which 
was the subject of our review. Unfortunately, 
through pressure of other work, hc^ has been obliged 
10 postpone for the present the completion of this book, 
but he sends us the chapter; and wc arc glad to 
publish it as a separate article, as the subject is of 
, particular interest at the present time. 


Kxpr.osiox. — When gas or vapour is released so 
suddenly as to cause a loud noise an explosion is said 
to occur, as, for instance, the explosion of a steam 
boilcH or a cylinder of compressed gas. Great and 
increasing use is made of explosive processes in gas, 
petrol, and oil engines for driving machinery of all 
kinds. In these engines the material that explodes 
is*a mixture of air with combustible gas, vapour, or 
finely-comininutcd liquid, and in the explosion these 
arc suddenly converted into water vapour and the 
oxides of carbon, which latter are gases. Although all 
thesd things are liable to explode, none of th<*ni are 
called explostvd^; this term is confined to liquid and 
solid substances, which produce much more violent 
effects than exploding gaseous mixtures, because they 
occupy much smaller volumes originally. • 

Explosive. — ^An explosive is a solid or liquid sub- 
stance or mixture of substances which is liable, on 
the application of heat or a blow to a small portion 
of the mass, to be converted in a very short interval 
of time into other more stable substances largely or 
entirely gaseous. A .considerable amount of heat is 
*^lso invariably evolved, and consequently there is a 
name. • * 

. Gas Evoujtion. — ^That evolution of gas (or vapour) 
»s essential in an explosion is rendered evident by 
considering thermit. This consists of a mixture of 
a metallic oxide, generally oxide , of iron, with 
«'tluminium powder. When suitably ignited the 
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aluminium is converted into oxide and the iron or 
other metal is set free in a very short interval of time 
with the evolution of an enormous quantity of heat, 
but there is no explosion. It is indeed because no gas* 
is evolved fhat thermit can be used, as it is, for local 
heating and welding. 

Heat Liberation. — It is also an essential conditions 
that heat should be evolved in an explosive reaction, 
otherwise the absorption of energy due to the work 
done by the explosion would coof the explosive and. 
consequently slow down the reaction until it ceased^ 
unless heat were supplied from without. Ammonium 
carbonate, for instance, readily decomposes into carbon^ 
dioxide, ammonia, and water, but in so doing it 
absorbs heat; consequently the reaction is much too* 
slow to be explosive. Ammonium nitrate, on the- 
other hand, is decomposed into oxygen, nitrogen, and 
water, with the evolution of heat, and is consequently^ 
liable to explode. A violent impulse is required to* 
start the explosion, but once it is started the energy 
(or heat) liberated suffices to propagate the explosion, 
unless the conditions be such that the energy is dissi- 
pated more rapidly than it is liberated. 

Sensitiveness. — Another essential for an explosive 
is that tho re.action shall not set in until an impulse- 
is applied. If the reaction set in spontaneously, it is 
obvious that its energy rannot be utilised in the form 
of an explosion. A mixture of sodium and water 
evolves hydrogen with the libeiation of heat, but 
reaction sets in nnmcdi.itely the tw^o substances come- 
in contact w.ch one another. Different explosives re- 
quire impulses of very different strengths to cause them 
to explode. Some, such as diazobenzene nitrate, are 
I exploded by a slight touch; these explosives arc of no 
practical utility as they are too unsafe. Others, such 
as fulmiililc of mcrcur>’, are exploded by a moderate 
blow or a small flame; these are used principally for^ 
charging caps and detonators, a small quantity serving 
to explode a large amount of, some other less sensitive- 
explosive. Most of the explosives now used can be 
exploded by a blow only if it be extremely violent, and 
many of them cannot be exploded by a flame in the 
open in ordinary circumstanres. The tendency is to 
use less sensitive explosives because they are safer to 
handle, but if .should never be forgotten that the term 
; “safe,’’ when applied to an explosive, is only a com- 
i parntive one. The duty of an explosive is to explode, 

I and if it is not treated with proper respect it will, 
sooner or later, explode at the wrong time with ex- 
tremely unpleasant results. 

Before the subject of explosives was understood so 
well as it is now, inventors were very liable to think 
an explosive was very powerful, and therefore valuable 
merely because it was very sensitive, whereas too great 
a degree of sensitiveness is •really a/nost objectionable 
feature. In' the middle of the nineteenth century many 
such mixtures .as potassium chlorate and picric acid 
I were proposed through this want of comprehension of 
a fundamental condition. 

CoNSTirrENTs OF Explosives. — ^The explosive 

gaseous mixtures used in gas and oil engines to which 
reference has been made are composed of a combu.stible 
material, consisting largely of cfti'bon and hydrogen, 
and air, the useful constituent of which is oxygen. 
Similarly, nearly all commercial explosives^ are com- 
posed partly of combustible elements, of which carbon 
and hydrogen are the most important, and partly of 
oxygen combined, but n4t directly with the hydrogen 
and carbon. On explosion the oxygen combines with 
the hydrogen to form 'water, and •with, the carbon to* 
form carbon monoxide or dioxide, or ^ mixture of the 
two. It is the heat set free in this combu.stion that is ^ 
the main or entire cause of the rise of temperature. ‘ 
TTie formation of these two oxides of carbon liberates 
very different quantities of heat; 12 grams of carbon 
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unite with i6 grams of oxygen to form 28 grams of pose them ^ than the nitrates, and have more available 
carbon monoxide with the liberation of 29 large oxygen. As thcy'are now produced at quite low cost 
Calories, and the same quantity of carbon unites with by electrolytic methods, it is not surprising to find that 
^ grams of oxygen with the liberation of 97 large they are being used more and more for the manu- 
Calories. ^ facture of explosives. Ammonium nitrate and per- 

Consequently an explosive is considerably more chlorate decompose with the evolution of heat, this 
efficient if it contains sufficient oxygen to oxidise the being due to the formation of water, but the avail- 
carbon entirely to dioxide, but the effect is reduced able oxygen is diminished by the same cause. Ammo- 
to some extent by the relatively high specific heat of | nium nitrate can be detonated by itself, although 
carbon dioxide. In some classes of explosives, how- I only with difficulty, and then gives a large volume 
ever, a very high temperature is objectionable ; this is | of gas at a comparatively low temperature. In conse- 
the case with smokeless powders and explosives for ! quence of this low temperature it has been found 
use in coal mines. Smokeless powders, therefore, are I very useful as a constituent of safety explosives for 
generally made of such a composition that the greater | use in coal mines, but it also forms part of many 
part of the carbon is oxidised only to monoxide. But | other high c^xplosives. Ammoniun^ perchlorate suffers 
there is always some carbon dioxide formed, for it | under the disadvantage that amongst its products of 
takes up some of the oxygen from the water vapour explosion is the poisonous gas, hydrogen chloride, or 
and liberates hydrogen, or if the total quantity of hydrochloric acid. 

oxygen be very small there may even be free carbon Potassium jjermanganatc and bichromate have also 
produced. In the case of safety explosives for coal been used, but they possess no special advantages. Per- 
mines, the temperature of explosion is also sometimes I manganate explosives are often inconveniently sensitive, 
kept low by restricting the proportion of oxygen, but * Attempts have also been made to use liquid oxygen, 
fhis means is not free from objection because carbon which has the advantage of being cheap and contain- 
monoxide is poisonous. Other methods are therefore ing 100 per cent, of available oxygen, but the diffi- 
adopted in some safety explosives to reduce the tern- culties of employing a liquid which boils at 200*^ C. 
perature. below the ordinary temperature are so great that these 

Oxygen Carriers. — ^The oxygen may either be con- attempts were given up. The permans are, however, 
tained in a separate compouhd, such as saltpetre, making great efforts to develop these explosives for 
which is mixed mechanically with the combustible work in mines, so as to set free a corresponding 
material, or the two may be combined together in a quantity of nitrates for military use. For the same 
single compound, as is the case with nitro^cerine, reason the German authorities are encouraging the 
trotyl, and many other modern explosives. The sub- use of chlorates and perchlorates, 
stances rich in oxygen are often referred to as “ oxygen Combustible Constituents. — Jn black powder the 
carriers ** ; those most used are nitrates, chlorates, and combustibli's are charcoal and sulphur ; in blasting 
perchlorates, in which the oxygen is united t^nitrogen explosives many sorts of organic matter have been 
and chlorine respectively. Ordinary gunpwder, or used or proposed, and some inorganic substances, speh 
9 black powder,” belongs to the class of explosives as potassium ferrocyanide, ammonium oxalate, and 
that have separate oxygen carriers, in this case salt- i antimony sulphide, but those in common use are not 
petre. The following tab^e shows the properties of the ! very numerous. For explosives containing nitro- 
principal oxygen carriers : — ’ glycerin an absorbent material must be used, and of 


Oxyeen 

carrier 

Molecular 

right 

• 

Density 

Reaction 

Heat evolved 

per per 

OxvRen 

per 

available 

per 

NitViites. 

Potassium ... 

lOI’I ... 

208 ... 

2KN0,-=K.,() + Nj+50 ... 

inol. 

. -75*6 

100 gr.'ini't. 1 

... -74*8 ... 

^0 grains. 

39*5- 

too c.c. 

. 82 

Sodium 

850 ... 

2*26 ... 

^XnNO., — Na.0+'N,+ 50 ... 

. -6o'5 

... -7r‘l ... 

47 . 

106 

Calcium 

1641 ... 

236 ... 

Caf X OA,= Ca'O + N2+ 5O ... 

" 70*6 

... -430 .. 

49 • 

• *'5 

Barium 

2615 ... 

32 ... 

I5a(N(),C-Ha()4-N,+5() ... 

. -“94*4 

... -^61 ... 

3* • 

. 98 

Lead 

331* ••• 

458 ... 

PWN().,);--rb0 + N;+50 ... 

. - 54*6 

... -i6*5 ... 

24 . 

. I M 

Ammonium 

80*1 ... 

171 ... 

NH4.N03'=2H.p + Nj+0 ... 

. 4-27*6 

••• +34*5 ... 

20 . 

• 34 

Chlorates, 

Potassium ... 

1226 ... 

2*00 ... 

KC10.,-=Ka + 30 

. 4-rr9 

... 4- 97 ... 

39 

.. 78 • 

Sodium 

io 6 ‘£ ... 

2*20 ... 

.X,iCla,-=NaCl + 30 

. 4-131 

... +12*3 ... 

45 • 

.. 103 

Barium 

304-3 ... 

3**i5 

Ha(a(y^UaCL4-6() 

.. +25-9 

... + 8-5 ... 

31*5 • 

.. 100 . 

Perchlorates, 

Potassium ... 1386 ... 

2*54 ... 

KC10, = KC1+40 

.. - 7-8 

... ~ 5*6 ... 

46 . 

• 

.. 117 

Sodium 

122*5 ••• 


NaCI0,-NaCI+40 

.. -12*4 

... ~ 10*2 ... 

52 . 

.f» — 

Barium 

3363 ... 

— 

Ba(CI04},= BaCl.,+60 

•• " 4'3 

... - 13 ... 

38 

.. — 

Ammonium 

ii7*5 ... 

• » 

1*89 ... 

3NH4C10,-2HCH-3H,0 + 50 . 

.. 4- 29-5 

... 4-251 ... 

34 . 

.. 65 


It will be seen that the proportion of available these wood meal is the most usual, but flour and 

oxygen is about the same in the chlorates as in the starch' are constituents of some nitroglycerin €Xpl<v 

corresponding nitrates, but whereas the chlorates de- sives, and in a few cases such substances as tan meal 

compose with the evolution of .a small amount of heat, and prepared horse-dung are present. Cork charcoal 

the^ nitrates require a considerable amount of heat to .has great absorptive power, but its high cost prevents 

split them up, except in the case of the ammonium its use. Ordinary charcoal is a constituent of some 

compound. Explosiires containing chlorates are conse- explosives, as also is coaf-dust. American dynamites 
quently much more powerful than those containing often contain resin and sulphur, and these constituents 

.nitrates,, but they ai^ also very sensitive unless special are sometimes met with in other explosives. Oily mate- 

measures are* adopted to render them more inert. The rials, such as castor oil, vaselin, and paraffin wa'- 

perchlorates require considerably less heat to decom- I reduce the 'sensitiveness of pn explosive, and one 
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Other of them may usually be found in . a chlorate 
blasting explosive. The addition of aluminium greatly 
increases the heat of explosion; it is present in the 
explosives of the ammonal, type. 

Nitro-aromatic Compounds. — Modern high explo- 
sives very frequently contain nitro-dcrivatives of the 
aromatic compounds obtained from coal tar, especially 
the mono- di- and tri-nitro-derivatives of benzene, 
toluene, and naphthalene. The nitro-groups in these 
compounds contribute oxygen for the explosive re- 
action. The triniiro-compounds of substances con- 
taining only one benzene ring are explosives in them- 
selves ; trinitrotoluene, for instance. Trinitrotoluene is 
not only a constituent of composite explosives, but is 
also very largely used by itself as a charge for shell 
and submarine mines, and for other military and 
na^al purposes, for which its insensitiveness combined 
with its great violence render it suitable. Picric acid 
(trinitrophenol) is also much used for these purposes, 
and trinitrocresol to a less extent. Although they 
detonate with great violence, these trinitro-compounds 
• do not contain sufficient oxygen to oxidise the whole 
of the carbon they contain even to the stage of carbon 
. monoxide. Their power as explosives is, therefore, in- 
'cr||ised by mixing them with oxygen carriers. Com- 
mercial explosives containing trinitrotoluene always 
have also some other constituent which can supply 
the deficient oxygea. 

Nitric , Esters. — Nitroglycerin and the nitro- 
celluloses are the principal members of another very 
important group of substances that can be used as 
explosives without admixture. Strictly speaking, they 
are not nitro-derivativ^s, but nitric esters. The more 
highly nitrated celluloses, such as guncotton, contain 
; enough oxygen to convert all the hydrogen into water 
and the carbon into monoxide, and even some of it 
into dioxide. Nitroglycerin, C3H,N,Og, not only has 
enough to oxidise entirely all its hydrogen and carbon, 
but also has a little oxygen left over. Nitroglycerin 
is the most powerful explosive compound known, but 
its power is increased by dissolving In it a small 
proportion of nitrocellulose, which utilises the excess 
of oxygen and at the same time converts it into a 
gelatinous solid known as blasting gelatin. 

^ Smokeless Powders. — All smokeless powders con- 
sist largely of nitrocellulose, which has been more or 
less gelatinised and converted into a compact colloid 
by means of a suitable solvent ; many of them contain 
practically nothing else, but in others there is a con- 
sideTrfble proportion of nitroglycerin. Small per- 
centages of mineral jelly, inorganic nitrates, and other 
Substances are also added, in many cases to improve 
th<} ballistics or the stability. Powders for rifled arms 
are always colloided as completely as possible, whether 
they be for small-arms or ordnance, to make them 
burn slowly and regularly, but in shot-gun powders 
the. priginal structure of the nitrocellulose is not 
always destroyed entirely, as they are required to 
burn comparatively rapidly. 

^ ENDOTtnsRMic Compounds. — There are some explo- 
sive compounds which do not depend at all for their 
action Oh oxidation or reduction. These are endo- 
thermic substances, which decompose with the evolu- 
hon of gas and heat ; they are usually rather sensitive. 
The only compounds of this class that arc of commer- 
cial importance are fulminate of mercury, Hg(CNO),, 
and lead azide, PbNa, both of which are used only 
for exploding other explosives. 

Velocity op Explosion. — The heat and gas evolved 
are the two principal factors which govern the power 
of an explosive, t.c. the amount of work it can do in 
the way of ^splacing objects. But the time taken 
^ the explosion is also a matter of great importanoe. 

fate of explosion is measured by making a column 
Of the explosive, confining it, if necessary^ in a metal 
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tube, and measuring the time that the explosive wave 
takes to travel a known distance. In blacks powder 
i and similar nitrate mixtures the velocity of explosion 
I is only a few hundred metres a second, but with 
j modern higl^ explosives the velocity of detonation is 
! from twOr to seven thousand metres a second. This 
> naturally makes them much more violent and de- 
j structive. Explosives of the gunpowder type are used 
I when earth or soft rock is to be blasted, or when the 
I material must not be broken up too much. Propellants 
; for use in firearms are required to burn slowly; for 
' rifled arms they must be slower even than gunpowder, 

I They are not exploded by means of another high 
I explosive, but merely lit by a powerful flame, and 
I should then burn by concentric layers. The rate of 
! burning increases with the pressure in the gun, but for 
completely gelatinised powders it is less than a metre 
I a second. A. Marshall. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

I The Scottish Association for the Medical Education 
i of Women has placed with the authorities of the 
I University of Edinburgh the sum of 237/. for the pur- 
I pose of founding a prize for women medical students. 

I The Foulis memorial scholarship of the University 
: of Glasgow has been awarded to Dr. John Cruick- 
j shank, pathologist to the Crichton Royal Institution, 

I Dumfries, for distinction in original work in patho- 
logy. 

It is announced in the issue of Science for January 
14 that four business men of Portland have contri- 
buted 500^. toward the new buildings for the medical 
department of the University of Oregon, Portland. 
This makes available the to,oooI. appropriated by the 
State. The officers of the college now propose to 
raise an additional 2o,oooL 

The issue of the Pioneer Mail for January i contains 
a report of the eleventh session of the Indian Indus- 
trial Conference, which commenced its sittings on 
l>cccmbcr 24 last. It was the first time the conference 
: had met in Bombay since its inception. There was 
an unusually large attendance of delegates and distin- 
I gutshed visitors. The president, Sir Dorabji J. Tata, 

, is one of the pioneers of Indian industry. In the 
I course of his address, he referred to the importance 
, of industrial education, and said industrial education 
, in the widest sense of the term is primarily the func- 
! tion of the State. But a good many people wish the 
' State to go far beyond this rdle and to enter into the 
! actual field of industrial enterprise. The president’s 
; message to the Congress, an^i through it to his country- 
' men, was “ Educate, Organise, Ca-operate.** Scien- 
! tific, technidal, economic education is the function of 
' the State, but he said they must take their share of 
; the burden. If they really wanted higher scientific 
1 education and were determined to profit by it, the^ 

1 would get it. Dr. H. H. Mann, principal of the Agn- 
I cultural College, moved a resolution earnestly recom-. 
mending the establishment of a ^^hnological faculty 
at the principal Indian universities, the development 
of already existing technical institutions, the owning, 
of new institutions, and the gradual introduction of* 
technical instructibn in primair and secondary schools. 
The resolution, which was adopted, appealed to men 
of capital and industry tef help young Indians technic- 
ally trained in finding practical wo^k and employment. 

There is a widespread opinion arnong competent 
authorities that an independent Inquiry should be made 
into our system of education, particularly as regards 
its organisation, the powers ot the Board of Educa- 
tion, the relations of the Board to locll educationr 
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authorities, and even the c^ualification^ of nieinbers of 
the Board assigned to special posts in connection with 
work of science and technolo^, subjects and methods 
of instruction, and the like. The matter was brought 
before the House of Commons on January 26 by Sir 
Philip Magnus, who asked the IVimc Minister '' whether 
he will consider the desirability of appointing a Com- 
mittee of Members of the House of Commons, and of 
other persons interested in and having a practical 
knowledge of the subject, to inquire into the present 
organisation of Education in this country, and to 
report as to whether, having regard to the experience 
gained in the operations of the w-ar and to the new 
social and economic conditions that may result when 
the war is over, any and, if so, what changes it may 
bo thought advisable to introduce into our national 
system of education, with a view to establishing, 
without unduly interfering with other aims, a closer 
connection between our commercial and industrial re- 
quirements and the teaching provided in our several 
educational institutions, and in order to secure such 
further development as may be found necessary of 
existing facilities for scientific research and the better 
training of all classes of the population for the activi- 
ties in which they may be severally engaged?” Mr. 
Asquith’s reply was somewhat evasive of the points 
raised ; and the substance of it was that he did not think it 
would be desirable to set up the Committee suggested, 
and that the President of the Board of Education 
would be glad “to consult all persons or bodies who are 
in a position to give advice on this matter.” As the 
functions and influence of the Board itself are among 
the main points requiring consideration, the reply 
cannot be regarded as very satisfactor}% and we hope 
that Sir Philip Magnus will raise the mat^ter again. 
The Board is now practically the supreme governing 
body, not only of almost every grade and class of 
school, but also of most of our university institutions; 
and in its hands lies the scheme for the development 
of scientific and industrial research. As wc under- 
stand the question, on,e of the objects of the Com- 
mittee would be^ to inquire whether the Board is pro- 
moting educational and other work adapted to modern 
conditions and national needs, and whether practical 
and scientific studies can receive adequate attention 
under its present constitution. There are many who 
think otherwise, and a Committee could determine 
whether the dissatisfaction is well founded or not. 

A COMMITTEE of the Association of Public School 
Science Masters has drawn up a strong memorandum 
on the unsatisfactory position which science occupies 
in national affairs, and particularly in our public 
schools and the old universities. The memorandum 
is signed by many distinguished leaders of scientific 
work and thought, and communications with reference 
to it are invited by the committee; they should be 
addressed to the secretary, Reorganisation Committee, 
107 Piccadilly, London, W. A few of the matters 
mentioned in the memorandum are here summarised : 
Not only are our highest Ministers of State ignorant 

.of science, but the same defect runs through almost 
all the public departments of the Civil Service. It is 
nearly universal in the House of Commons, and is 
sharra by the general public, including a large propor- 
of those engaged in industrial and commercial 
enterprise. An important exceplioft to this' rule is 
fuf’nished by the Navy, and also by the medical service 

* of the Army. Our success liow, and in the difficult 

• time of reorganisation after the war, depends largely 
on the possession by our leaders and administrators of 
scientific method and the scientific habit of mind. 

> For more tl^n fifty years efforts have been made by 
those wte, ere convinced of the value of training in 
experimental sciencie to obtain its introduction into the j 
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schools and collejg^es of the country as an essential past 
of the education given therein. At Camlarfa^' Only 
four colleges are presided ovor by men of scientific 
training ; at Oxford not one. Of the thirty-five largest 
and best known public schools thirty-four have clas»caL 
men as headmasters. Science holds no place in the 
list. Science has been introduced as an optional sub- 
ject for the Civil Service examinations, but matters 
are so arranged that only one-fourth of the candidates 
offer themselves for examination in science. It does 
not pay them to do so ; for in Latin and Greek alone 
(including ancient history) they can obtain 3200 marks^ 
while for science the maximum is 2400, and to obtain 
this total a candidate must take four distinct branches 
of science. For entrance into Woolwich, science has 
within the last few years been made compulsory, but 
for Sandhurst it still remains optional. This college 
is probably the only military institution in Europe 
where science is not included in the curriculum. If a 
Bill w*ero passed directing the Civil Service Commis- 
sioners and Army Examination Board to give a pre- 
ponderating— or at least an equal-— share of marks in 
the competitive examination to science subjects, with 
safeguards so as to make them tests of genuine scien- i 
tific education and not an incentive to mere “cra||,”^ 
the object we have in view* would be obtained. Even- 
tually the Board of Trade would be replaced by a 
Ministry of Science, Commerce, and Industry, in full 
touch with the scientific knowledge of the. .moment. 
Public opinion would compel the inclusion of 'great 
scientific discoverers and inventors as a matter of 
course in the Privy Council, and their occupation in the 
service of the State. Our desire is to direct attention 
to this matter, not in the interests of existing profes- 
sional men of science, but as a reform which is vital * 
to the continued cxisteiuc of this country as a Great 
Power. 

SOCIEriES AND ACADEMIES. 

London. 

Royal Society, January 27.- -Sir J. J. Thomson, 
president, in the chair. — Prof. J. Joly : A collision 
predictor. The collision predictor is a mathematical . 
instrument of simple construction. It enables the 
mariner when navigating in fog or thick weather to 
foretell risk of collision with another ship, and also the 
moment at which the risk is greatest. The ships con- 
cerned arc supposed to be aware of each other’s course 
and speed, and (at intervals) of their distance apart. 
The determination of distance is made according tq 
principles described in a previous communication to the 
Royal Society. The operation of taking a reading on 
the collision predictor takes less than half u minute. 
The construction of the instrument and the principles 
involved cannot - be conveyed without diagrams.— Dr. 
C. Chree ; Discussion of Kew magnetic data, 
especially the diurnal irregularities of horizontal fdrc<* 
and vertical force, from ordinary days of th® eleven 
years 1890 to 1900. The paper is mainly devoted to 
a discussion of the results of measurements of the 
horizontal force and vertical force curves from ih^ 
magnetographs at Kew Observatory for the eleven 
years- 1890 to iqoo. Subsequent to 1900, artificial elec- 
tric currents diminished the value of the curves. ^ One 
of the main objects is the study of the diurnal variation 
as given by “ordinary” days, i.e. all days with the 
exception of the highly disturbed. The changes of 
the regular diurnal variation throughout the yea** 
are dealt with in detail, -and the inequalities are ex- . 
pressed in Fourier series. An investigation is also 
made of the annual inequality. For this purpose use 
is made of results for years subsequent to 
well as of those between' 1890 and 1900. The relation 
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•of* tlie diurnal inequality to suni-spot frequency is con- 
.sidered in the light of Wolf’s formula, the constants 
in the formula beings determined by least squares. 
•Considerable attention is also paid to the absolute 
•daily range or difference between the extreme values 
for the day. The frequency of occurrence of ranges 
•of different size is considered in detail. — G. W. 
Walker : A portable vanometer for magnetic survey- 
ing. The paper contains an account of a portable 
magnetic variometer for measuring horizontal force 
in a magnetic survey. The results obtained with it 
and with a Kew uninlar at forty-eight stations in the 
•course of the magnetic survey of the British, Isles in 
1915 are discussed. The operation of measuring force 
is reduced to a single reading of the instrument, with 
a reading of the temperature, at a definite instant of 
time, in place of the elaborate system of readings 
taking over an hour when a unifilar is used. It is 
•estimated that the normal error is not likely to exceed 
5y. — Prof. J. C. McLennan : The single-line spectrum 
of magnesium and other metals, and their ionising 
potentials. It has been shown that magnesium vapour 
traversed by electrons can be stimulated to the emis- 
sion of a single-line spectrum consisting of the wave- 
idllgth A —2852*22 A.U. It has been shown that the 
absorption spectrum of non-luminous magnesium 
vapour contains an absorption band at A =2852*22 A.U., 
and one at A =2073-36 A.U. As the lines A =2852-22 
A.U., and A =2073-36 A.U., are respectively the first 
members of the series v=2,Pa— 1-5, S, and v=i-5, 
S— m, P, respectively, the absorption spectrum of 
magnesium vapour h%s been shown to be analogous to 
the absorption spectra of the vapour of mercury, zinc, 
i and cadmium. The ionising potentials have been 
deduced for atoms of magnesium, in addition to those 
for the atoms of mercury, zinc, and cadmium. Con- 
siderations have also been presented which show that 
if Bohr’s theory affords an explanation of the origin 
of singk-line spectra, then Frank and Hertz and also 
Newman must have placed a wrong interpretation on 
the results of their direct investigation of the ionising 
potentials for mercury atoms. — F. Tinker : The micro- 
scopic structure of semi-permeablc membranes, and the 
part played by surface forces in osmosis. Micro- 
photographs of the common precipitation membranes, 
taken by a new method, show that such membranes 
are composed of small precipitate particles packed 
closely together, and ranging from o-i /x to i-o in 
diameter. Each of these precipitate particles is, how- 
ever, not simple in structure, but is itself an aggre- 
*gate. formed by the flocculation of smaller ultra-micro- 
scppic particles. Of the membranes examined, copper 
ferrocyanide and Prussian-blue have the smallest par- 
ticles. Precipitation membranes show most of the 
bhysica] properties of gels as ordinarily prepared by 
bulk. precipitation, but they have not the same mechan- 
ical structure gs the latter, the membrane having a 
• much finer texture than the gel proper. The pores 
in a cop’Per -ferrocyanide membrane range from 8 /x/x 
to 60 \kpL in diameter. Their size is such that they can 
block colloidal molecules mechanically, but not the 
, ordinary c^stalloidal molecules even when highly 
hydrated. The order of a series of membranes with 
respect to pore size is the same as that of their 
eificiency^ as semi-permeablc membranes. Copper 
ferrocyanide and Prussian-blue are the most efficient 
membranes, and they have also th'e smallest pores. 
There is a very, close connection between the osmotic pro- 
prties of a membrane and the extent to which the mem- 
^ane capillaries are under^he control of surface forces. 
Osmotic effects are probably the result of adsorption 
phenomena occurring at the surface of the membrane 
[^nd in tbe capillaries, ttue membrane teipg relatively 
inipermeablo to solutes negatively adsorbed, but per- 
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meable to sblutes positively adsorbed.— £. Newbery and 
J. N. Pring : The reduction of metallic oxides with 
hydrogen at high pressures. Metallic oxides have 
been heated to temperatures of 2500® C. in dry 
hydrogen pressures up to 150 atmospheres, water 
vapour being removed by metallic sodium. The fol- 
lowing oxides were reduced to metals ; — 

CraOj to Cr. MnOato Mn. 

The following oxides were reduced to lower oxides : — 
VaOa to VO TiOa to TiO. 

NbaOg to NbO. CeOa to CcaO,. 

UaO, to UOa. 

The following oxides were unchanged : — 

AlaOa, MgO, ZrOa, YaOa, ThOa. 

The metals obtained, chromium and mangane.se, are 
probably the purest samples of these metals that have 
been prepared up to the present. This supposition is 
supported by the sharp nature of their melting points, 
a feature which has not been ob.scrvcd with samples 
prepared by other methods. — H . Levy ; Discontinuous 
fluid motion past a curved boundary. The author 
considers the regions in the w( — ^ + i\l/) and 
D( = logds/dwj planes, corresponding to the problem 
of the discontinuous motion of a fluid in two dimen- 
sions past a curved boundary, and shows that the 
problem will be solved if the formulae can be found to 
transform these regions conformally into the same 
region in a f-plane. This the author succeeds in 
accomplishing by a synthetic method he has devised 
— the vectorial superposition of rectangles in the 
i2.plane. By this means it is demonstrated that the 
problem of the impact of a fluid against a boundary, 
differing by as little as may be desired from a given 
boundary, may be easily solved. The author pursues 
ih full detail the case of symmetrical surfaces and of 
plane surfaces with curv^ ends. A few particular 
cases are worked out completely. 

Royal Meteorological Society, January 19. — Major 
H. G. Lyons, president, in tjie chair. — Major H. G. 
Lyons ; Winter climate of the easterp Mediterranean. 
During the last fifteen to twenty years a large number 
of meteorological stations have been in operation, and 
from their published results we have an accurate and 
detailed knowledge of the meteorological conditions 
which prevail there at the different seasons of the year. 
These vary from the true continental climate of the 
Balkans, with its low winter temperatures and mode- 
rate rainfall at all seasons, to the Mediterranean 
climate of southern Greece and the Levant, with its 
mild winter, hot summer, and a strongly marked 
rainy season in winter. In lower Egypt these, char- 
acteristics also prevail in a more* intense form. .The 
geographical character of *the Balkan Peninsula and 
the surrourfding .seas, Syria and Palestine, and lower 

S t, affect to some extent the general climatic 
tions. The temperature in the Balkan region in 
winter is frequently very low, descending to o® F., 
and often below this at many stations, while frost 
occurs often at inland Greece, and occasionally through- 
out the eastern Mediterranean. |89iuary is the coldest 
month, and February differs but little from it, the 
first marked departure from winter conditions occur- 
ring in March. By this month, too, the waters of the 
Mediterranean begin to grow warmer. In winter rain- 
fall is heaviest on the lyestern shores of Greece and 
Syria, and markedly less on the eastern coasts. The 
Balkan rainfall has a maximum in November and 
afterwards decreases slightly, buf it is not heavy at 
any time. Rainfall decreases southw.'ird, and in lower 
Egypt the amount is insignificant. Northerly winds, 
which cause rough sea in the iEgean S& during the 
winter months are more frequent than southerly winds 
in the proportion^ of 2-5 to i. . \ 
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Cliftllen^t Soctetyt January 26. — Profk E. W. 
McBride in the chair. — C. Tate Began : Larval fishes 
from the Antarctic. The development of J^yct&pnum 
aniarcticum was contrasted with that of the northern 
M, glacude, and. larval and post-larval stages of species 
of Nototheniidae and related families were described. 
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W •' 

‘ * TKn|lQ)EMY)/ySM of science, published in the daily papers a 

Jw 6 / > v-v.. * referred to in our issue of 

' *•“ • 'February *^3 (p, 646), directed attention to some of 

^*^0 defects^ in our national organisation as regards 
whaj'iwlay be termed ^ientific equipment. Though 
; . science enters into every part of modern life, and 

’;A|^scK:iatipi^:t^bH;' f.addre^^^^^ of scicIntiHc method is necessary for success in all 

JHrain Powifiir oti History/* it Is* not too, much, to uiidertakings, the affairs of the country are in the 
,say that his statement of the m^d for the pro- hands of legislators who not only have little or no 
motion of . intimate relations, between staiecraft, . '.acquaintance with the fundamental facts apd prin- 
industry, science*, and education fell mostly,, oq ^ciples signified by these aspects of knowledge, but 
inattentive ears.* The lessons in m<>derii' history also do not understand tiow such matters can be 


taught by thkt address were unmistakable^ and 
the statement of consequences of , continued it^l^t 
of scientific factors^ of national progress was 
prophetic, yet little heed^ was given to these sub- 
jects until the outbreak of hostilities revealed. the 
weakness of our industrial position in comparison 
with the pbwefful and highly-organised forces 


best used to strengthen and develop the State. Our 
administrative officials are also mostly under the 
same disabilities, on account of ’their want of 
scientific training. They' and army officers are 
educated at schools where science can receive 
little < encouragement : “Of the thirty-five largest 
and best-known public schools thirty-four have 


fighting against us. War has caused ail awaken- classical men as headmasters ** — they do not. take 


ing which the ple$£sant times of peace failed to 
bring about; and otir newspapers and magaitines 


lip scientific subjects in the examinations for the 
Civil Service, because marks can be much more 


—general and technical,^ trading and scientific— easily gained by attention to Latin and Greek; 


arfe now giving attention to the subject and are 
publishing articles ‘"by men of science, manufac- 


they need not take science for entrance into the 
Royal Military College, Sandhurst, which is 


tiirers, and others on the provision to be made to ‘‘ probably the only military institution in Europe 
ensure that close co-operation between scientific where science is not included in the curriculunx**-; 


research and industrial development which is 
essential to the advance of a civilised communitv. 


and the result of it all is that science is usually 
.regarded with indifference, often with* contempt, 


The points which are being discussed, and the 
views expressed, have been familiar to most men 
of science for many years ; and Prof. E. B. 
Poulton was good enough to say in his recent 
Romanes lecture : “ It would not be right to speak 
on the national neglect of science without acknow- 
ledging with gratitude the patriotic position taken 
for many years by the journal Nature. If only 
.the warnings given again and again in its pages 
hjid been heeded, I am confident that long before 
this timo, Germany’s complete defeat and the 
•freedom of the world would have been achieved.” 

We hj^vc waited a long time for public en- 
lightenment us to the relation of science to 


and rarely with intelligent apprecia^tion by the 
statesmen and members 6f the public services 
whose decisions and acts largely determine the 
country's welfare. 

The defects of a system that places the.diuef 
power of an organisation which heeds under- 
standing of science in every department^ in the 
hands of people who have not received any 
training in scientific subjects or methods, are 
obvious. Some remedies are suggested in the 
recent statement to whlq^i wc have referred; apd 
the signatories anticipate the * time when the 
Board of Trade will be replaced by a Ministry 
of Science, Commerce, and Industry, while lead- 


national* ajOfairs, knowing that while considera- 
tion of^ *thn subject was confined to scientific 
circles, it would remain outside the realm of prac- 
tical politics,’ where measures and administrative 
action .are;, not determined by foresight so much 
as by, mq^iency. Now that the war has shown 
the of the predictions of our scientific Cas- 
sandraSy there is more reason to believe that 
action #i{1.1>d .taken 'fo .avert the consequences of 
n^Iect id the pMt and to provide the conditions 

A letter j^ighe 4 by & number of disttngruish^d 
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ing scientific men afid inventors are admitted to 
the Privy Council, and are given influential posi- 
tions in the State service. » 

We are in complete sympathy with the views 
to which the men of^ science who signed the 
statement have given their Support; indeed, all 
the points to which piA>lic attention has now been 
directed have on many .q(;icasiops been dealt with 
in these columns. Tba^ritish Science Guild was 
founded to ui^e aU >e«^ib^ authorities to give, 
science its rightful in national affairs, and 
it has persistently pUt forward these claims fblr. 
. ■ ^ ' ' B B 
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the past ten years or so. It is not a scientific 
society, or a Chamber of Commerce, or an edu- 
cational association, but a nationa) org^anisation 
in which the activities of all these bodies are 
united by the common bonds of scientific efficiency 
for the good of the State. While, therefore, the 
publication of the letter on the neglect of science 
is opportune and welcome, it seems unnecessary to 
, form a “Reorganisation Committee,** to which 
commun^ations are to be addressed. The execu- 
tive and other committees of the British Science 
Guild include leading representatives of all de- 
partments of pure and applied science, of many 
branches of commerce and industry, ' and of 
educational work from the primary iqhool to ' the 
university. It is not unreasonable to suggest, 
therefore, that the new and anonymous Reorgan- 
isation Committee, which has secured the signa-. 
tiires to the recent statement, should exert its 
activities through the British Science Guild, in- 
stead of acting independently of the guild, and 
thus presenting a divided front to the forces to 
be overcome. 

It is satisfactory to note that the White Paper 
[Cd. 8181] on British trade after the war, published 
last week, refers to the valuable work done by 
the guild with the object of promoting the manu- 
facture of laboratory glassware in the country. 
Shortly after the outbreak of the war, the Tech- 
nical Optics Committee took up the question of 
the supply of optical glass and instruments, and a 
committee was formed with the Association of 
Public School Science Masters to deal with the 
matter of laboratory glass. This committee found 
that glass manufacturers were disinclined to invest 
in new plant without some security against foreign 
competition after the war, but the difficulty was 
overcome by the guild sending a circular to more 
than a thousand schools and education authorities 
asking if they were prepared to undertake to use 
British-made glass during the war and for a 
period of three years after, provided that theM 
prices were not prohibitive. The list of hundreds ’ 
of schools and authorities wliich have given this 
general undertaking is published in * the journal 
of the g^ijd, justi^issued, and it should be of the 
greatest service to British manufacturers of 
laboratqty glass. The s^me committee of the 
^ guild fiias rendered like yaluable assistance by 
specifying toe chief* sizes ahd shaptfs^of glassware 
required for labo^^ry putpdses. These reports, 

Institute of Chemistry 
• in deterliiMVT]^>j^d pubUtolng formulsa for the 
manufacture 'Of many kinds hitherto 
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obtained fnc^fly. from abroad, have done more to 
give practice! ^.and scientific support to British 
glass manufacturers* than any (^vemment De- 
partment ha^ accomplished since the outbreak of 
hostilities. 

‘ We give elsewhere the main points and recom- 
mendations of ^he recent White Paper, in so far 
as they relate to scientific matters. It is encour- 
agii^ to find, that the influence of scientific re- 
search upon industry, and the need for the State 
to make adequate provision for its promotion, 
are generously acknowledged. The nation has 
been ill-prepared against industrial expansion in 
the modern sense, and therefore it has found itself 
in an inferior position in times of war. The 
British manufacturer is now called upon to be- 
come an industrialist, ancj to co-operate with the 
scientific investigator in the promotion of industry 
as a whole. The British man of science must 
similarly cultivate a fuller v;.interest in industrial 
applications, and appreciation of technical ex- 
perience; and the change of attitude will act 
progressively both on science and indi^ry. 
Finally, science should speak with k collf^ih^e 
authority, and demonstrate b^ the conduct of its 
own affairs that it is capable of organised actloh 
and clear 4 eading. We want to preserve the 
practical character of the British nation and yet 
to develop it to meet iflodern needs. That there 
can be successful organisation in manufacture is 
shown by the Ministry of Munitions; that the 
people can organise is proved by the position of 
the Tmdc Unions; that they can co-operate is 
evident from the success of the Co-operative 
Wholesale . Society. It remains to develop still 
further the great principles — to organise and co- 
operate — among artisans, manufacturers, * and 
scientific workers in order that our national, 
capacities may be employed for the utmost good. 

PSYCHOLOGY. 

The New Psychiatry : being the Morrison Lectures 
delivered at the jRoyal College of Physicians of 
Edinburgh in March, 1915. By Dr: B. 

Stoddart. Pp. iv + 66. (London; fiailli^ire 
Tindall, and Cox, 1915.) Price 2s. 6d. net. 

I T is the accepted duty of this journal to recog- 
nise all interests in natural knowle^e, and 
as problems of the mind are included in this group 
we may fittingly and appropriately rtrfer to tht: 
above volume. Mentql problems are not easy to 
solve, and the old methods of observation and 
duction — ^hitherto called psychblogical analysis- - 
have of late given y^ay to what has been describL*d 
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•asT psycho-analysis, the. assumed utility of the 
' latter claiming forjta fresh title jindci; the napie 
of the “new psychiatryi** Its author is Sigmund 
Freud, of Vienna; and one of itsr 'most brilliant ex- 
ponents is K. Yung, of Zurich, Who has lately 
tended to break away completely from the teach- 
ings and practice of* the so-called “Freudian 
■school.” This school has few disciples ' among ' 
thoughtful and reflective men and women. In this 
country healthier conditions and a more natural 
and ethical view of life maintain, and we recognise ' 
that man is not an animal dominated by crude 
instinct and base passion, as the disciples of Freud 
maintain, but that he is a responsible being,, 
fashioned after the image gf God, and endowed 
with mental, spiritual, and physical attainments 
which can be proved by an experience not that of 
men of science only. 

The causes, attributed by those whose lives are 
spent in the investigation of nervous and mental 
disorders to these pathological conditions, are ob- 
served chiefly in heredity, environment, education, 
fatigue, and various intoxications, whether' these 
ar^l^cnerated within the body or introduced into 
it'Tfroni wfthoiit, the latter, for instance, being the 
poisons of alcohol,^ syphilis, tuberculosis, etc. ; but 
•the disturbing effects of strong emotion, grief, 
anxiety, and worry caused by any one specific 
event, such as a moral emotion, arc also not 
excluded. Charcot, Hack jTuke, Savage, Janet, and 
many others have connected mental and nervous 
disorders with vivid emotional experiences, as also 
with the memories of these and with the conserved 
and revived ideas of such memories. It has been 
recognised that these memories may remain in the 
subconscious field, although capable of rising into 
the conscious mind under certain normal ab- 
normal conditions. It is the claim of the disciples 
of Freud that they can by “psycho-analysis” dis- 
close the . workings of this unconscious mind 
through the examination of spontaneously uttered 
thoughts, i.e., “frec-association,” and that all 
conscious thought and action are coloured and in- 
fluenced by the unconscious ones, which, indeed, ^ 
are looked upon as the springs of action of all 
conscious ideas, which implies that thq uncon- 
scious mtiid is the primitive soil out of which ail 
conscious thoughts originate, and out of which all 
intellectual 'proce$ses grow. Freud considers the 
conscious active mind of thought, feeling, and 
will to be a commingling of the unconscious and 
the conscious, in wjbich the lower level supplies the 
motive force, whilst the upper regulates it. Thus 
there are many mental states which may be packed 
together in the mind at oneT:ime, thougb one or 
more of thm; thay be repressed; as Bergson 
states, they may be compressed like steam in a 
No;‘24i5, Voi>96] 


boiler, so they may not rise to the conscious level 
of expression. 

It is within the knowledge of every practising 
physician that certain sensations or experiences 
are. bble to determine certain attitudes of mind 
which may appear after their memories have 
faded, and the hypothesis that the memories oT 
past experiences are potential agencies in deter- 
mining certain abnormal mental symptoms is also 
’'an acknowledged fact The teachings, of Freud^ 
have certainly tended to elucidate mafl|r facts in 
the uncanscioui$ field. He maintains, for instance, 
that in the education of children many incidents 
are (emembered, although more are forgotten; yet 
they remain engraved upon the marble of the un- 
conscious mind^ He cites the trend of social and 
ethical education to be mainly in the direction of 
repressing natural tendencies, suppressing feelings 
and ' passipns, personal wishes and sentiments, 
which is thus a constaht effort for the learning 
pupil, but which it succeeds eventually in more 
or less completely controlling. These tendencies, 
so repressed, may at any time become uppermost, 
and then give rise to wishes, longings, delusions, 
unfulfilled desires, dreams, or obsessions. 

Dr. Stoddart*s lectures are an eloquent brief 
for this Freudian school, and if his advocacy had 
j ended here we should have been satisfied, in- 
terested, and gratified ; but he carries his support 
to the extreme limit of Freudian disgust, and some 
parts of the lectures are unwarrantable, painful, 
and unjustifiable. Freud*and Dr. Stoddart both 
believe that there is an unwillingness to recall or 
evoke painful feelings, that these are kept under 
by an assumed ego, the “ endo-psychic censor,” or, 
more briefiy, the “Censor” — a purely artificial 
inhibiting factor. Lapses of memory, which cause 
us not to do things we wish io do and intend to 
do, drop out of the mind owing to their lack of 
interest, and not owing to the working of an 
active and repressive force. It is claimed for 
Freudism that a solution is ^obtained to the 
problem^ of grammar, language, literaturf , art, 
and religion, and this ambitious aspiration we 
should willingly have passed by; but because. the 
purpose of psycho-analysis is to discover some 
unpleasantly painful or shameful event in the past 
history of the patient, because!!.these taken to 
be the root cause of most cases of aortal ^perver- 
sion, and because sexilal matters are placed as the 
bed-rock of most cases of insanity— a hyj^thesis 
which is not only iunjustifiable and, unproven, 
but is also an insult to the^ clean mind of an 
innocent sufferer — ^we are compelled to remon- 
strate. The method: pf psyclb^ practised 
by this school of tfie new psychiatry ” has been 
^sponsible for suggesting' lewdi .bb^tionable, and 
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bestial thoughts to a pure inind, and such prac- 
tices should be repressed with pll the strengtl^of 
a controlling hierarchy — if such there be? It has 
been well said that ''a diagnosis in the Freudian 
sense is a diagnosis of the mind that made it.” 

In Dr. Stoddart's lectures there is much that 
concerns the psychiatric specialist, as he is in- 
terested in all the attempted explanations of 
perversion, but there is little here for the scientific 
* seeker after truth. The first chapter deals with 
fundamei|tal psychical instincts; the second with 
the technique of psycho-analysis ; and the last with 
its application. We are not in sympathy with 
much that is said by Freud *s English exponent, 
and we assert from practical experience and a 
definite knowledge of the effect of psycho-analysis 
upon those among whom the craft is practised — 
in so far as it is a probing for hidden and for- 
gotten sexual occurrences — that it is repulsive, 
disreputable, and ethically objectionable. 

Robkrt Armstkoxg-Joxes. 

THE ENERGY CHANGES IN VITAt 
PROCESSES. 

Principles of General Physiology. By Prof. 

W. M. Bayliss. Pp. xx+850. (London: 

Longmans, Green and Co., X915.) Price 215, 

net. 

W ITHIN recent years many workers in the 
domain of physiology have made use of 
the more modern physical and chemical methods 
in their investigations* as is evident' even from 
the most cursory study of present-day physio- 
logical and bio-chemical literature. .Such a book, 
therefore, as that Avhich Dr. Bayliss has just given 
us is of inestimable value to all who recognise 
that an approach to the study of physiology 
through the avenue of energetics is one that is 
bound to prove of great value. To deal satis- 
factorily with the principles of general physiology 
from this viewpoint requires, however, the ex- 
penditure of so nauch iabbiir that at first sight it 
appears unlikely that one writer can take the 
whole burden upon his own shoulders. Dr. 
Bayliss has taken infinite pains in the preparation 
of a well-reasoned presentation of the physico- 
chemical law’s which govern vital proccsse.s. 
Every pag^ isbowft tjvidcnce of a critical study of 
the literature, much of which, at least until re- 
cently, lay outside the region of the physiologist. 
One of the great advantages which will result from 
a careful study of this bo^ will undoubtedly be 
the direction of th^ attention* of the reader to the 
physico-chemical literature of w^hich the w'riter has 
.made 'such use. 

The first chap&r deals with certain of the pro- 
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perties of protoplasm, but naturally in a very 
brief forip, as the subject is discussed from a 
variety o! points of view in the subsequent chap- 
ters, The next seven chapters, along with chapter 
X., are in many respects the most valuable. They 
deal with such subjects as the laws of energetics, 
surface action, the colloidal state, permeability of 
membranes, osmotic pressure, the action of- 
electrolytes, and catalysis and enzyme action. In 
the very interesting chapter on surface action, the 
properties of substances at their boundaries with 
other phases, for example, surface tension and 
electric charge, and their influence on solubility 
and chemical reaction, are dealt with before taking 
up the .subject of adsorption. The parts played 
by mechanical surface energy and the electrical 
energy changes at a surface are carefully 
differentiated, and in the .study of the combined 
effects of the two factors, the higher value of the 
latter is referred to. The changes subsequent to 
ad.sorption, removal from svxface to interior or 
actual chemical combination, and the control 'pf 
the rate of chemical combination by the pre- 
liminary adsorption process, are dealt with in a 
most interesting fashion. The section on the 
electrical charge on colloids atid the part played 
by electrolytic dissociation on the same is, as ope 
would expect, a most excellent one. That most 
important subject in colloidal chemistry, namely, 
the action of electrolyte^i on colloidal particles, re- 
ceives due attention, the work of Hardy, Perrin, 
Burton, and Mines being specially referred to. 

In dealing with the proteins from the physico- 
chemical point of view, it might have been ad- 
visable to give a rather more detailed account of 
amphoteric electrolytes in order to lead up to such 
subjects as the iso-electric point or zone and its 
relation to the denatural ion or coagulation zopc. 

In the chapter on the permeability of mem- 
branes and the properties of the surface of c^lls, • 
a very excellent account is given of our present 
knowledge, but the subject requires .so much 
further work that the time has not yet come when • 
a clear account of the various factors, physical and 
chemical, can be given. In the chapter on osmotic 
pressure, and also later on in the chapter on 
secretion*, the writer refers to the influence which 
would be exercised by differences in permeability 
I in various parts Of the cell membrane; for 
example, the Surface next the blood vessels com- 
pared to the surface next the lumen of the tube. 
A. somewhat similar mechanism has been de- 
scribed by Lepeschin in certain organs- of plants. 

Tfihe chapter on electrolytes and their action is 
a most interesting Sne, but it would be advisable 
for the reader to supplement it by a study of a 
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iext-book on physical chemistry dealing with the 
' same subject. There is a slip in the e<^uation of 
the dissociatioi) constant in Ostwald’s “Dilution 
Law ” on p. i86. 

Henderson’s work on the maintenance of 
neutrality in the organism is very clearly de- 
scribed. In tlie carbonate phosphate equations 
given on p. 199 the proportion dissociated of 
NA2HPO4 in decimolar concentration is .given as 
■0 04 instead of 0*64, as is evident Irom the pro- 
portions required to obtain a hydrion concentration 
of 1*10“^. There are other slight numerical 
-errata in this summary of Henderson’s work. 

We can only allude briefly to the remaining 
■chapters, which are of a more purely physiological 
type. The essential characteristic of all is the 
originality of the treatment. Recent work in pro- 
tein and carbohydrate metabolism receives due 
attention, but, as one would expect, the later 
chapters on catalysis and enzymes and on secre- 
tion receive much more elaborate treatment. The 
author very rightly directs attention to the neces- 
sity for very careful examination of all cases of 
supposed anti-ferment production. Undoubtedly 
In many cases the influence of alterations in 
hydrion concentration and adsorption have not 
1>een sufficiently considered in experiments on the 
production of antibodies. 

The section dealing with excitation and inhibi- 
tion will l>c read with the greatest interest and 
profit by all physiologists. 

A slight alteration in the order of the closing 
chapters might have been advisable. The section 
on electrical changes in tissues receives an essen- 
tially modern treatment. It is somewhat pathetic 
that the older work in this, as in other depart- 
ments of physiology, has been entirely displaced. 
There is no reference to the work of Du Bois- 
Reymond, just as in the subject of reflexes wc 
find no reference to PflOger’s work. In the scope 
of this brief review we can refer only to tlie ex- 
cellent articles on the action of light, on respira- 
tion, and on the action of hormones, drugs, and 
toxins. 

The work 'as a whqje requires careful study, 
and wlH undoubtedly serve as an incentive to re- 
. search in many departments of physiology. It 
is written in a very pleasant style, and its value 
is enhanced by the interesting portraits of men of 
science whose work has contributed to the ad- 
vance of physiology along the Hires dealt with in 
this work. English physiology is indeed for- 
tunate in numbering among its most able research 
workers one who hsis been able to enrich the 
' science by this most valuable contribution to 
general physiology. 
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♦ A HANDBOOK FOR WIRELESS 
* TELEGRAPHISTS. 

Handbook of Technical Instruction for Wireless 
Telegraphists. By J. C. Hawkhead. Second 
edition, revised and enlarged. By H. M. 
Dowsett. Pp. xvi4’3io. (London: The Wire- 
less Press, Ltd., 1915.) Price 35. 6df. net. 

T his “Handbook of Technical Instruction for 
Wireless Telegraphists ” would more suit- 
ably be entitled a “Handbook for the use of 
Marconi Operators in Wireless Telegrr^hy,” be- 
cause it deals almost exclusively with the methods 
and apparatus of the Marconi Company. It is 
divided into throe parts : the first concerned with 
the elementary facts of electricity, the second 
comprising a couple of chapters on electromag- 
netic waves and receiving sets, and the third ex- 
plaining the special appliances and systems of 
apparatus in use in the Marconi Company’s 
installations. 

Except for the fact that operators on board 
shipthave not generally space in their cabins for 
many books, it is difficult to see why so much 
of this book should be occupied with the element- 
ary information on electrical facts given in dozens 
of other manuals. In the. first chapter the authors 
suggest that the term “difference of potential” 
is identical in meaning with the term “electro- 
motive force.” But this is not the case. We can 
have electromotive force created under conditions 
in which the term difference of potential has no 
meaning. Apart from one or tw^o little defects 
in exposition, the information in part i. is useful 
so far as it goes, but would scarcely be sufficient 
for instruction taken alone, and would be un- 
necessary for operators \vho have already obtained 
a grounding in the elements of electrical know- 
ledge elsewhere. 

Part iii., which deals with the special appa- 
ratus of the Marconi Company, is, on the other 
hand, very useful, and is characterised by many 
excellent diagrams arftl phote illustrations of 
actual ajjparatus. The schemes of connection and 
internal arrangements of apparatus are particu- 
larly good and valuable, since the operator out 
of reach of land is thrown entirely on his own 
resources if anything goes wrong with his ap- 
paratus. The great expcHfelice of Marconi’s 
Wireless Telegraph Company in land and ship 
installations has enabled them to perfect, in a 
very high degree, the details of all their apparatus 
so as to render it, far as possible, absolutely 
certain in operatiorr and highly efficient. 

A very interesting chapter is that on the Mar- 
coni standard i^-kilowatt wireless telegraph set^ 
which is that mostly used bn boar^ ship, every 
detail of which has beto the subjecrof the most 
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careful thoug^ht and invention on the part of the 
company’s experts. k 

The concluding portion of this chapter deals in 
an especially interesting manner with the details 
of the receiving sets employing the Marconi mag- 
netic detector, the crystal, and the Fleming oscil- 
lation-valve detectors. The balanced crystal and 
valve-detectors used for eliminating atmospheric 
disturbances are extremely well described. Chapter 
V. in part iii. is occupied with a description of 
the 5-kilowatt “ battleship ** set, which has par- 
ticular interest at the present moment. 

The following chapter is concerned with the 
portable and pack sets used in military work. 

For a reader, even although not professionally 
a wireless telegraph operator, who has some 
general electrical knowledge, this practical pari 
of the book will have considerable interest, and it 
can be strongly recommended ns containing a 
concise, detailed account of the apparatus most 
used in the conduct of those w^onderful feats of 
wireless telegraphy to which so many tra\jillers 
by sea have owed escape from death. Altogether, 
the book is a useful addition to the library of 
the wireless telegraphist, and its excellent illus- 
trations and good make-up are creditable to both 
authors and publishers. A very good feature is 
the intermingling of photo reproductions .showing 
the actual appearance of the apparatus, with well- 
drawn schemes of connections showing the 
arrangement of the circuits. 

Ot/i? BOOKSHELF. 

Manual of the New Zealand MoUusca. By H. 
Suler. Atlas of plates ; 72 plates with descrip- 
tions. (Wellington, N.Z. ; John Mackay, 
Government Printer, 1915.) n.p. 

The appearance of this volume of plates completes 
the publication of Mr. Suter’s “Manual of New 
Zealand MoUusca.” Nearly every species de- 
scribed in the text has been hgured, thereby en- 
hancing the value of tjie work as a bo<ok of 
reference. The Ml ust rations reach a high level of 
excellence, and the figures generally are clear, 
w^ell drawn, and adequate in detail. The least 
satisfactory are those on plates 2, 7, and 50, in 
which the details arc so obscured that the figures 
.are almost useless. 

The weakest psg:t;of this volume is that devoted 
to Nudibrhnch.s. Only fifteen out of thirty-seven 
species are illustrated, and only eight of these 
figures (plates 36 and 37) are sufficiently good to 
aid in the identification of species. These Mollusca 
must bef studied alive, ahcpthe figures drawn and*, 
reproduced in colour to be of any service. The 
difficulties of obtaining such figures and the high 
cost of reproduction have doubtless precluded 
' their use in thi$ ^ork. The explanations of the 
figures arc accompanied by a note of the actual 
size, presumably of the specimen figured, and 
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references to the.text, details for which those >Vhl> 
use the work will thank the author. 

We renew our congratulations to Mr. Suter 
and the Ne^ Zealand &>vernment on the publica- 
tion of this volume of plates. The author has 
earned the thanks of conchologists the world over, 
and particularly of students of Mollusca in the 
Dominion, for undertaking the work and for the 
thoroughness and care with which it has been 
done. W. M. T. 

Morphology and Anthropology. A Handbook for 
Students. By Dr. W. L. H. Duckworth. 
Volume i. Second Edition. Pp. xivH-304. 
(Cambridge : At the University Press, 1915,) 
Price 105 . 6d. net. 

In the eleven years which have elapsed since Dr. 
Duckworth’s indispensable manual made its first 
appearance, there has been a rapid growth in all 
those branches of knowledge on which “Morph- 
ology and Anthropology” are based. This is 
especially the case as regards our knowledge of 
the anatomy of the Primates- -particularly of the 
anthropoid apes. Hence in^the present e^lt|bn of 
his manual Dr. Duckw’orth has found it Accessary 
to expand that section which deals with the 
anatomy of the Primates and w'ith the position of 
the Primates in the mammalian phyhim to such 
an extent that it now appears as a separate 
volume. In its present shape this volume gives 
an excellent introduction to a systematic study 
of the anatomy of man and of the animals which 
are closely related to man in structure and in 
origin. So far as wc know, there is no other 
book in the English language which covejTs the 
same ground. 

By turning over and comparing the pages of 
Ihe present and past editions, particularly the illus- 
trations, one is struck by the progress made 
during the past eleven years. During th.at time 
the cortical areas of the brain of man and every 
group of ape has been worked out; Dr. Duck- 
worth has chosen excellent figures to represent 
this and other aspects of our progress. This 
volume is more of the nature of a new .work than 
of a new edition, so much has it been rewritten,* 
expanded, and in every way improved. 

Heaton's Annual. The Commercial Handbook 
of Canada and Boards of Trade Register, igi6.‘ 
Pp. 506. (Torbnto: Heaton’s Agency; Lon- 
don ; Simpkin, Marshall, Hamilton, Kent and 
Co., Lid.) Price 55. ^ •• 

The twelfth issue of this useful yearly work ol 
reference contains, in addition to its usual con- 
tents, which have been described on ptevious 
occasions, a new section entitled “Where to find 
it.” This part provides a guide to Dominion and 
Provincial Government reports and other standard 
publications showing those contents of interest to 
travellers, intending settlers, and others, and how 
the reports and book.s indexed may be procured. 
The volume may be commended especially to 
teachers of commercial geography who should find 
its mass of conveniently arranged information 
invaluable. 
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. LETTERS TO THE EDITOR, 

(The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return; or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

Latin as a Universal Language. 

In the notice of Prof. Guido Baccelli in Nature of 
January 27, you mention that at the meeting of the 
eleventh International Congress of Medicine in Romo 
in 1^4 he made a powerful appeal for the introduction of 
Latin as a universal language all over the world. This 
proposal seems to me so important and valuable that it 
should not be passed over with a simple reference, but 
should, on the contrary, receive the most careful con- 
sideration, not only from the councils of our univer- 
sities, from the heads of schools, and from educational 
authorities in general, but from all business men and 
all lovers of their country. 

It is generally conceded that the study of Latin is 
one of the best means of training a schoolboy’s brain. 
But an objection which is daily gaining force is that 
Latin occupies far loo much of a schoolboy’s time, and 
it is j|iyen undue prominence in examinations to the 
exclusK^ of other subjects of more value. Except for 
its use as a subject of training, Latin, as at present 
taught in most schools, is only of use to a few scholars, 
and the majority of those who have spent several pain- 
ful years in ac(juiring it at school find little or no use 
for it in after-life, and more or less completely forget 
it. But the case woAld be veiw different if Latin were 
generally taught, not as a dead, but as a living 
language; as, indeed, it is taught already in a few 
schools. Just as the boys in the Balearic Islands are 
s.aid to hfive acquired^ their skill in using the sling by 
the necessity of bringing down their dinners by it frorh 
places^out of their reach, so boys can learn very quickly 
to speak Latin correctly if they have to ask (or theiV 
food at table and other things they want in that 
language. 

As is said in your notice of Prof. Baccclli, a very 
slight alteration in the present curriculum would enable 
boys to speak Latin, but if it is to be a universal 
language a mode of pronunciation common to all 
countries must be employed. I am aware that the 
Board of Education has succeeded in introducing the 
reformed pronunciation in the secondary schools con- 
trolled by it, and that the rules of the Classical Asso- 
. elation are^ now widely adopted ; so that the founda- 
tions of a Ciniversal system have been laid. But while 
boys can learn to speak Latin correctly in school, it is 
out of school hours that they must learn to speak it 
.fluently. If the head boys in a school could be made 
to see that they will render valuable service to their 
country b5r setting a good example and speaking Latin 
in the cricket ground, football field’, and in talks 
amongst, themselves, the ^mall boys \yill immediately 
follow suit, it will Income the fashion* to talk Latin, 
and very soon every boy in the school wjll speak Latin 
as fluently as he speaks English. But to gain the 
approval of the boys, Latin ought to be taught in a 
different way from what it usually Is, and Iho making 
of Latin verses should be left out, for though it may 
be useful in after-life to scholars and literary men it fs 
useless to most others* it consumes a great deal of 
timCi and it is intensely disliked by most boys. Greek 
should be regarded as a luxur>' and not as a necessity. 
, The need of a^unlver/sal language has been making 
•Itself more andpriorc felt of recent years in -proportion 
as intercommunication between different countries has 
increased. In ^ order to supplv this want various 
attempts to frame a universal language have been 
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made, such as Volapuk and Esperanto. ' Though a cer- 
tain amount of success has been claimed for both * of 
thdSe, yet neither has attained to anything like* the 
position of a universal language. 

As cotppared with Dutch or Armans, and especially 
\yith Russians, Englisnmen are, in general, very poor 
linguists, and I think it is partly in consequence of this 
that German commerce has, before the war, been suc- 
cessful in many countries at the expense of the English. 
When this awful war is over, Germany will again try 
to oust the English from the world’s commerce, and to 
embroil the .present Allies with one another by every 
means that ingenuity and malice can suggest. Unless 
Englishmen all learn to speak French, Italian, and 
Russian, how can the necessary rapprochement be kept 
up? French and Italian arc comparatively easy, but 
Russian is very difficult, and it may be the most neces- 
sary of all. ^ Latin may not be taught at present so 
universally in Russian as in English schools, but if 
Latin were adopted by the English, French, Italian, 
and Russian Governments as the recognised medium of 
intercommuncation there can be little doubt that in a 
very short time Latin would resume the place it once 
held as the language in universal use all over the 
civilised world. Lauder Brunton. 


Belgian Soldiers in Holland. 

We venture to appeal to men of science to help in 
the Admirable work which i§ being done by Prof. 
Antoine, of l.ouvain, on behalf of Belgian soldiers 
yho escaped with our Naval Division from Antwerp, 
and are now interned in Holland. 

With the sympathetic approval of the Dutch authori- 
ties, Prof. Antoine has organised at Harder wijk, in the 
camp of Zeist, courses of instruction in agriculture and 
horticulture, and hopes to start a course of forestry-. 

Lectures are given in elementary botany, chemistry, 
and surveying. In addition to these general lectures, 
special courses arc given on general agriculture, 
diseases of plants, agricultural machinecy, book-keep- 
ing, the elements of zoology, and animal physiology 
of farm animals. A general course in dairy work, and 
Sjjeci.nl courses on the chief branches of horticulture 
.are alstj to be included in the programme. Three airy, 
and well-lit rooms arc available for the purpose of in- 
struction, but there is a great need for teaching 
accessories— diagrams, models, and collections. We 
appeal, therefore, to your readers for help in supplying 
the following requisites : — 

(1) Wall diagrams, botanical and zoological (the 
latter relating to insects and farm animals). 

(2) An electric lantern and lantern-slides illustrative 

of natural science and agricultural and horticultural 
processes. • 

(3) Boqks on British agriculture 'and horticulture. 

(4) Surveying instruments. 

(5) Zoological and botanical models and specimens. 

(6) Microscopes, simple and compound, and acces- 
sories. 

We shall be greatly obliged if those of your readers 
who are in a position to make contributions will, in the 
first place, communicate with M.» H. van Orshoven, 
ComitA Officiel Beige, 21 St. James’s Square, London, 
S.W. 

With a list of promises before us, we shall be in a 
position "to prevent unnecessary duplication of gifts 
from those willing to hejp in this good w»ork. Already 
direct appeal to manufacturers?, publishers, and others 
has resulted in many ^ifts of samples of feeding-stuffs, 
fertilisers, seeds, books, diagrams; etc. We may add 
that at the end of the war. Prof. Anioine proposes to^ 
present the collections to the University of Louvain. 

Judging from our own experience, there are few 
laboratories which do not contain diagrafns and appa- 
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ratus wiiich, though they have passed out of current i 
use, are none the less valuable. A spring-cleaning of 
the laboratories would result in many useful discoveries 
of this kind, and the dedicating of tHeni to this purpose 
would “ bless him that gives ” as well as “ him that 
takes. ” 

William Somervii.le, 
Frederick Keeble. 


Germany's Aims and Methods. 

Those of us whose educational experience has taught 
us to see behind the scenes of English ofiicial life in 
scientific matters for the last two or three decades will 
be prepared to endorse the scathing' indictment brought 
against English officialdom by Sir William Ramsay 
in his article in Nature of January 27, on “Germany’s 
Aims and Methods.*’ My own experience, extending 
over eighteen years as the senior science master of 
Wellington College, led me to form conclusions which 
were put forward in the ’eighties and the ’nineties 
through the editorial courtesy of Nature, and are 
therefore easily accessible. To give pointed illustra- 
tion of this, I may quote a remark made more than 
twenty years ago "to me in a letter from a professor 
at the Roj'^al Military Academy, Woolwich, where 
cadets were trained for the artillery, and (prospectively) 
for the Royal Engineers. He spoke with Just indig- 
nation of science being treated as the “fifth wheel 
of the coadi.” Germany has made it the first wheel 
of her coach, and has startled the British public by 
the discovery that the Germans seem to be very clever 
people, as the scales have fallen from unwilling eyes* 
and the academical nose has learned that experimental 
chemistrv and research are something more than 
“Stinks.” 

Sir William Ramsay rightly condemns the principle 
of selection for the Civil Service, and no one with 
first-hand knowledge of the facts will gainsay his 
conclusions on that head. But that covers only a part 
of the ground; and wc need not hesitate to say that, 
if the brain-energy expended in the controversies about 
the retention of "Greek at Oxford and Cambridge in 
the past twenty or thirty years had been directed 
towards making some one branch of science essential 
(along with the present miniinuni of mathematics) 
for all degrees, the outlook for England in this war 
would have been brighter than it is to-day. The 
country would also have been saved from the evil 
results of blank vacuity of mind on elementary matters 
of science on the part of the majority of our states- 
men and legislators, who receive their 400k a year as 
members of the House of Commons, while the more 
general application of scientific ideas and metliods to 
commerce and manufacturps might have saved us 
from the disadvant^Sge at W'hich we arc placed in this 
world struggle, as this war is op<*ning people’s minds 
to see (not without alarm) how many things we had 
allowed ourselves to become dependent on Germany 
for in the course of a generation. A. Irving. 

Bishop’s Stortford, January 31. 
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Instniotioii in Science for Military Purposes. 

In response to requests from a number of important 
centres, I subjoin a syllabus covering the essential 
points to ♦be taught to officers, N.C.O.’s, and men 
who have only^ a limihxl time at their disposal taken 
from other military duties. Experience has shown 
that much valuable work may oc done by following on 
the lines suggested, .all extranebus matter being ex- 
cluded. The scheme has been found to be satisfactory 
for all ranks; iff the case of officers, however, who 
have ha4 some |>«evioii$ training in science, the matters 
may be treated- id a more advanced manner. Teachers 
will find N.C.'O.’s and men very keen and intelligent, 
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and completely usjpless men quite rare. An excellent 
chance is now afforded by the men called up under 
Lord Derby’s scheme, of which all teachers who can 
should avail themselves. 

In arranging for a class regular attendance should 
be insisted on. Reports on the abilities of each 
student are much appreciate.d by commanding. officers, 
who are thereby assisted in making a correct choice 
for special duties. All lectures should be illustrated by 
experiments so far as possible, and parts of instru-* 
ments described by reference to good-sized models, or, 
failing these, w’cll-exccutcd diagrams. A class should 
not exceed twenty in number, and questions should 
be freely invited. 

Field Telephones. 

Time required, about twelve hours, of which the 
first three should be devoted to the elements of elec- 
tricity, as required for this subject. The general 
ground is covered by the writer’s lecture, published in 
the journal of the Royal Society of Arts for September 
:i. ^945* All practical details will be found in “The 
Field Artillery Telephone,” by J. Young, obtainable 
only from^ Cattcrmole, Woolwich, price gd. 'Iho 
necessity of learning the Morse code should be strongly 
impressed on all. 

Preliminary. — Vibrations ; sound — analogy between 
gramophone and telephone. Elementary idea of elec- 
tric current; pressure, rate of flow and resistance. 
Conductors and insulators — function of a tapping-key. 
Permanent magnets — action between similar and oppt)- 
site poles. Electromagnets— rule for polarity. 

Induced currents — induction coil — how 'alternating 
currents are produced in secondary'. 

Cells— meaning of + and — poles. Description of 
“inert” dry cell; how to test for efficiency; useful/ 
life. How to couple cells in scries. Condensers— 
elementary notion, action on direct and alternating 
currents. 

Service Telephones, chiefly the “D Mark HI.” (If 
the actual instruments are not available, modfcft will 
be found useful.) Typical circuit for field telephones. 
Earlli returns. Description of microphone and re- 
ceiver (s« 3 rvice patterns). Action of a single-reecF 
buzzer. Polaris^ double-rced buzzer of D Mark III. : 
.adjustments, current required for efficient wwking. 
Complete circuit of D Mark III. telephone. Circuit of 
.Stevens’s telephone. Tests for efficiency of telephones : 
likely defects; how remedied. 

Lines. — Single and multiple lines. Repairing broken 
lines. Causes of overhearing. How to tap into an 
existing line. Telephone exchange, simple form. 

Practical Work. — Examination of cells with volt- 
meter; connecting in scries. Rewiring a transmitter 
and receiver. Repairing a broken line of stranded 
steel wire (very important). If instruments are avail- 
able, one or two exercises in the field in laying lines 
and communicating by speech and Morse code on -the 
buzzer may be given. 

Poison Gases. v •• 

Full details of this subject are not made public. 
The teacher must use his judgment as to gases likely 
to be used; chlorine may be taken as typical. The 
best absorbents of each gas should be stated, together 
with information about helmets and their proper Use. 
Stress should be laid on. the necessity of complete' 
absence of exertion and administration of oxygen in 
rendering first aid to a sufferer. .A de.scription of 
oxygen apparatus as used in mines should be given. 
Two or three hours may be given to this subject. 

Range Finders. 

Lectures on this subject should be directed to nG 
understanding of one-man range finders, and 
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ticularly to the Barr and Stroud type. A full descrip- an excellent summary of the political history of 
tion of Service instruments may be found in the the Territory, which began with a jealous scramble 
*• Handbook of Artillery Instruments/* ^1914 (Wyman between South Australia and Queensland, who 
iiiid Sons, price ^ i'/ispired by blind lust for acres; it records 

U.C s^dismuLn^n, ot .he eue^selu, ota». 
positive and negative. The nicfeometer. Full descrip- ant, the transfer of the country to the Common- 

e r* Ox 1 nr:— — a— ' inH fnrt t\t\nr ir» r\f*rkart*«kcc frk Hie- 
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tion of Barr and Stroud range finder. Time required, 
.about three hours. 

Explosives. 

In general, it will be found advisable to restrict the 
teaching of this subject to officers, the treatment being 
decided by the time available and the previous chemical 
knowledge possessed by the class. The common ex- 
plosive compounds and mixtures may be dealt with, 
Stress being laid on the precautions to be taken in 
handling. The Service “Text-Book of Explosives” 
may be consulted, but can no longer be regarded as 
up to date. Be- 
yond imparting 
general ideas 
and useful hints, 
this subject is 
too specialised 
for the average 
teacher to under- 
take to advan- 
tage. 

It is hoped 
that the .above 
hints will prove 
of service to the 
numerous cor- 
respondents who 
wrote me con- 
ce r n i n g my 
letter in Nature 
for January 20, 
to whom I have 
not been able to 
reply individu- 
al l y. T h e 
syllabus may be 
amplified at the 
discretion of the 
teacher if time 
permits. What 

IS • here ^ given ^{ltive on a rock 

IS the minimum ^ 

. information that should be imparted. 

‘ Chas. R. Darling. 

' City and Guilds Technical College, Finsbury, E.C. 


wealth, and the attempts now in progress to dis- 
cover its possibilities and determine the best 
methods of developing them. 

The author indicates the chief questions which 
the country is putting to its administrators, but 
does not answer them. She is doubtful whether 
the aborigines can be saved from extinction, and 
bears emphatic testimony to their amiability and 
intelligence. 

“The quickness of the average native is a surprise 
to those who have always heard that the Australian 
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A LAND OF DILEMMA,^ 


present 


Native on ^ rock near llie Ailigator River. From ** An Umamed Terru«.»r\." 

rted, aboriginal belongs to one of the lowest races extant. 

HAS. R. Darling. The blackfellow’s mind is that of an absolutely 
[je, Finsburv, E.C. uneducated, intelligent child. He has the same acute- 
ness of observation, the ^ame power of mimicry, the 
_ irresponsible nature, the same unerring sense of 

MM A A justice that tells him whether he is being fairly treated 

- . or no. He is as unhesitating in his likes and dis- 

ralian problem is as difficult to compel, as easv to persua^” 

ritory, and all in- . (p. 

> solve it will wel- Miss Masson explains that the demoralisation 


come Miss Masson’s interesting sketches of that , blackfellows has beea, due to Ae Chinese, 


vast land of dilemmas. The book deals with 
various phases of life and work in the Northern 
Territory, and records the impression of a keen 
and sympathetic observer who had unusual oppor- 


and gives an illuminating account of the trial of 
some blacks for the murder of a white trader. 
Of the guilt of the accused there wasi no real 
doubt, but the court obviously gave them every 

• . ^ ^ xf 1^ 


tunitiesfor insight into its present condition and : advantage; some of «hetn, though clearly guilty, 
prospects. The work owes part of its charm to . ,^^^6 acquitted owing to a te^dinical lack of evi- 
its graphic expression of the attractiveness of the j dence, inevitable when I^al* processes evolved 
country and the author’s friendly sympathy with i the Old Bailey are adopted irf untamed bush, 
all classes of its people. The first chapter gives j -The death sentence on those convicted was altered 
> “ AnUntwMdTwriMr,. Tii.NoMhtnT«rit«y«r Atmraii*.’’ Br to imprisonment for life in the luxurious security 
Eij»^R.M.Mox I^ ,rti+.8x (Lo»a«:M«»iitan.,rfc I of the Darwin jail. The account of tlic trial leaves 


NO. 2^15/ vol: 96] 



NATURE 


652 


[February 10, ■ 1916 


an impression of bewildered justice, loth to judge 
blackfellows by European standards and yet con- 
scious *of the added jeopardy . to the defenceless 
pioneers by failure to avenge a murdered settler. 
Miss Masson does not hide the difficulties with 
which the Northern Territory is confronted; she 
notes the high and rising cost of labour and the 
need for faith^ and patience. Statistics throw 
little real light on the present progress of the 
territory; so Miss Masson’s sketches should prove 
a contribution of permanent value to its literature, 
as an instructive picture of the country during 
the most critical stage in its development. 

J. W. G. 

OPTICAL IWSTRVMEXTS AND THE 
MINISTRY OF MUNITIONS. 

A t the end of November, 1915, there appeared 
in the London Gazette a notice issued by 
the Minister of Munitions under which power was 
taken to commandeer all optical instruments of 
importance for th^ defence of the realm. Since 
that date the Ministry of Munitions has been 
examining the available supply of such optical 
instruments, both in manufacturers’ and dealers* 
hands. The examination, which has been a very 
heavy piece of work, had for its purpose the 
enforcing of certain restrictions placed upon the 
sale of such instruments under the Defence of 
the Realm Act Regulations, 1914, and it was re- 
cently announced that traders can only offer 
such instruments for sale if and when they arc 
specially marked. The announcement appears in 
the January Army Order, in which it is stated that 
“two marks will be uSed, one indicating instru- 
ments which do not come up to the standard 
(rovernment requirements, and the other instru- 
ments which come up to the required standard 
but are not required by the Government.’’ 

The instruments scheduled in the Order in 
Council are prismatic and Galilean binoculars, 
portable terrestrial telescopes, telescopic sights 
for rifles, periscopes and hyposcopes, prismatic 
compasses, as well as range-finders, mekometers, 
telemeters, clinometers, angle of sight instru- 
ments, apparatus for control of fire, dial sights, 
directors, and field plotters. 

It will be noticed that the announcement docs 
not specify for the information of general readers 
the actual marks which arc being used; and, 
therefore, it will probably be of interest to de- 
scribe them here. The first of the marks re- 
ferred to js the hrqad arrow with the left-hand 
barb omitted, thus : h. This mark is engraved 
or otherjyise marked on instruments which have 
been examined under the instructions of the 
Ministry of Munitions and i:ome within the terms^ 
and schedules of the Ordefr in Council referred 
to above, but do not fulfil all the conditions speci- 
fied^ by the Government as necessary for Qaval or 
.milit^ service. The instrument is not neces- 
.sarily defective, /but the maA means that in some 
opticitl or mechanical detail or details it is con- 
sidered unsuitable for naval or military use* It 
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would, therefore,* be well for an intending pur- 
chaser to examine carefully an instrument tearing 
the mark. 

The second mark which may be found upon 
such instruments the broad arrow with the 
I stem omitted, thus : /V This has been 

engraved or marked upon instruments which 
! satisfy the Government’s specification as instru- 
I ments suitable for naval and military use, but not 
I at present required by Government, and which 
I therefore, presumably, may be disposed of by 
j traders. Such instruments have satisfactorily 
! passed the Government tests. 

} Instruments which do not come within the 
i terms of the Order have not been marked, such 
; instruments not being of the types required in 
; quantity by the military authorities. 

Although measures have been taken to secure 
. for the purposes of the State all suitable optical 
' instruments in the hands of makers and dealers, 

' many more seem to be required, judging from the 
! following announcement made a few days ago : — 

The Ministry of Munitions and the management of 
the Lady Roberts’s Field-Glass Fund desire to give 
j publicity to the fact that there is still a great demand 
: for the supply of field-glasses and telescopes for the 
1 troops in the field. Both prismatic and ordinary firdd- 
I glasses are required, but not oiHTa-gla.sscs. I'lit* 

I owners of such instruments are urgently requested to 
j place them at the disposal of the fund, either by way 
I of loan or sale. It is hoped that owners who are 
t unable to lend their instruments will, in any case, be 
I willing to sell them to the Government at a valuation 
j figure. With this object in view, the Ministry of 
j Munitions hes made special arrangements to value any 
t instruments olTered for sale if found suitable for mili- 
j tary or naval purposes, and payment will be made by 
the Ministry in accordance with the valuation figure. 
Instruments un.suitable for military or naval purpo.sos 
will be returned to the senders. All instruments sent in, 

! whether for loan or sale, and all letters should be 
addressed to the secretary, Lady Roberts’s Field-Glass 

* Fund, 72 Victoria Street, London, S.W. 

! 

j The necessity for Government taking such steps 
j at tiis critical time to supply the requirements of 
I the naval and military authorities is an ample 
and striking justification for the demand, to whicli 
reference has been made from time to time in 
these columns, for the establishment of a National 
Institute or S^chopl of Technical Optics, which 
would have for its main object the placing of this 
country in a position in the future* in which it 
! would not be dependent on any foreigf^ •eountr}' 

I for an adequate supply of instruments so vital for 
modern naval and military efficiency. Incidentally 
such an institute would also secure national inde- 
pendence in the sunnly of the still more numerous 
and highly specialised optical instruments so 
essential in the arts of peace. 

’ The importance of the subject. has long been 
insisted upon by the British Science Guild, and 
the Technical Optics Committee of the guild 
prepared several valuable reports upon it. This 
committee, after a full investigation of the evi- 
dence available, shortly after the outbreak of hos- 
tilities forwarded to the Board of Trade a report. 
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which was published in Nature of March 25^ 
1915 (vol. xcv., p, 103), pointing out the urgent 
need for the ppvision of adequate facilities for 
systematic scientific and manual training in tech- 
nical optics, and referring to recommendations 
made in July, 1914, for the , Establishment of a 
national institute, but no official action appears 
to have resulted. The main points of the posi- 
tion of the country as regards the manufacture of 
optical instruments and related matters are clearly 
stated in the report to which we have referred, 
and a course of action is indicated. Lack of 
official encouragement has been largely respon- 
sible for loss of our optical trade in the past, and 
for the action which the Ministry of Munitions 
has now had to take to provide sufficient instru- 
ments for purposes of war. If the Government 
neglects to provide for the future in a matter of 
such national importance as the promotion and 
development of scientific optical manufacture, it 
will lose an opportunity never likely to occur 
again. The need for a national institute is un- 
doubted, and the outlay required is so small in 
comparison with the advantage to be gained by 
its establishment, that we cannot believe the delay 
in dealing with the matter is due to financial con- 
siderations, but rather to want of knowledge 
and to official incompetence. 

Xllli SOUTH AFRICAN SEA-FISHERIES.^ 

T his report is of considerable general interest, 
since it contains an account of the develop- 
ment of the sea-fisheries in South African waters 
and a discussion of the factors, real and pro- 
blematical, affecting the general productivity of 
the fisheries. Trawl-fishing by means of modern 
vessels began early in the 'nineties of last century, 
but for one reason or another most of these early 
enterprises Averc not successful. In 1895 
Cape Government took the matter up, and ar- 
ranged to carry out a general biological survey. 
A steam vessel, the Pieter Fame, was designed 
and' built specially for this work, and various 
new trawling grounds were discovered and investi- 
gated. As a result of this preliminary survey 
various private fishing companies began opera- 
tions, some of which were unsuccessful. At 
• present there are about eight steam-trawlers regu- 
larly engaged in fishing in South African waters, 
and an industry, limited in its scope, has appa- 
lontly been well established. Such statistics as 
are avail jfble show a general rise in the produc- 
tivity of the fishery, or at least, that it is being 
maintained ; it is difficult to be certain as to the 
trend of the figures. 

In South Africa, as in home seas, there have 
been misgivings as to the effect on the continu- 
ance^ of the yield of fish of various causes. ’ Fluc- 
tuations occur and cause much discussion and 
demand for remedial measures, or prohibitions 
and restrictions by legislation. In the case of 
a fishery where these fluctuations may be due to 
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natural, uncontrollable changes or factors, or to 
variations in private enterprise, or to causes, such 
as over-fishing, which can be controlled^ it is 
always difficult to know what is best to be done. 
Many of the causes alleged for the supposed 
diminution of the Cape sea fisheries seem to Euro- 
pean readers to be imaginary. The nqise and 
disturbance due to the running of trains along the 
sea-coast; firing guns; the use of« dynamite; sea 
birds, seals, and porpoises; the increase of ship- 
ping, etc., would scarcely be regarded in Europe 
as competent causes. Nevertheless, the sea 
fisheries off the South African coast are very re- 
stricted, and factors which we could scarcely 
regard as operative in the North Sea may be 
significant in South Africaq waters. A very good 
case is made out in the report for the destruction 
of large numbers of sea fishes by sudden changes 
in sea temperature due to the extension of cold 
bottom currents; by changes due to local sub- 
marine volcanic disturbances; and by the fouling 
of the water by masses of decaying plankton. All 
these arc surely matters for scientific investiga- 
tion, and this is all the more desirable since they 
are matters of exceptional marine biological in- 
terest. The really important thing in relation to 
the South African marine fisheries at present — 
more important than the promotion of private 
enterprises — is good, well-equipped, scientific, and 
statistical investigation. 

The report deals with other matters of special 
interest. The crawfish (lams lalandii) has 
become a very important economic crustacean, and 
fairly large quantities are now canned and ex- 
ported. It is the object of very careful fishery 
observations, and of good zoological ihvestigation. 
There arc reports on the destruction of fish and 
fish-spawn by netting; very interesting and well- 
written observations on the habits of South 
African fishes; an account of the snoek-fishes 
(allies of the mackerels) ; descriptions of three new 
species of marine fishes; and the first part of a 
catalogue of South African fishes in general. The 
volume is, altogether, one of much interest and 
value to science, apart from its special objects in 
relation to the local fishing industry. J. J. 


. * NEW ANTISEPTICS. 

B rief notices have already appeared in the 
Press and a fuller account in the British 
Medical Journal (August 25, 1915) on the use of 
sodium hypochlorite solution, made slightly acid 
with boric acid, for the treatpaent of wounds. 
This solution was first introauced by Dr. Dakin 
and applied with great success in the hospital at 
Compiigne and in other military hospitdfls. But 
this was not the only^ antiseptic submitted to ex- 
amination and expenment at the Compi^ne 
hospital. 

An account by Drs. H. D. Dakin,. J. B. Cohen, 
and J. Kenyon has just appeared in the British 
Medical Journal^J^T^ei^ 29, 19x5)00 chloroamine: 
This compound, lim many others in which 
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chlorine is linked to nitrogen, has strong germi- 
cid:il properties. It has the following structure : 

CH, 


SO.NaiNCl 

and was first prepared in 1905 by Dr. Chattaway, 
who, however, did not discover its antiseptic 
action. It is most conveniently obtained by add- 
ing sodium hypochlorite to toluene sulphonamide. 
It is a colourless, crystalline substance, which in 
the solid form is quite stable, and when dissolved 
in water can be kept unchanged for many months. 
It is without corrosive action, is non-toxic, and 
does not coagulate protein. Its germicidal action 
is, molecule for molecule, about four times that 
of sodium hypochlorite. It is, however, less irri- 
tating than the latter, and can be used at a con- 
centration five to ten times as great. 

A report from Staff-Surgeon A. R. Fisher on 
the use of chlorofimine in the treatment of wounds 
of the mouth and jaw appeared in the British 
Medical Journal for January 15, and the cases 
described, though few in number, arc reported as 
“distinctly encouraging.” Finally, mention may 
be made of the use of electrolysed sea-water for 
the disinfection of hospital ships. The large 
number of sick and wounded recently brought 
home from the Near East in hospital ships made 
the question of disinfection imperative. Though 
the production of hypochlorite by the electrolysis 
of salt solution for bleaching purposes, and the 
powerful antiseptic properties of hypochlorite so 
produced, have long been known, the idea of 
electrolysing sea- water *on the vessel which is to 
be disinfected is a novel one, and due to Dr. 
Dakin, who has successfully solved the problem 
of disinfection in this simple, cheap, and effective 
way. The apparatus consists of an electrolytic 
cell, which, with a current of 65-75 amperes and 
no volts, yields a solution of 2 parts per 1000 
of hypochlorite in five minutes at a cost of about 
3d. per 100 gallons. This solution, diluted with 
an equal volume of sea-water, is sufficiently strong 
to sterilise floors, decks, latrines, etc. It has 
been u.sed on the Aquiiania on her last two 
voyages, with excellent results. 

NOTES. 

Since we went to press last week the report of the 
Committee on Retrenchment, which led the Govern- 
ment to decide. on the closing of museums, has been 
published. We have not space here to analyse its argu- 
ments, but this is the less necessary since they were 
speedily countered in a letter to the Times of February 
4 by ” A Biological F.R.S.” • This seems to havp 
closed the newspaper discus^on, and W'e are now 
waiting to see the effect of to-day’s deputation to the 
Prlnje Minister, organised by the Museums Associa- 
tion. Among the speakers will be Lord Sudeli^, Sir 
Ray Lankestbr^- and the direetor* 4 )f the National 
Museum of Wales. The pctition^to present^ has 
been signed by leading men in a1l4>nrfl(of the ^country. 
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The provincial mbseums recognise that the action of 
the Government is intended as an example for them to 
follow, and they fear that they may, be subjected to 
pressfure through the Local Government Board. They 
will not, however, submit without a protest^ and that 
protest will be made on purely patriotic grounds, for 
the municipal and other museum authorities luiow 
very well the admirable educational work that is being 
carried on among all classes of the population by their 
institutions. It is not only in London that our soldiers 
are deriving pleasure and profit from the museums • 
at Colchester, for example, the presence of soldiers in 
training has raised the annual attendance from 29,564 
to 339»933» to which latter figure must be added some 
18,000 for Sunday afternoons in the winter months. 
Meanwhile, it is stated by the Neue Freie Presse that 
in Germany and Austria all libraries, museums, and 
I picture-galleries are open as usual, and the reasons 
given for closing them in this country are regarded as 
“a declaration of moral bankruptcy,** more striking 
than the economic weakness which so fatal and futile 
I a decision is held to reveal. 

j At the annual general meeting of the Society of 
I Public Analysts, held on February 2, Mr. G. Embrey 
was elected president for the ensuing year. 

The Royal Swedish Academy of Science in Stock- 
holm has elected Prof. E. B. Poulton a foreign mem- 
ber as a token of its appreciatiob of Prof. Poulton ’s 
work in zoology, and especially in entomology. 

The work of completing the laboratory building and 
first range of plant houses at the Brooklyn Botanic 
Garden is now proceeding. We learn from Science 
that the completion of these buildings at this time 
has been made possible by the donation, by three 
friends of the garden, of 20,oool. on the condition that 
a like sum be appropriated for the same purpose by 
the city of New York. 

I At tho meeting of the Chemical Society held on 
February 3 the second of the series of lectures arranged 
by the council to be delivered during the present 
session was given by Prof. W. H. Bragg, who chose 
as his subject, “The Recent Work on X-Rays and 
Cryst^s, and its bearing on Chemistry.** Dr. Alex- 
ander Scott, president, was in the chair, and the 
meeting was largely attended. After the delivery of 
the lecture, a discussion was held, in which Prof. . 
H. E. Armstrong, .Mr. William Barlow^ Lieut. Braggs 
and Sir William Tilden took part. 

j The death of Prof. John WylUe, emeritus p^ofessoi 
I of medicine in the University of Edinburgh, occurred 
on January 25 at the age of seventy-two years. Prof. 
Wyllie held various, appointments in Edinburgh ho.^- 
pitals from 1868 to 1900, when he succeeded Sir 
I Thomas Grainger Stewart as professor of medicine in 
I the University, and occupied the position until 1914- 
•His chief published work on the. disorders of speech 
was published in 1894. He was also the author of 
I a number of papers in medical journals. 

Mr. C. W. Bbbbs, curator of birds to the New Yorh 
Zoological Society, has sailed for British Guiano, 
where he intends to establish a tropical zoologio-^l 

station for observation and . research:. HU primal y 

n 
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object will not be the collection of specimens — ^though 
he hopes to send home a steady stream of living 
creatures with special attention to the rarer types — 
but the intensive study of birds and animals in their 
own haunts. He proposes to build a bungalow at the 
edge of the jungle, and to equip it with a complete 
laboratory outfit, 'the Government of British Guiana 
. has offered Mr. Beebe the use of its botanical gardens 
and of wild Government land. His associates in this 
expedition will be Mr. I. Hartley, Mr. P. Holmes 
(whose interest is in photography and work with in- 
sects), and Mr. Carter, a collector, , I 

The shortage of synthetic dyes in this country and 
*the United States has naturally greatly increased the 
demand for certain vegetable dyestuffs, which have in 
their turn risen in price, and in some cases are prov- 
ing very difficult to obtain. In ]>articular there has 
recently been a serious scarcity of logwood in this 
country. In the past the chief British sources of | 
supply of this wood have been Jamaica and British 
Honduras, but some years ago the Imperial Institute 
investigated the possibility of exporting logwood from 
another British Colony— Mauritius. A trial shipment 
of this logwood was found to be of excellent quality, 
and in 1912 an offer to take a considerable quantity 
of the wood was obtained from a leading British dye 
firm. At that time, however, the price offered for the 
wood was not higfi enough to encourage the export, 

■ but, in view of the higher value at present ruling, the 
Imperial Institute has now succeeded in arranging for 
a considerable supply of Mauritius logwood to be 
utilised in this country. 

A British Industries Fair is to be held by the Board 1 
of Trade in the ground floor courts of the Victoria and 
Albert Museum on February 21-March 3. The co- 
operation of the Board of Education, in permitting the 
use of the museum for the present practical object, is, 
says the Times, a healthy evidence of the desire of the 
Government to give to British industrle.s and manu- 
facturers some of that official assistance and encourage- 
ment by which the commerce of other countries, of 
Germany especially, has been so largely built up. For 
thp forthcoming fair at South Kensington the ^ard of 
• Trade has already sent out some ao,ooo invitations to 
probable buyers in foreign countries, and invitations 
will in due course also be sent to about 80,000 persons 
in the Britis^ Isles, the* names having been largely 
compiled from lists of customers which the manufac- 
turers themselves have put at the disposal of the com- 
merci^f department of the Board. The manufactures 
included in the exhibition will be : (i) toys and games; 
(2) china and earthenware; (3) glass; (4) fancy goods; 
and (5) printing and stationery. 

Dr. J. G. Bowman, of Chicago, director of the 
American College of Surgeons, is reported by Science 
to have stated recently that the college has obtained 
from its fellows an endowment fund of xoo,oool., to be 
Held in perpetuity^ the income of which only is to be 
used in advancing the purposes of the college. The 
college hgs been in the process of formation for the 
last ^ee years* It has a temporary office in Chicago, 
and it is i^rc^ble that 'permanent headquarters will be 
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decided upon within a few days. The president is 
Prof. J. M. T. Finney, head of the surgical clinic of 
Johns Hopkins Hospital, Baltimore. The college is 
modelled after the Royal College of Surgeons of Eng- 
land, and has the support, It is said, of nearly all the 
leading surgeons in the United States and Canada. 
The college, which is not a teaching institution, but 
rather a society or a college in the original sense, 
now numbers about 3400, fellows in (panada and in the 
United States. 

Dr. RoDOi.rHE Engel, whose death was announced 
in Nature of January 27, was born at Fegershelm, in 
Alsace, in 1850. His father, who was professor of 
botany in the faculty of medicine at Strassburg, was 
transferred after the Franco-Gcrman war to the new 
University of Nancy, where his son, after serving his 
time in the army, completed his studies, and was the 
first doctor of medicine of the new faculty. Shortly 
after he graduated doctor of science at the Sorbonne, 
and became successively professor of chemistry in the 
faculty of medicine at Montpellier and at the 
Ecolc Ccntralo des Arts ct Manufactures, where his 
teaching powers were greatly appreciated. Pfx>f. 
Engel devoted himself to both pure and applied chem- 
istry. Thus he investigated creatine, taurine, the syn- 
thesis of aspartic acid, the allotropic form of arsenic, 
and many crystallised hydrochlorides of metallic 
chlorides. It was to Engel’s ingenuity that the pro- 
cess of transforming potassium chloride into carbonate 
in the cold by the intermediate formation of a double 
salt of magnesium is due, a process which was ex- 
ploited b}'^ Germany and used at Strassburg for 
many years. Prof. Engel was also engaged in the 
commercial production of plastic substances such as 
viscose. 

Mr. E. Hbkok-Allen has been elected president of 
the Royal Microscopical Society for the ensuing year. 

In his presidential address, delivered on January 19, 
he referred to the extensive field now covered by work 
in microscopy. The microscope is now an indispensable 
adjunct, not only to every branch of science, but also 
to most trade.s. But though its applications have thua 
been widely dispersed, its essential and peculiar scien- 
tific principles remain as a field of specialised scientific 
inquir}% and this .becomes more apparent every day in 
these times of profounder and ever-widening research. 
At the present time the society has an excellent oppor- 
tunity of increasing its infiuence on the development 
of microscopic technique and appliances, and the pro- 
gramme for the new session should attract to the meet- 
ings many fellows of the society, as well as other scien- 
tific workers. Next week Messrs. Rousselet, Earlaiid, 
and Heron- Allen will give an ‘exhibition, and a joint 
paper “On the Progress and Development of Vision 
and Definition under the Microscope.” In March 
Prof. J. Arthur Thonjson will deliver an address <m 
“Original Factors in »E volution ” ; and in April Prof.^ 
Benjamin Moore, one on “ Early^ Steps in the Evolution 
of Ufe.“ Later, Mr. J. E. BarWd will deal with the 
progress and results of some of his Studies in branches 
of microscopic 'veseorch. A paper is . expected fnotn 
Prof. S. J* aod one by Mrs. Helen P. Good- 
rich, upon of, and the re^nt work done 
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upon, the niysterious dental disease known as pyorrhoea. 
At all the meetings a special feature will be made of 
the technical methods to be employed with the view of 
^showing the obtained results in the highest perfection 
which the progress of scientific microscope construction 
has rendered possible. 

In the January number of Science Progress Df. 
F. A. Mason gives a second instalment of his article on 
the influence of * research on the development of the 
coal-tar d^e industry. This deals first , with the syn- 
thesis of substantive dyes, and then with the technical 
production of indigo, tne new vat dyes, and' the sulphur 
colours. A very interesting account is given of the 
indigo problem. '*ln 1880 a step was taken which 
could only have happened in Germany, and where the 
boards of directors were composed largely of able and 
far-seeing chemists : the two great firms of the 
Badische Company at Ludwigshafen and Meister, 
Lucius, und Briining at Hoechst joined forces in order 
to attack the problem systematically, and entered into 
an agreement to carr\* on researches conjointly, shar- 
ing profits and results.” It was only after nearly 
twenty years that the problem was solved, and then the 
solution came as the result of an accident; it is now 
well known that the commercial success of the manu- 
facture'of indigo had its origin in the accidental break- 
ing of a thermometer in the naphthalene undergoing 
oxidation to phthalic acid by strong sulphuric acid. 
The presence of a trace of mercury acting as a cata- 
lyst, and so enormously improving the yield of phthalic 
acid, made possible the artificial productions of indigo 
at a remunerative price, and led to the gradual ex- 
tinction of the ‘ native industry, which formerly was 
valued at four or five millions sterling. The interest- 
ing later competition between tlie naphthalene process 
and the phenylglycine process is dealt with, as well 
as the connection between this industry and the 
development of processes of making liquid chlorine, 
hydrogen, and synthetic nitrates, which have played so 
important a part in the present war. 

Whether the differences in the choice of food ex- 
hibited by the crossbill in Ireland are to bb attributed 
to tastes formed by these immigrants in separate 
centres of dispersal is discussed by Mr. *C. B. Moffat 
in the Irish Naturalist for January. The birds which 
effected a settlement ;^ftcr the^ invasion of 1888 showed 
a decided preference for the cones of the larch, while 
those which formed part of the invasion of 1909 chose 
rather the cones of the Scotch fir. Observations made 
during the summer of 1915 showed that while larch 
cones were abundant they were comparatively neglected 
in ‘favour of the Scotch fir. The author also casts doubt 
on the generally ac^eptf^d belief that the cones of the 
Spruce fir form t]ib staple fo(^ of the common cross- 
bill, in the Continental parts of its range, those of the 
Scotch fir being exclusively eaten by the larger parrot 
^brossbill. 2 

From 4 he annual report of the Departnient of Agri- 
culture, Nyasaland, we learn that the extension of 
tea-growing in the*',Mlanje district is very satlj^ffi|l|tory 
and that good prkes have been realised. (Sotton 
is still the mo$t eiten^ve cultivation .in ^ Protec- 
torate, but the • commercial Cultiv^ltion djf Egyptian 
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cotton has now * ceased after exhaustive trials, 
the type compared wfth Nyasaland Upland proving 
unprofitable, probably owing to its ^nsitiveness to 
.Climatic variations and to (is susceptibility to bacterial 
blight. The total acreage under cultivation in the 
Protectorate is a good deal less than that reported in the 
previous year, largely due to the abandonment of Ceara 
rubber and to the sad loss of i^veral of the younger . 
planters in the defence of |Caronga. Afforestation at 
Zomba ^and Mlanje with the native Mlanje cypress 
{Widringtonia Whytei) is being continued, and the 
extensive Eucalyptus plantations near Zomba and 
Blantyre have made remarkable growth. This tree is 
undoubtedly destined to be the fuel tree of Nyasaland. . 

A GREAT deal of useful information about Egypt is 
contained in the Egyptian Government Almanac for 
1916 (Cairo : Government Press), a small paper-covered 
volume costing one shilling. It is, in fact, an epitome 
of the geography, commerce, industries, Government 
and public services of the country. There is even a list 
of the Government publications, the only omission in 
which is -a summary of the maps published by tlie 
survey department. There is, however, a short article 
dealing with the work of the survey. 

A MAP of South and Central Africa on a scale of 
1 to 5,000,000 has just been published by Bartbolomi'W. 
The coast from Dar-es-Salaam to Mombasa is shown 
in an inset on an enlarged scale, as are also the prin- . 
cipal ports. We notice that South-West Africa is out- 
lined in red, and the^ colouring of German Fast Africa 
and the Cameroons may be considered transitional, as 
the brown colour appears only as a border. The map 
is finely executed and clear, and should be useful in 
following the forthcoming operations again.st the Gor- 
mans in East Africa. There are one or two corrections 
in the railways needed. Upington and Warmbad arc 
now linked by rail — an important factor in General 
Botha’s subjugation of South-West. Africa. The maj) 
is sold at half a crown. 

In the course of a lecture on the romance of tjic 
Indian Surveys (Journal of the Royal Society of Arts, 
January 21) Sir Thomas H. Holdich commented on the 
policy that the Indian Government had shown with, 
regard to frontier exploration since the war with 
Afghanistan. Up to that time a good deal had been 
done by Individual effort, which was then discouraged, 
if not forbidden, by Gove^ment. Whil 4 the discoun- 
tenance of irresponsible travellers may be*necessary in 
the interests of the peace and security of the frontier, it 
is a policy that cuts two ways. Undoubtedly it has 
curtailed the possibilities of seizing on favourable 
opportunities for securing geographical knowledge. 
For half g century we learnt nothing of the wild border 
hills fringing the great plateau of Afghanistan and 
Baluchistan, or of further i&shmir, or the great 
Tiibetan tableland, all of which, from a; military point 
of, view, it was essential we should know. Sir Thomas 
Holdich contrasted this policy with that pursued by 
Russia durlhg the same peri^, or that wliich would 
most certainly have been pursued by Germany had she 
been .in pur place, and he doubt^ whether the excessive 
cautiop of our Government was not ii|<sg)aced. . 
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. The State Geological Survey of Connecticut, U.S.A.^ 
has published a useful illustrated* summary \of-‘ the 
fossils of the welljcnown Triassic formation of the 
Connecticut Valley, by Prof. R. . S. Lull, of Yale 
University. It is now generally agreed that the rocks 
themselves are deposits fornseo on continental land, 
either in lakes or streams, or accumulated by winds, 
and their- chief interest consists in the. large areas 
covered with the well-preserved footprints of rqptiles 
and other animals. ' , Prof. Lull devotes attention 
chiefly to llie footprints^ and to a discussion of the few 
reptiles already known from the same formation which 
may have made some of them. The large majority of 
the, footprints are evidently those of dinosaurs, but a 
few are more satisfactorily ascribed to primitive 
crocodilians. 

We have received from the Peabody Museum of Yale 
, University reprints of four papers by Prof. R. S. Lull 
on the distribution of dinosaurian and mammalian 
remains in the Cretaceous formations of Wyoming, 
^nd on the skeleton of a Pleistocene ground sloth, 
Mylodon harlaui, from Rock Creek, 'Foxas. With the 
Mylodon wore found a nearly complete skeleton of the 
extinct horse, Equus scotti, and remains of a new 
species of horse, which are described in another paper 
by Mr. K. L. "JVoxell. The Cretaceous and Tertiar>'^ 
remains of b’ft'<ls in (he Marsh collection in (he Pea- 
body Museum are catalogued and described by Dr. 
,R..W. Shufeldt in a paper reprinted from (bo iVans- 
•actions of the Connecticut Academy (February, iolO- 
The fossil cycads in the same colleetidh arc still being 
studied by Dr. G. R. Wicland, with valuable results; 
and the Palaeozoic fossils arc dealt with by the director 
of the Paheontological l.aboratory. Prof. Charles 
Schuchort, who is to be congratulated on the activity 
which the Yale school continues to display. 

, This unusual size of the science reports of the 
T6hoku Imperial University, .Sendai, Japan, is partly 
atoned for by • theMie^ilty of their photographic 
illustrations. Fn No. i of vol. iii. (i9i5)» 
Hlkoshiehir6 Matsumoto describes “ Some fossil 
V mamrhals from Szc-chuan, China,” and introduces us 
Jor the first time to the contemporaries of Stegodon 
in China. This Late Pliocene fauna resembles that 


shows that the greatest height reached by a b,allon 
sonde was some 22 miles, where an absolute tempera- 
I tore of 221^ was recorded. The average height 
, reached byt ballons sondes is about iq miles/ The 
highest ascent of a manned balloon was made in 
Berlin in 1901, when a height of more than 10 kilo- 
metres was reached, and a temperature cS 231^ abso- 
lute was registered. It is noted on the diagram that 
I above 10 kilometres no clouds occur, and that from 
this height to about 37 kilometrej^ the t^perature is 
, almost the same. Above a height of two ' kilometres 
I the temperature is, on the average, below the freezing 
! point of water. Above a height of nine kilometres 
< mercury freezes, and at about seven kilometres the 
i average temperature is equal to the lowest ever re- 
! corded in (he British Isles. The illustration shows 
also the heights of certain mountains and the tem- 
peratures recorded at their summits, and the general 
levels at which the chief types of cloud occur. 

In the annual number of the Journal of the Scottish 
Meteorological Society Dr. A. Crichton Mitchell gives 
a (nummary of some important investigations carried 
out by Dr. G. W. Walker, the head of the Indian 
Meteorological Department. In his search for trust- 
worthy factors upon which might be based a possible 
forecast of the Indian monsoon rains, Dr. Walker 
has subjected the suggestions of various authorities 
to critical statistical analysis. He finds that a definite 
I relationship involving a variation in the opposite direc- 
I tion exists between the Indian monsoon rainfall and 
' the snow accumulation on the Himalayas, the pressure 
! at Mauritius, and the rainfall at Zanzibar respectively. 

. Further, a distinct relationship involving a variation 

■ in the same direction exists between the kidian mon- 

• soon rainfall and the pressure in the Argentine, and a 
less definite . relationship of the same kind between 

' the monsoon rains and the previous year’s pressure" in 

■ India. Dr. Walker shows how the various factors 
j may be combined in an equation from which the 

* variation from normal of the monsoon rainfall may 
be calculated, but the results so far obtained, while 
distinctly encouraging, point to the existence cither of 
errors in the available data or of factors yet unknown. 

. An interesting point is the demonstrated absence of 


of • India and Java, a new genus, Proboselaphus, 
t^presenting the Boselaphus of the latter. H. Yabe 
contributes three papers’ to No. i, vol. v. (1915), the 
first Qf which, written in English, should be read in 
connection with ,Suess’s conplusibns as to the tectonics 
of south-\yestern Japan. The third paper, in German, 
discusses the genus Halysites. The author, in the 
classification of the forms of this problematic coral, 
lays stress on the absence, presence, and stage ' of 
development of connecting tubes between the coral-' 
lites, and illustrates this point in photomicrographs 
of cross-sections of the spscies. 

The February issue *of the Monthly Meteorological 
Charts bf the North Atlantic and Mediterranean, 
issued by the authority pf the Meteorological Com- 
*T'^ktee, includes an instructive graphic summary of the 
results of the- exploration of the atmosphere and of 
highest flights of kites,, ae^planes, and balloons. It 
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; any definite relationship between the Indian monsoon 
; rainfall and the Indian temp^ature in May of the same 
! year. If, ds is generally held, the Indian monsoOn 
: is largely caused by the prevailing high temperature 
j over the low grounds of India itself, one would expect 
j that a year of high temperature would be also a year 
of high monsoon rainfall. Dr. Walker suggests that 
the absence of any relationship of the kind may be 
due to our ighorance of the effecY of solar radiation 
i upon the upper layers of tlje atmosphere, and that a 
high rainfall may possibly be connected with excessive 
heating of the upper rather than of the lower air. 

The opening of the Upper Jhelum Canal in the 
Punjab on December 9 last marks the concluding stage 
of a series of engineering operations which have ex- 
tended ove| a period of ten years, and involved an 
expenditure of nearly 3,000.000!. It is the* last instal- 
ment of the triple canal scheme, which, in its turn, 
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forms part of the system of seven great perennial 
canals distributing the flow of the Jhelum, Chenab, 
Ravi, and Sutlej Rivers in an equable and scientiflc 
manner over 17,000 square miles of country, other- 
wise, and formerly, only suitable for the raising of 
camels and beasts of pasture, but now adapted to agri- 
culrural development. The irrigation area of the seven 
canals already exceeds 4^ million acres, millions 
of which arc devoted to wheat and | million to cotton. 
When fully developed, the triple canal scheme will 
add another i j millions acres to the total. The neces- 
sity for the perexfnial canal system arises from the 
fact that in the Punjab there are two distinct agri- 
cultural seasons and two annual crops, both essential 
to the successful financial working of the land. Dur- 
ing the first of the seasons, that is, in the six hot 
months (April to September) the ground is plentifully 
supplied with moisture from the melting snows of the 
Himalayas, in conjunction with the ordinary rainfall. 
In the second six months, the cold period, the rainfall 
is at a minimum and the rivers carry but low supplies. 
The conservation and uniform distribution of the water 
is, accordingly, a matter of extreme importance. The 
introduction of the canals has been attended by very 
satisfactory results, and the complete realisation of the 
project will, it is hoped, prove, from an economical 
and administrative point of view, a success of consider- 
able magnitude. 

“Whkn the accelerations of three pttiius of a rigid 
body are given, the acceleration of any point is 
known.” This statement has been partly verified by 
Bunneistor and others. In the Bulletin of the 
American Mathematical Society (vol. xxii., 3) Prof. 
Peter Field ;ihows that the problem can be solved very 
simply by using the expressions for the accelerations 
which are ordinarily given in text-books on mechanics, 
and by this method the kinematical meaning of the 
solution is also evident. 

The attempts to obtain a hydrodynainical solution 
of the problem of eddy formation in the w.ake of a 
moving solid have hitherto met with only very partial 
success. K solution was attempted by Von Kdrm^n 
for motion in tw'O dimensions on the hypothesis that 
a steady motion exists in which the vortices retain 
the same arrangement relativ'e to the body. In a 
paper in the Proceedings of the Royal Society of^ 
Edinburgh (vol. xxxv., i, No. 9) Mr. H. I.^vy has now 
.shown diat such a distribution can never be stable. 
Unfortunately, the pressure equation, which the 
author describes as “a necessary condition in any 
hydrodynamteal problem,” is incorrect except in cases 
of steady which the present is not neces- 

sarily one, and the 'results therefore appear to require 
further confirmation. ^ 

The problem of the persona] equation is always 
interesting, but somewdiat elusive of direct estimatioo 
in complex ofierations. In the Psychological Review 
(vol. xxHi., No. i).]. H. Harris records the results of 
some experiments which be has • conducted for some 
time' CIS: sub je^ engaged in estimating .^noderately 
large samples of < bean seeds, either for gennination 
tests or for det^mintng the mean weights for different 
seeds. The advantage of the method lay in ^the fact 
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that the subject could compare his estimate with the 
true value, and so attempt to profit by his experience.* 
As a result of many observations and careful computa- 
tions, he finds that the personal equation is remarkably 
little affected by experience, while, on the contrary, 
steadiness of judgment is unmistakably influenced by 
previous experience^ 

Part i of vol. xii. of the Bulletin of the Bureau 'of 
Standards contains an account of an examination of 
twenty radiation pyrometers by Messrs. G. K. Burgess 
and P. D. Foote, of the bureau. All the ordinary types 
of instrument were tested, and from the results ob- 
tained a number of general conclusions are drawn. In 
general, radiation pyrometers behave not as perfectly 
black, but as grey bodies, and the law connecting the 
indication of the instrument with the temperature of 
ihn source deviates from the fourth power by plus or 
minus 0 5. The principal errors of the instruments 
examined were due to faulty design and construction, 
but dirty or oxidised mirrors may produce errors of the 
order of 100^ at 600® C. Smaller errors may arise' 
owing to stray reflections, convection currents, and 
wrong focusing. The types of black-body furnaces in 
use at the bureau are described, and .some account 
is given of the use of the pyrometers for the estimation 
of the temperatures of non-black bodies. 

We have received a reprint of an interesting article 
on telegraphic transmission, Contributed by Major 
W, A. J. O’Meara to the Royal Engineers* JoutmiL^ 
He points out that during the past seventy years or 
so, although great improvements have been made, the 
source of energy almost universally employed for trans- 
mitting the signalling wave impulses is at constant 
potential so that square-topped waves are sent. The 
sine wave, he is convinced, would be preferable. Tic 
supports the views to this effect recently expressed by 
Lieut.-Col. Squicr in a paper before the Physical ^ 
Society. The sine wave is the only one which can 
pass through the cable without changing its character- 
istic form, and the harmonics required to build up the 
impressed square-topped wave are absorbed in the 
cable, and merely represent a surplus charge for each 
signal, which must be got rid of ^fore the succeeding^ 
signal can be sent. Lieut.-Col. Squicr’s proposal i-^ 
to utilise an' uninterrupted alternating current of pOi- 
sine wave form, and to alter the impedance of the 
transmitting circuit at the zero point of the wave. 
This will alter the amplitude, and by making, each 
semi-wave of either si^ represent an elemental signal, 
but giving the dot twice the amplitude of.fhe space- 
semi-wave, and the dash twice the amplitude of the 
dot, the Morse alphabet can be sent with the maximum 
rapidity and efficiency. 

Referring last* week (p. 633) to Messrs. Isenthnf 
and Co.’s new list of rheostats, we expressed the hop^’ 
that they would continue to manufacture the resist- 
ances in England after the war. -Messrs. Isenihui 
believe that even if after the war the present strong 
feeling against Germafi-made goods should somewhat 
subside, a great many of their clients will alwav-^ 
prefer to buy the British-made article. Moreover, 
having invested a not incon^derable sum In the neces- 
sary machinery, press tools^ and jigs required lo** 
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ipanufacture of the rheostats, they hope to retain and 

* extend the markets opened to them by the temporary 
paralysis of Gcrnvm export trade. Messrs. Isenthal 
also inform us that they find “ by careful organisation, 
by manufacturing the component parts of these rheo- 
stats in very large quantifies, i.a. practically making 
the whole rheostat except the willing in very large 
qviantities,” the instruments do lend themselves to 
mass production. Before the war they did not con- 
sider themselves justified in incurring the expense and 
work required for such methods of manufacture, and 
therefore purchased the apparatus from abroad. But 
they add: — “The closing of our relations with the 
central Continent has given just that impetus which 
was needed for us to set aside ordinary commercial 
considerations, hence our present facilities for manu- 
facturing this apparatus. *' 

OUR ASTRONOMICAL COLUMN. 

^ Astronomical Occurrences. — Mars, now nearly as ' 
^bright as Sirius, will be in opposition early on Friday. 
Jujjiter and Venus, so conspicuous in the western 
twilight, reach conjunction about 3 a.m. on February 
14. Their nearest approach takes place earlier, about 
midnight, Venus being 26' S. Even at ^30 p.m., 

I Vbmary 13, they will be onl^ 32' apart. The moon 
:cuUs a 3-2 mag, star, < Geminorum, on February 14. | 
As seen from Greenwich disappearance occurs at 
iih. 3m. The moon*is in conjunction with Neptune 
, on the evening of February 16 at 6h. 24m. Geo- 

• centrically the planet will be 1° 2' S. Comet 19 15^ 
(T.aylorl can still be glimpsed with a 3-in., but is not 
a suitable object for such a small aperture. The fol- 
lowing positions are from a continuation of the Copen- 
hagen ephemeris for Greenwich midnight : — 

h. rn. s. „ , 

Feb. II ... 5 30 22 ... +24 21*3 

15 - 36 45 ••• 25 39*0 

19 ... 43 48 ... 2b 508 

* Shifts of Wave-lengths. — Modern measurement of 
wave-lengths, in striving successfully after an accurate 
third decimal figure, has begun to detect all kinds of 
c.iuses that result in wave-length alterations. In 
solar spectroscopy, in addition to the well-known 
pres^re and motion effects, the recondite thwry of 
relativity and the ubiquitqus anomalous dispersion 

• chaimioned by Freundlich and Julius respectively have 
afforded explanations of the observed displacements. 

"^n the one case it is an intense gravitational field 
that is adduced as competent; in the other the mutual 
effect of neighbouring lines. In the laboratory length 
arc, its internal pressure, distance from pole, im- 
purities, change of electrical* conditions, have been 
. described as the source of displacement by Royds, 
Albrecht?* St. John, Burns, and Bilham. The latter, 
\vorking in Prof. Fowler’s laboratory at South Ken- 
sington', has now studied the special case where the 
adventitious element itself gives rise to strong lines 
{Astrophysical Journal, December, 1915). A number 
of iron lines in the regions of H and K were measured 
in the spectrum given by a carbon ‘arc fed with Fe 
filings, and also when the* arc was fed wiUi a mixture 
of filings and calcium* chloride, the calcium lines being 
measured in both cases. The results obtained in this 
very interesting research indicate that some lines are 
■ susceptible, whilst others have constant wave-lengths. 
'The K line of catcium is found to differ by 0 008 A. in 
nie two sources. ■ One hesitates to think of the array 
ot conditions it will become necessary to introduce 
Hito the specification of standard lines. 
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Furnace Spectra of Cobalt and Nickel. — ^To the 
metals (Fe, Ti, V, and Cr) whereof the electric furnace 
spectra have already been investigated iii such pains- 
taking and accurate manner by Ur. King, must now' 
be added Co and Ni (Astrophysical Journal, vol. xlii.. 
No a). Fourteen pages are given up to tabular matter 
similar to that for the elements previously studied. 
Attention may be directed to some results of an un- 
expected character; thus not only is the violet end 
found relatively rich in lines, but all the enhanced 
lines of cobalt (except only AA 3878 90 and 3904-23) in 
the region of shorter wave-lengths than A 4077-56 have 
been classified as furnace lines. Another p^uliarity 
is the fact that each of the classes I., II., and III. 
contain some lines that attain a maximum in the 
furnace and are weaker in the arc, thus affording, as 
regards the lines of Class III. A, a group of lines 
special, perhaps, to a range of temperature of some 
500° C. — a feature worthy of further attention. 


THE ELECTRO-THERMIC SMELTING 
OF IRON ORES. 

T he rapid growth of the application of the electric 
furnace to the metallurgy of iron and steel is 
certainly the most noteworthy feature of the develop- 
ment of this industry during the last decade. Ten 
years ago “ oii-‘Ctric steel ** was largely a novelty. To- 
day there is scarcely a branch of mis highly diversified 
and complex industry in which electrothermic heating 
has failed to secure a footing and to justify itself. 
This progress is all the more remarkable when it is 
remembered that the steel manufacturing industry 
“owing to its age and importance, and also to the 
capital invested in it, is one of the most conservative 
and settled of all industries." ^ ^ 4 

The earliest uses to which electric furnaces were 
applied were to the production of (i) ferro-alloys, con- 
taining iron, carbon, and such elements as tungsten, 
molybdenum, vanadium, etc. which indeed cannot be 
made in fuel-fired furnaces;' and (2) of the highest 
classes of carbon and alloy tool steels, where they com- 
peted successfully with crucible furnace products. 
Having “ made good ” up to this point, they were next 
developed, not in direct competition with Bessemer 
and open-hearth furnaces, but as important adjuncts to^ 
them, and within the last seven years a great variety 
of products — e.g., gun, tyre, and axle steel, wire and 
plate billets, and rail and girder steel — are manufac- 
tured with their aid. Such processes may be classed 
as electrothermic refining, for they take the metal as 
delivered by the Bessemer or open-hearth furnace, and, 
owing to their high temperature and more neutral 
atmosphere, permit the folmation pf refractory basic 
and even inducing slags, e.g., calcium carbide, which 
carry the refining of the steel to a further stage, and 
produce a purer and more trustworthy metal. Espe- 
cially has this been the case with the manufacture 
of rail steel in Germany and America, where it has 
been found that the trustworthiness of the steel is so 
much increased by electrothermic refining that th^ 
railway companies are willing*^ *pay considerably 
more for rails produced in this wav. Mention must 
also be mad^of the application of the electric furnace 
to the production of mild steel castings— always a diffi- 
cult operation — ^where very fiutd metal can be ob- 

tained, and a better separation of gaseous and other 
impurities. Heroult* Recently quoted instances in 
which it had been found to be unnecessary to anneal 
such materials at all, since their properties were ^ully 
as good as those of the best rolled msM steel made in, 

• & ** BlecirodwrOal IStlhodiof Itoh and Steel Prodaeti^." By>J; B. C. 

Keinhew, P* > . 

s Tmtitecti^i ' of the mpliiih lateOwiioiuit Cengrtte of Applied 
ChonStiiy. New York. Septomber, 19 . 19 . 
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fuel-fired furnaces. These are hnly some of the niost^ 
important branches of steel production where the elec- 
tric furnace is firmly established. 

It has always been recognised that the most serious 
competitor the electric furnace had to meet was the 
blast furnace. In this case the coke performs two 
functions. It has to supply not only the necessary 
heat, but also the carbon for the reduction of the ore 
and the carburisation of the meta|. It is only the 
former which can be replaced by electric heat, and 
the horse-power year would have to be supplied at the 
extraordinarily low figure of about iL if it is to com- 
pete with the modern coke-fired blast furnace. It is 
not surprising, therefore, that there are few localities 
which have b^n found to provide the necessary con- 
ditions for electrothermic iron-orc smelting. In^ fact, 
there are only two countries where^ the conditions 
have permitted headway in this direction to be made, 
viz., Sweden and California, and of these Sweden is 
in a much stronger position. Of unusual interest, 
therefore, is the recent publication of Bulletin No. 344 
of the Canadian Department of Mines, entitled 
Electrothermic Smelting of Iron Ores in Sweden,” by 
Dr. Alfred Stansfield, who visited Sweden in 1914, 
inspected the principal smelling works, and made a 
careful study of the economic operation of the 
furnaces, reporting on the general position as it affected 
the possibility of establishing a similar industry in 
Canada. 

Two main types of furnace exist : (1) the Elektro- 
metall furnace, in which the ore is preheated and 
partially reduced in a shaft before it reaches the smelt- 
ing chamber ; the heating of the ore in the shaft and 
the chemical reduction of the iron in the ore being 
materially assisted by the circulation of the furnace 
gases, which is characteristic of this furnace; (2) 
furnaces of the Helfenstcin, Californian, and Tinfos 
type, in which there is no provision for preheating the 
ore. Any shafts employed are merely for the purpose 
of introducing the ore charge conveniently, and the 
main object bf the design is to obtain a large and 
substantial furnace for smelting iron ores by electrical 
heat. 

In Sweden the Elektrometall furnace has been 
largely used, and is in regular commercial operation 
at Domnarfvet, Hagfors, and Trollhattan, but experi- 
ments are being made with a modified Helfenstein 
furnace. In Norway, which Dr. Stansfield also 
visited, the Tinfos furnace is in operation on a mode- 
rate scale at Notodden. At Domnarfvet there is one 
4000-h.p. furnace, producing about 30 tons of charcoal 
iron daily, and the output of the furnaces at the other 
places mentioned varies for the most part between 
20 and 25 tons per diem. ^ A considerable variety of 
irons, open-hearth •and Bessemer, acid and basic, are 
produced. On June 4, 1915, seven furnaces were in 
operation and ten others in course of construction. 
The output of the furnaces is not large-compared 
with the 400 to 500 tons daily output of the hard- 
driven American coke blast furnace it is small — but it 
is as large as that of the charcoal blast furnaces which 
they replace. Dr. gtansfield concludes (p. 7^: — ^“The 
electric, furnace Has liow becom(3 a depcnaable and 
economut appliance for regular commercial use. The 
iron pbtaided from it is eveif better than that from the 
<jiafboat-iron blast furnace using the same ores and 
•fuel. The cost of making 4 he iron, using cheap 
Swedish water-power, is sonfewhat less than in the 
charcoal blast furnace. The amount of iron that can 
be made with a definite supply of charcoal is three 
times as much in -the electric wrnace as in the blast 
•furnace* These considerations appear to represent the 
foundation' of the Present electric iron-smetting Indus- 
try in Sweden.” In falct, in this country. the electric 
furnace is ousting the blast furnace. 
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That section of 'Dr. Stansfield’s report which deals 
with the heat distribution and technical efficiency of 
the Trollhattan Elektrometall furnace is of particular 
importance. The large shaft of furnaces of this type 
depends for its effectiveness on the circulation of the 
gases which ascend from the hearth, as otherwise the 
contents would not be sufficiently heated, so that the 
question to be investigated resolves itself into the 
aesirahility of the gas circulation system. Docs the 
circulation of the gases cause a large enough economy 
to justify the expense and inconvenience of the large 
stack and the circulation apparatus? From calcula- 
tions made by Messrs. Lefner and Mystrom, as well 
as himself, Dr. Stansfield draws the following con- 
clusions. 

”(i) The heat utilised in the reduction of the iron, 
melting the pig-iron and slag, and in other necessafy 
parts of the smelting operation, amounts to from 63 to 
74 per cent, of the whole electrical supply, this figure 
I increasing in the later periods. 

‘*(2) The principal source of loss is the radiation 
of heat from the roof and other parts of the furnace 
and the heat lost in the cooling water supplied to elec- 
trode holders, collars, and other parts. These losses 
varied from 31 to 19 per cent, in these tests, decreas- ' 
ing in the later periods. 

“ (3) The amount of the poteuitial energy or calorific 
power of the gases escaping from the furnace top 
varies from 84 to 74 per cent, of the heat equivalent 
of the electrical supply, and is in each case more than 
the whole heat utilised in the smelting operation. The 
obj^ of the gas circulation is to utilise as far as 
possible, in the furnace stack, the reducing and heat- 
ing power of the carbon monoxide in the furnace gases ; 
but even when this has been done to the greatest 
extent that is practicable, the remaining gas has a 
heat value greater than the net heat requirements of 
the smelting operation, or about 75 per cent, of th? 
whole electrical supply. 

”(4) The sensible heat carried out of the furnace 
by the escaping gases is unimportant . . . and no con- 
siderable loss of heat is occasioned in the same maniitM* 
by the gas circulation system.” 

Collecting the results of all the calculations it 
appears: — ”(i) That without circulation the escaping 
gases have a heat value about equal to the net heat 
requirements of the furnace; (2) that with the gas 
circulation about one-fourth the value of the escaping 
gases is utilised in the furnace, thus saving about 
1 1 per cent, of the coke and 7 per cent, of the electrical 
energy.” It is evident, therefore, that if the calorific 
power of the escaping gases could be perfectly utilised 
the furnace could be run with a small fraction of tlv;.^ 
power that is needed at present, and that the circulat-^ 
ing system only effects about one-fourth of the large 
saving that is theoretically possible. At present it* 
scarcely looks as though this increased the efficiency 
of the smelting^ furnace to an extent .commensurate 
with the complication and expense entailed, particu- 
larly when it is remembered that the escapJHg gases 
could be utilised for converting the pig-iron into steel. 
Dr. Stansfield’s calculation leads him to conclude that 
the gas produced in making one ton of pig-iron in the 
electric furnace would almost suffice for the produr 
tion of one ton of^steel in the open-hearth furnace. 

H. C. H. Carpenter. 

GEOLOGICAL WORK IN CANADA. 

'pHE Museum Bulletins of the Geological Survey of 
A Canada include a number of papers on natural 
history and anthropology, and afford a rapid means 
for the publication of scientific work. No. 4 (“Thf' 
Crpwsnest Volcenics,” by J. D. MacKenzie, 1914' 
describes igneou 4 rocks from south-west Alberta, and 
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establishes, under C. W. Knight’s name of “blair- 
morite,” a trachytic typo consisting of analcite crystals 
up to an inch in diameter, embedded in a green and 
sometimes aphanit*ic matrix. Orthoclase (sanidine), 
pyroxene, and melanitc also occur. The analcite arose 
at an early stage in the consolidation of the rock, and 
may amount to 75 per cent, by volume. No, 15 is 
:ilso a petrographic paper, on Gay Gulch and 

Sfitookum Meteorites,” by R. A. A. Johnston, describ- 
ing and illustrating two specimens, probably from the 
same fall, which contain about 80 per cent, of iron 
and an unusual proportion of nickel, from 15 to 18 per 
cent. 

In both Nos. 17 and 18, attention is directed to the 
relics of early Palaeozoic strata that occur within the 
broad pre-Cambrian area of Ontario and Quebec. In 
some cases (Bull. 18, p. 22) patches of Palaeozoic lime- 
stone have been preserved by dbwn-faulting, and 
E. M. Kindle and L. D. Burling show that the sea in 
which they were formed spread very widely over the 
Laurentian upland south-east and east of Hudson 
Bay. The scarp-like southern face of the Laurentian 
plateau, which is so marked a feature of eastern 
Cahada, is attributed to post-Cambrian faulting. The 
Palaeozoic rocks have been dropped about 1000 ft. over 
a stretch of 300 miles, forming the lowland fringe 
along which the Canadian Pacific Railway runs from 
Ottawa to Quebec. No feature of such magnitude has 
been tracea in the topography of the old undulating 
plateau on which the Cambrian strata were laid down. 
In Bull. 17 M. Y. Williams describes an outlierjj^pf 
Lower OrdoVician dolomite, containing pebbles 
from the Huronian, near Hailey bury, on Lake Timis- 
kjiming. Patches of Niagara strata also occur farther 
north, and the pre-Cambrian surface was evidently 
” washed by both Trenton and Niagaran seas.** 

In Memoir 39 of the Geological Survey of Canada 
M. E. Wilson describes the “Kewagama Lako Map- 1 
.Area, Quebec,” which lies north of Lake Timiskaming, 
on the watershed between the Ottawa system and 
Hudson Bay. Pillow-structure, the origin of which 
is once more reviewed, occurs very commonly in the 
Abitibi (Keewatin?) volcanic scries. The name Laur- 
entian is wisely rejected for the granite and gneiss of 
the district, since they are intrusive in the Abitibi 
rocks, though older than the Cobalt series. A great 
Quaternary lake, named Lake Ojibway by A. P, Cole- 
man (p. 104), occupied the region during the retreat 
of the Labradorian ice-sheet, and laid down season- 
.illy ’stratified beds of clay and “calcium carbonate,” 
which arc well illustrated on plate xxvi. The clay is 
assigned to the summer, and the calcium carbonate 
the winter seasons. It would be interesting to have 
an explanation of the deposit of the latter material. 
From remarks on p. 105 we may be led to infer that 
the spring, when water flowed abundantly from the 
melting snows, was followed by a season of drought 
and evaporation; but was this dry season necessarily 
postponed until the winter? 

Severifr memoirs have been recently issued dealing 
with British Columbia. Their photographic illustra- 
tions emphasise the frequency of great uplifted plains, 
in which post-Glactal streams have cut deep V-shaped 
notches. The Cretaceous sea, and the Eocene sea 
which continued it in places, were driven out of the 
region by an uplift accompanied fey folding, after 
which, probably during Miocene times, “ a long period 
i, stability ensued, during which what is now 

the. Yukon plateau, as well, possibly, as the coast 
range and other adjoining tracts, were reduced to a 
nearly featureless plain-^* (D. D. Cairncs, Mem. 37, 
IVi* P;, The same author (Mefn. 67, 1914, on 
fhe Yukon-Alaska International Boundary, p. 27) 
states that the elevation of this plain took place 
during Iat9 Miocene, Pliocene, or early Pleistocene 
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time.” The steep excavations made in the peneplane 
of the Keele Mountains, shown in plates iv. and v. of 
this memoir, and the continuity ot much of the- up- 
land, suggest a late date for the elevation. In opposi- 
tion to the 'older views of R. A. Daly, C. W. Drysdalo 
(Mem.^6, 1915, “Geology of Franklin Mining Camp,” 
p. 44) recognises the peneplane well within the Cor- 
dillera of British Columbia, and attributes its develop- 
ment to the Pliocene rather than to earlier e^chs of 
denudation. On the other hand, L. Reinecke (Museum 
Bull., No. II, 1915, p. 39) finds no evidence of the 
formation of peneplanes in the southern part of the 
interior plateaus of British Columbia since the OH^o- 
cene lavas were poured out. ** Differences of elevation 
of 2000 ft. arc of constant occurrence within 10 miles 
of each other ” ; the average slopes of the plateau-sur- 
faces measure between 160 and 300 ft. to the mile ; and 
the author states that the country before its uplift 
reached a stage of late maturity rather than old 
age. He sustains this position by a number of interest- 
ing sections. 

An important petrographic detail occurs in C. W. 
Drysdale’s memoir on Franklin Camp (No. 56). In- 
trusive alkalic rocks of Miocene age have penetrated 
at the Kettle River a conglomerate that is either Eocene 
or Oligocene. This was unconsolidated at the time of 
the intrusion, and (p. 82) “the syenite has permeated 
and saturated the conglomerate and fine grit for at 
least 50 ft. from the main contact. . . . Pseudomorphs 
of syenite after the more permeable pebbles and matrix 
occur.** Even quartzite pebbles show “ the presence of 
minute alkalic feldspars with characteristic trachytic 
structure.” This replacement of the Kettle River 
pebbles has been tested by microscopic sections, and no 
original pebbles of alkalic rocks occur in the con- 
glomerate. The syenite has elsewhere given rise to- 
trachytic flows at the surface, and the trachyte, 
where it overlies the Kettle River formation, has pene- 
trated at least 5 ft. down into the grit. On plate xi. 
a junction of trachyte and sediment is shown, where 
contorted Aims of silt are seei} included iff the lava as 
portions of a composite rock. 

R. A. Daly, in Memoir 68 (1915), describes “a geo- 
logical reconnaissance between Golden and Kamloops, 
B.C., along the Canadian Pacific Railway.” He finds 
that the oldest known rocks of British Columbia are 
the Shuswap sediments, which were originally muds 
and sands, wdth some gravels, washed from a lost 
land-surface of quartzose, granitic, or gneissosc char- 
acter. The e.\isting gneisses result from the intrusion 
of granitoid magmas, al^ pre-Cambrian, into the 
Shuswap scries. The composite mass became uplifted 
and denuded, and a geosynclinal w^as then developed 
(p. 154} in the eastern bch of the present Cordilleran 
region. In this hollow accumulations went on from' 
late pre-Oambrian (Bcltian) to Lower Carboniferous 
(Mississippian) times. The sea, however, did not 
reach the western belt until the Upper Carboniferous 
epoch. The Canadian Cordillera attained its full 
length and breadth as a result of folding at the end 
of the Cretaceous period. The author (p. 157) hesitates 
to refer the final uplift to late Pliocene times, in face 
of the deformation of the LowdP^iocene and older 
strata that took place before the Pliocene period 
opened. One of his most Important conclusions is the 
continuity of deposition (p. 93) in the Beltian and 
Cambrian sediments of « the Selkirks. The schistose 
nature of the Shuswapa sedimmts leads the author 
(p. 44) to a useful discussion of “statical meta- 
morphism,” as recognised by Jddd, The sediments 
were affected by the superincumbent load before their 
further metamorphism by lit par lit injections of, 
granite. Dynamic metamorphism further modified 
them, and the composite gneisses associated with them, 
In post-Cambrian time (p. 50). The mountain-land- 
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scapes that illustrate this memoir are of wide interest 
and considerable beauty. 

C. H. Clapp has described the south-east of Van- 
couver Island in Memoir 36 (1913).^ The interest of 
the metamorphosed volcanic and sedimentary rocks in 
this region lies in the fact that they are largely of 
Lower Mesozoic age, and have been invaded and 
altered, and in part replaced, by granitic batholites in 
Upper Jurassic and possibly Lower Cretaceous times. 
The gneisses thus produced finally offered a denuded 
surface on which Upper Cretaceous conglomerates 
have been laid down. The drowned valleys of the 
Vancouver region are shown to have become elevated 
by some 250 ft. since a maximum of submergence in 
early Glacial or Interglacial times (pp. 109 and 127). 
The topographical and geological maps required for 
use with this memoir are folded in a pocket at the 
end, in accordance with the present very useful custofti 
of the survey. 

The beautiful country of fiords and islands that 
results from the subsidence 01 the Cordilleran coast 
is dealt with by J. A. Bancroft in Memoir 23 (1913), 
on “The Coast between the Strait of Georgia and 
Queen Charlotte Sound, B.C.** The Upper Mesozoic 
inirusions again play a large part, and the relations 
of the batholites to the roofs above them, and the pro- 
duction of “roof-pendants,” like those studied by C. 
Darwin in South Africa, can be well seen in the deep 
sections provided by the fjords (p. 105). An orbicular 
“hombkmde gabbro,” which might well be called % 
diorite, occurs in Midsummer Island (p. 94), and is 
regarded as a product of spherulitic crystallisation 
during the consolidation of the invading magma. 

The remarkable discoveries of silver-cobalt ores at 
a railway-cutting in Ontario only thirteen years ago 
led to tHe rise of the great mining centre of Cobalt. 
The mineral veins are associated with sills of dolerite 
(diabase), and the tracing out of the igneous sheets 
has greatly widened the mining area. W. H. Collins 
describes the “Gowganda Mining Division,** west of 
Lake Timiskaming, ii^ Memoir 33 (1913). As at 
Cobalt, the principal ores are native silver, smaltine, 
nickeline, and copper pyrites. The silver has been 
deposited as a fine network through the other minerajs 
after their formation. Other memoirs of economic 
importanco are Nos. 47 (1914) and 65 and 66 (1915), 
on the “Clay and Shale Deposits of the Western 
Provinces.” In these references are required from the 
plates to the pages of the text. Plate iv, in Memoir 
6.i;, showing suspended clay in jars, is without any 
obvious explanation. 

Prof. R. C.* Wallace, o*f the University of Mani- 
toba, issubs a pamphlet through the editorial depart- 
ment of the Winnipeg Industrial Bureau on “The 
Geological Formations ahd Mineral Resources of 
Manitoba,** accompanied by a geological sketch-map. 

Among the separate sheets issued by the Geological 
.Survey of Canada we may note Map described in 
Memoir 20, covering south-eastern Nova Scotia, on 
the scale of i ; 250,000. The foundation-sheet and the 
colouring may serve as types of the beautiful work 
‘produced by the Grovernment departments of the 
Dominion. , • 

J. B. Tyrrell (Trans. Royal Soc. Canada, vol. ix., 
P* interestingly connects all the gold-bearing 
veins in the pre-Cambrian rocks of central Canada 
with the Algoman epoch of^ igneous inttusion. The 
alblte-diorites .which then in^ded the pre-Animikiean ' 
series seem to have been especially associated with 
‘•chrysogenesis,’* h should be noted that the Algo- 
man batholites ,of gneiss and granite are not them- 
selves* rich in gold. The term Huronian is relegated 
in this paper to rocks, above the great unconformity 
recognised^ by Logan 'ind Lawson alike. Hence the 
Algoman epoch is pre^Huronian; but its rodes are 
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intrusive in tlie Timiskaming Series, and ihe 
gold veins may occur, therefore, in the older 
“ Laurentian *' gneisses and in the Keewatin Series 
invaded by these masses. Mr. Tyrtell points out that 
the presence of gold veins in central Canada will now 
serve to mark the rocks in which they are found as 
“pre-Huronian,” that is, older than the great uncon- 
formity. G. A. J. C. 

dHEMISTS AND MANUFACXURERSA 

A MONO the many lessons which wc are learning 
as the result of the war, not the least important: 
is the fact that experimental science in general, and 
chemistry in particular, is not merely an interesting 
intellectual occupation, but one of the foundation- 
stones on which national progress rests, and that ii.s 
continued neglect could only lead to disaster, and end 
in our complete defeat by 'more progressive and far- 
.seeing nations. 

The ignorance of the value of scientific knowledge 
shown by our people is very great, and, unfortunately, 
many of our rulers are little, if at all, bettor informed. 
As a consequence, much inorti.*! still remains to be over.,#'^ 
come, and a great deal of leeway has to be made u)). 
Happily, signs are not wanting that we are at last 
directing our footsteps on the right path, and those 
of us who know, and who have the real interests of 
their country* truly at heart, will earnestly pray that 
our progress along that path may be certain and rapid. 

A; the outbreak of war, the authorities were seem- 
ingly unaware of the vast and multifarious services 
rendered to the State by professional chemists, and of 
the extent to which the welfare of nation depeiid* d • 
upon the adequate utilisation of their services. .\s a * 
result, many hundreds of highly-trained chemists were 
to a great extent wasted by being put to military duties 
which could easily have been performed by nu^n whose 
normal activities were of no special value to a nation 
at war. 

This state of affairs lasted until a few months ago, 
when the authorities apparently b<»gan to appreciate 
the facts of the .situation, and the Hoard of Traile 
issued a circular of instructions to local tribunals under ' 
Lord Derby’s scheme, together with a “list of occupa- 
tions (reserved occupations) of cardinal importance for 
the mainfeQnance of some other branches of trade and 
industr}’.** ' Since then the Board of Trade has issiie<l 
a further schedule of “ reserved occupations,” in \vhi<'h 
occurs thei.' following important paragraph : — “ Chem- 
ists : Analytical, Consulting Research Chemists (not * 
to be accepted for immediate enlistment or calle’d iip 
for service with the Colours without the con.sent oT** 
the Royal Society); Chemical Laboratories: Head 
Laboratory Attendants,** 

It will have been .noticed that chemists are not^only 
not to be enlisted, but are not allowed to enlist with- 
out the express permission of a recognised body, tlv 
or\\y^ other persons in the schedule who are treatoil 
similarly being “licensed pilots, officers, and crews of 
vessels belonging to the General Lighthouse Authori- 
ties and lighthouse-keepers “—that is to say, men 
who,$e services are absolutely essential for the public 
safe^. 

During the past eigh,teen months the columns of 
the technical ahd of the general Press have l^en in- 
undated with letters and with articles bewailing th<‘ 
neglect of chemical science in this country, and de - 
ploring the want of appreciation of the services of 
chemists so often shown by manufacturers. ^ That • 
have shamefully neglected the claims of science is •' 

1 From the prmidentia)aridrf«« delivered to the Society of PuVic Aijalvy 
and other Analytical Chemiuft on •February a, by Mr. A. una'i 
Chapmaii. 
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fact* of which many of us have been painfully aware [ 
fpi* a good^ many years, and one which through the 
stern teaching of the war is gradually being brought 
home to the bulk pf the nation. This, however, is a 
matter which is intimately bound up with our whole 
system of education, and until that system has been 
thoroughly reformed it is hopeless to expect that chem* 
istry and the other experimental sciences will take 
their proper position. 

.So far as our colleges are concerned, I feel very 
strongly that a more thorough training in analytical 
chemistry ,is desirable, and 1 would, in addition, 
venture to suggest that the present curriculum of those 
chemical students who intend to become professional 
chemists should, whenever possible, be amplified so as 
to include a further year of study. During this post- 
graduate year, the student should be trained by 
thoroughly competent and specially selected teachers 
under conditions approximating more to those of the 
technical than to those of the academic laboratory. 

Whilst words fail to express the indignation which 
one sometimes feels at the miserable wages (the word 
“salary” would be out of place) offered to men who 
have devoted several years and a not inconsiderable 
^^um of money to their training, yet, on the other 
hand, the young chemist seeking a position should 
r<*nieinber that his future lies very largely in his own 
hands. The manufacturer on his side must undefr- 
stand that in engaging the services of a young chemist 
from one of our universities he is getting the partly- 
manufactured material, and not the finished product. 
He should bg told that his future employee is merely 
a well-trained apprentice who knows how to use the 
tools of his craft, tfUt w'ill have to be given time 
in. \yhich to find his feet and to learn something of the 
' new conditions under which hcT* will have to work. It 
is here that our university professors can do much to 
prevent misunderstanding and disappointment bv point- 
ing out to manufacturers the limitations of the men 
whom they may be recommending. 

A good many manufacturers (1 am not, of course, 
referring to the heads of largo concerns whore many 
chemists are employed, and where their functions are 
thoroughly well understood and appreciated) do not 
always know very clearly what they want. They have 
a vague idea that some sort of chemical assistance is 
necessary in a Modern factory, and they consequently 
go to ono of our colleges and state that th^ want ” a 
chemist.” As one of the objects of our colleges is voxy 
I^roporly to find employment for the men tWy have 
trained, he is offered the services of a man w’ho has 
ptnhaps just finished his chemical course, but knows 
little *or nothing of the nature .of industrial chemistry 
-of tlie requirements of the factory, . 

It is at this point, hovrever, that the trouble to which 
I have alluded commences, for the young man in ques- 
tion is offered to the manufacturer labelled ” chemist ” 
withdut any qualification at all. As a very general rule ho 
intimation is ‘given to the manufacturer that his pro- 
’ spective ejnployce is little more than a senior student, 
and, in the absence of any statement to the contrary, 
there is some justification for regarding ,him as thor- 
oughly competent not only to carry out the routine 
work of the factory, but also to undertake industrial 
research, to cheapen production, and to effect improve- 
ments in the manufacturing processes concerned. At 
the end of the year, in many cases, nothing very 
definite has resulted,, no additional profit has been 
made, and there is no obvious improvement in the 
fijetory working, and the manufacturer is very apt to 
give emphatic expression, to his disappointment, and to 
mveigh against science in general and chemistry in 
particular. 

I wish it to be understood that mv remarks apply 
especially to the general works chemists, to whom 'is 
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entrusted the testing of the raw materials and finished 
products, and the exercise of a general scientific super- 
vision. With the more important question of indus- 
trial chemical research it is quite impossible to deal 
within the ^limits of an annual address. 1 would only 
say that cnemists competent to initiate and to carry 
through to a successful issue the kind of investigations 
which arc of importance to manufacturers arc, com- 
paratively speaking, few in number, and that the 
chemical investigator, like the poet, must be born. He 
may be shaped, but he certainly cannot be made, and 
it would savii not a little disappointment if it were 
recognised more generally on the industrial side that 
men possessing all the special qualities of intellect and 
of character which go to make a successful chemical 
investigator are not very frequently combined in any one 
man, and that the chances of obtaining the services of 
such a man in a more or less haphazard way, and at 
a salary which would be rejected with scorn by many 
an artisan, are not very great. 

Summarising the points on which 1 have briefly 
touched in this address, 1 would appeal for — 

(1) Greater sympathy, freer intercourse, and closer 
co-operation between the two great branches of the 
chemical profession — the teachers and the practitione|:s. 

(2) The establishment of chairs of analytical chem- 
istry in our universities and colleges as a practical step 
towards securing the more adequate treatment of that 
important branch of our science. 

(3) The more general provision in our universities 
and colleges of post-graduate facilities for acquiring a 
gQod general knowledge of certain subjects which form 
an indispensable part of the professional equipment of 
every technical chemist. 


SCIENCE AND BRITISH TRADEA 

W E were appointed on July 13, 1915, to be a Sub- 
committee to prepare and submit a Report 
showing what steps should be taken to secure the 
position, after the war, of firms who have undertaken 
industries in consequence of the Exchange meetings 
leading up to the British Industries Fair, held under 
the auspices of the Board of Trade. 

The following were the brunches of industry to 
which it appeared that our inquiries could most use- 
fully be directed, having regard to our terms of refer- 
ence : — (i) Paper manufacture ; (ii) the printing trade 
(including colour printing); (iii) the stationery trade; 
(iv) the jewellers’ and silversmiths’ trade; (v) cutlery; 
(vi) fancy leather goods ; (vii) glassware, including 
table glass, laboratory ware, and glass bottles; (viii> 
chin^ and earthenware; (ix) toys; (x) electrical appa- 
ratus; (xi) brush, etc., trade; (xii) hard\vare. 

The value of the imports* into tho United Kingdom 
of goods oT the kinds included within the scope of our 
inquiry may be taken as approximately i6,ooo,oool. , 
and of this total nearly 7,700,000!. represented goods 
of German origin, and 500,000!. goods of Austro- 
Hungarian origin. But it has to be remembered that 
there is also a large German and Austro-Hungarian 
export of •these classes of goods into other parts of the* 
British Dominions. In the abs(?!lRe* of strictly com- 
parable statistics, no absolutely definite figures can 
be given, but we estimate that the total value of such 
goods imported into the five self-governing Dominions 
and India in 1913 cannot have been less than 3,000,000!. 
Austro-Hungarian comp^tion is noteworthy only in 
the case of jewelry and glassware. As regards 
man competition in the branches of trade under review, 
it is limited, as a rule, to certain special lines of goods 

* Abridged from the Report of a Swb-Coioinittee of Advisory Corn* 
mittec to the Board of Trade on Commercial Intelligence with respect ta 
measures for securing the position, after the war. of certain branrhea of 
British industry. (London : Wyman and Sons, Ltd.) [Cd.*8t8t. | Price 
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^nd does not extend to the whole range of articles 
included in the class; and in a number of cases the 
exports of United Kingdom manufactures included 
under the same general heading are larger than, or 
nearly as large as, the foreign imports. This is so as 
regards paper for printing and writing; printed paper 
hangings; stationery (other than paper) ; cutlery, china, 
and earthenware; telegraph and telephone apparatus; 
unenumerated electrical goods and apparatus; and elec- 
trical machinery. The only cases in which the values 
of the imports of foreign-made goods arc largely in 
excess of those of the exports of United Kingdom 
manufactures included under the same general head- 
ings are — paper for packing and wrapping; jewelry; 
fancy leather manufactures; flint glass and manufac- 
tures thereof; toys and games; and magnetos, which 
have been practically a German monopoly. 

We proceed to the consideration of the detailed re- 
presentations as to the ways in which Government 
assistance might be given to the various branches ot 
industry which have been under our examination. 

The value of scientific research in industry and the 
desirability of Government assistance in the promotion 
thereof, was generally recognised both in the memo- 
rigMa furnished to us and by the witnesses who 
ap^ared before us, though it was admitted that British 
manufacturers and workmen have not always shown 
themselves in the past sufficiently appreciative of the 
value of scientific investigation into industrial 
prof^ms, or of technical training. In a number of 
reference was made to the valuable assistance 
given 'by technical institutions to German industry, 
^nd, though no very definite evidence on the point 
was adduced, we see no reason to doubt the validity 
the opinions expressed. As regards the particular ! 
British industries with which we are now concerned, i 
Very valuable work is being done in respect of glass I 
by the University of Sheffield and the Institute of ' 
Chemistry (by the latter body especially as regards 
chemical glassware and optical glass); *in respect of 
hard porcelain, and chin.a and earthenware generally, 
by the School of Pottery at Stoke-on-Trent, which 
is an interesting example of combined trade enterprise ; 
and in respect of paper, by the Manchester Institute of 
Technology, which, however, though fully equipped, 
is stated to exercise only a local influence and not to 
be utilised by the trade generally. All these institu- 
tions are said to be handicapped by inadequate finan- 
cial resources. The representatives of the papftp- 
making industry expressed a strong desire for Govern- 
ment assistance towards scientific investigation as to, 
substitutes for resin size and aniline dyes, and for 
papcr-coating materials hitherto imported, and also in 
the manufacture of parchment, grease-proof and other 
special papers. In the case of the printing trade wc 
were informed that much assistance could be given 
"by research work jn respect of colour-printing and 
the application of photography to printing and litho- 
graphy, whilst as regards the Birmingham jewelry 
trade it was stated that research into certain metal- 
lurgical problems and into the production of semi- 
precious stones would be advantageous. The electrical 
industry, of cours®^ provides a very wide field for 
scientific industrial research. 

At an early stage of thc^inquirv our altcntioii was 
directed to the fact that an extensive scheme of State- ! 
aid for industrial research had recently been estab- ! 
lished by a ctiffimittcc of th^ Privy Council, and is, * 
we understand,' to be carried out by that Department j 
in close ^ communication with * the Board of Trade. | 
We ^rc informed that a strong advisory council has | 
Ijeeh appointed,* bnd that a number of applications ‘ 
(including requests for assistance from the Sheffield 
University, the Institute of Chemistry, the Stoke Pot- 
tery School* and the -British Electrical' and Allied 
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Manufacturers’ Association) are already before that 
body, and that the first grants are being made. We 
were accordingly able to refer to the new council and 
the funds at its disposal those witne^sses who expressed 
the desire for State assistance in this direction, and 
to point out to them that the council in its considera- 
tion of any applications for help to any particular trade 
would no doubt be largely influenced by the extent 
to which the trade had already shown or would show* 
a disposition to help itself. The new scheme is neces- 
sarily experimental, but it is capable of much enlarge- 
ment, and we have no doubt that if British manu- 
facturers are ready to co-operate with the Government 
in this matter and to avail themselves of the facilities 
put at their disposal, the operation of the scheme will 
be of very great value to British industry. 

The Electrical Trades’ Association urged that, a 
Government inquiry should be instituted into the desir- 
ability of adopting decimal coinage and the metric 
system, both for this country and in the Dominions. 
The use of the metric system is, of course, already 
permissible; as to any Gowrnnicnt action beyond that 
we arc aware that opinion is divided ; and we content 
ourselves with recording the suggestions. 

The representatives of the stationery, silversmiths’, ‘ 
fancy leather goods, mechanical and other toys, glass 
and magneto industries all urged ujion us that many 
ipjanufacturers, in putting down plant and finding 
capital for lines of manufacture which hitherto had 
been mainly or entirely German or Austrian, cither 
to supply the home deficiencies caused by the cuttlng- 
of^-of the foreign supplies or to endoavoiu* to supplant 
German trade abroad, were reasonably entitled to 
expect that the government would safeguard them 
from the effects of unrestricted foreign ((‘specially 
German and Austrian) competition after the war, 
especially as their action had been undertaken with 
direct Government encouragement, and in some in- 
stances (notably chemical glassware and magnetos) 
had been of substantial service in the conduct of the 
war. 

In this connection wc desire to direct special atten- 
j tion to the case of magnetos. Briefly, the facts art 
that prior;- ^ the outbreak of the war the trade in 
magnetos* ivhi^i are of groat importance for all fornix 
of motor-cars and aircraft, as well as for other piir- 
. poses, was virtually monopolised by the Bosch Com- 
i pany Stuttgart, a very powerful organisation with 
great wsKi^rtres. The reisult was that .at the* .sii<klen 
commencement of the war there were no manufac- 
turers in this country where the noi in.'il demand was 
about 5000 magnetos pc'r week; since then it lia-^ 
substantially increased, especially for military ’ and 
naval purposes. A number of British firms took iij^ 
the manufacture, and with the assistance of Shcflicld 
in respect of the production of naagnet steel, the'* hav«‘ 
succeeded in*making magnetos which have passed th** 
Government tests and. are asserted to be as goo'd 
the Bosch products. The firms arc f*eceiving larg'* 
Government contracts, and there seems to bo4io douht 
! that in this instance (which is specially important 
being one of a “ key ” industry) a consideraolc British 
manufacture could be built up which inler alia \voidd 
guard against a repetition of the serious difficulties 
caused in the early stages of the war bv our dcpeml- 
ence on foreign supplies. The one obstacle is tiv 
reluctance of the firms concerned to commit them- 
selves to further capital outlay, and the unwillingno*'" 
of outside capital to come to’ their assistance, unk*^'^ 
assured of some security, against the strenuous effort" 
which the powerful Bosch concern will undoubtcdl' 
make after. the war to break down the new Briti^-h 
enterprise. 

The representatives of this industry asked 
Government assistance might be afforded, them in tlv* 
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of (j) an undertaking that the Government 
ij/epartments concerned in motor transport and the 
air services would undertake to make use only of 
lin tish magnetos made (so far as practicable) only 
of British parts — such undertaking to be for a term 
of years after the conclusion of the war: and (2) the 
extension to all magnetos of the import duty of 33* per 
cent, imposed upon magnetos imported as parts of 
motor-cars. VVe reported to the President of the 
IJoard of frade that, in view of the importance of 
the manufacture of magnetos for military and naval 
purposes, its position as a “key industry.” the efforts 
which the manufacturers have made, and the un- 
doubtedly severe competitipn from the powerful Bosch 
interests which they will have to encounter after the 
war, we were unanimously of opinion that Govern- 
n\cnt assistance might be given in the two forms 
desired by the industry. 

Apart from proposals for the imposition of import 
duties on foreign goods, other suggestions put before 
us for the protection of British manufactures in other 
ways included the restriction of British Government 
contacts to British goods, or a preference to such 
goods in respect of price. The reasonableness of this 
^claim was strongly urged upon us by representatives 
ot the new magneto industry, and also in the case of 
table glassware. In this connection wc were informed 
that at the instance of the British Science Guild a 
large number of educational institutions and authori- 
ties have .ah’oady undertaken not to purchase any 
chemical glassware of foreign manufacture for a 
period of th^ee years after the war, provided that an 
adequate supply of British manufacture is forthcoming. 

Recommendations; 

Scientific Itulttsiyial Rc:»(ayth nitd TyaitihiM , — (a) 
Larger funds should be placed at the disposal of the 
new Committee of the Privy Council, and also of the 
Board of Education, for the promotion of scientilic 
and industrial research and training. 

(6) The universities should be encouraged to main- 
tain and extend research work devoted to the needs 
of the inain industry or industries located in their 
respective districts ; and the manufacturers engaged in 
those industries should be encouraged ^' co-operate 
with the universities in such work, eith^- through 
their existing trade associations or through associa- 
tions specially formed for the purpose. Such associa- 
tions should bring to the knowledge of the uhjiilftrsities 
the difficulties and needs of the industriesi land give 
linancial and other assistance in addition to that 
afforded by the State. 

In the case of non-localised industries, trade asso- 
ciations should be advised to’ seek, in respect of 
centres for research, the guidance of the Advisory 
•Council of the Committee of Privy Council for Scien- 
tific and Industrial Kcsearch. 

(c) An authoritative record of consultant men of 
science, chemitts, and engineers, and of persons en- 
gaged ia«indu 5 trial research, should be established and 
maintained by some suitable Government Department, 
Mse of manufacturers only. 

Copyright^The United Kingdom copyright law 
should be brought into line with that of the United 
States. 

Patents, — (a) The efforts which have been made to 
secure uniformity of Patent Law throughout the Em- 
pire should be continued, (h) The provisions of the 
law as to the compulsory working of patents in the 
^'mted Kingdom should be more rigorously enforced, 
and inspectors should be appointed to secure that such 
working is complete and not (as has frequently been 
he case) only partial, (c) The fullest possible in- 
ormation as to enemy patents should be given to 
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British firms during the war, and every practicable 
assistance for their use. 

Trade Marks, — ^All German and Austrian goods im- 
ported into the United Kingdom should be required 
to be marked with an indelible mark, “ Made in Ger- 
many V or “ Made in Austria-Hungary,” and goods 
imported from other foreign countries should be simi- 
larly marked either with me country of origin or with 
the words “Foreign Made” or “Not British.” Such 
marking should be in all cases on the actual goods 
and not merely on the package. 

Transport. — A definite policy for the improvement 
and extension of the canal system of the United 
Kingdom should be formulated, with a view to its 
being carried out so soon as the national finances shall 
permit. 

Financial^ Assistance,— [a) The joint stock banks 
should be invited by his Majesty’s Government, so 
soon as opportunity offers, to consider the possibility 
of affording a greater measure of assistance to British 
industrial enterprise. (b) All Government Depart- 
ments, local authorities, and statutory bodies entrusted ' 
with the control of moneys raised by taxes or rates, 
should be under legal obligation to purchase, so far 
as possible, only goods produced within the BrtU^ 
Empire. 

Trade Exhibitions, — ^The following broad principles 
should be adopted in respect of future trade exhibi- 
tions : — (a) Trade exhibitions should be held under 
the control of the Board of Trade; (b) ex^t^^ons 
should be e xhibitions of manufacturers’ 
traders, and should not be organised with the Vie^ w 
attracting the general public; (c) exhibition^ shonia 
not be too general in scope, but should be for a limited' 
number of branches of industry at a time, accordjfiii^ . 
to tile importance and dimensions of each paiticufar . > 
industry in this country; (d) at least one year’s hotlcd’ 
of the intention to hold any particular exhibition 
should be given to manufacturers. 

Establishment of a Minisiry of Commerce, — His 
Majesty’s Government should be urged to consider 
anew the advisability of establishing*' a separate 
Ministry charged solely with the safeguarding and ex- 
tension of British industry and trade, and freed from 
the regulative duties in respect of railways, shipping, 
and harbours, and the duties in respect of labour, 
which at present devolve upon the Board of Trade. 

•Extension of the System of Trade Commissioners . — 
Ine appointment of Trade Commissioners, respon- 
siole, and reporting directly, to the Board of Trade, 
should be extended to the principal foreign countries. 

The Consular Service. — ^The organisation of thi*- 
Consular Service should bfi dealt with so soon as pos- 
sible after the completion of the rejiort of the Royaf 
Commission on the Civil Service, with a view to the- 
increase of 'its commercial utility. * 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Aberdeen. — At the recent meeting of the University 
Court, ) intimation was received ofa^ munificent bene- 
faction to the University by Sir 'Jflexandcr McRobert, 
Cawnporc, India, and of ^Douneside Lodge, Tarland, 
Aberdeenshire. Ten years *ago Sir Alexander instituted* 
a research fellowship in the Universitv for the purpose 
of encouraging the investigation of tfi^cause, preven- 
tion, and treatment of dancer. An aiih^l sum was 
placed at the disposal* of the Ui\|iversity to meet the 
salary of the fellow and necessary working expenses. 
The fellowship has been held in sutcession by Drs. 
Bertie R. G. Russell, Alex. Greig Anderson, and* . 
Harold A. Haig, and some important investigations^ 
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have been carried out by them on the nature of cancer- 
ous growths. Sir Alexander McRobert has now placed 
the foundation on a permanent footing by handing 
over securities to the University which will yield an 
annual return of about 750!. It has been arranged 
that the foundation shall take the form of a lecture- 
ship, attached to the department of pathology. The 
lecturer^ will conduct research with a view to the 
elucidation of the problems df cancerous and other 
malignant diseases, and will also give instruction on 
subjects connected with his investigations. 

Sheffield. — 1 'he council, at its meeting on February 
7, appointed Dr. A. J. Hall (senior physician, Sheffield 
Royal Hospital) to the professorship of medicine, in 
succession to Dr. D. Burgess. 

\ NOTE in the Sunday Times records that on Febru- 
ary 4 Lord llardinge, the Viceroy of India, laid the 
foundation-stone of the new Hindu University build- 
ings' to be erected at Benares. The estimated cost will 
amount to about 2,000,000!. 

The following appointments have been made in con. 
nection with the Royal College of Physicians of Lon- 
don : — Sir Thomas Barlow to be the Harveian orator 
for the present year. Dr. H. W. G. Mackenzie the 
Bradshaw' lecturer, and Dr. W. J. How’arth to be the 
MUrdy lecturer for 1917. 

was stated in the manifesto issued last week on 
ffie position of science (see p. 640) that communications 
to tne Reorganisation Committee should be addressed 
to 107 Piccadilly, London, which is the addre.ss of the 
Savile Club. The secretary of the Reorganisation 
Committee now” asks that such communications should 
be addressed to him at 11 Airlie Gardens, London, W. 

The Government of Madras has inaugurated a 
scheme of ^ lectures for the education of villagers in 
sanitary principles. Model lectures on various subjects 
affecting the daily life of the villagers have been pre- 
pared by th^ Sanitary Commissioner, and the idea is, 
we learn from the Pioneer Mail, to translate these lec- 
tures into the principal vernaculars of the Presidency 
in language easily understood by the pefiplc, and to get 
them delivered to villagers through the agency of the 
sanitary and educational staff, surgeons-, and other 
competent persons, who may have sufficient interest \n 
the move/nent. 

In addition to the W’ar work being done in th^, ^ 
partments of physics and arts and crafts of the R&dr 
ing University College, to which reference was made 
in our recent note on the December issue of the Read- 
ing University College Review, w^e learn that the 
(hemical department of the college is active in a 
similar direction. • The wdrk consi.sts in the prepara- 
tion of synthetic drugs for the Admiralty, and in con- 
nection with the Society’s Sectional Chemical 

Committee. Several old students have obtained tem- 
porary posts as chemists in explosive works, and a 
number are on the waiting list of the National Phy.sical 
Laboratory for assisting in physical and engineering 
experiments upon war problems. 

The following gTRs to higher education in the United 
States aro announced in the issues of Science for 
December 31 and January*7 last A gift of 15,000/. 
to the Harvard M^ical School ; this is the balance of 
the bequest *9! Morrill \\\ntan, who established the 
Morrill 'Wy^an Medicrjl KeJearch Fund, the income 
of which is to be applied in promoting investigation 
concerning the 43rigin, results, prevention, and treat- 
ment of disease^ Dr. Rudolph A. Witthaus, known for 
his work iij chemistry and toxicology, who died on 
December iq last, left most of his estate of more than 
30,000/. to tbi 6 New York Academy of Medicine. Dr. 
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I Witthaus left tq the Academy of Medicine all* his 
j books and the estate for the benefit of the library.’ 
Grinnell College has received xo,oool. from an anony- 
mous donor. The college is conducting n campaign 
for new endowment and buildings. Recently a parcel 
, of land in Kansas City, valued at 30,000/., was turned 
I over to the college. The alumni of the college are 
j raising funds for new buildings, the construction of 
I which will be commenced next spring, which will cost 
j about 50,000/. It is now said that the estate left by 
j the late Mr. Amos R. Eno is likely to amount to 
I 3,000,000/. Provided the will filed for probate last 
October stands, in the face of the contest being made 
by Mr. Eno's next of kin, Columbia University’s share 
of the estate will be about 1,400,000/. 

Further gifts to higher education in the United 
Stales are recorded in the issue of Science for Janudry 
21. Mr. George T. Baker has made a further gift of 
10,000/. to Cornell University; Barnard College, 
Columbia University, has received 2o,oooL from Mr. 
James Talcott; a new chair at the University of Penn- 
sylvania, to be known as the Dr. Isaac Ott chair in 
physiology, has been endowed through the legacy 
received from the estate of the late Dr. Isaac Ott;^ 
and the sum of 50,000/. has been given by Mrs. Russell' 
Sage to the Emma Willard School in 'IVoy to found 
a department of domestic and industrial art. The 
new department will occupy the buildings recently 
vacated by the school on the completion of new build- 
ings made possible by a gift of 200,000/. from Mrs. 
Sage in 1907. 

The Department of Agriculture and Technical In- 
struction for Ireland has issfied a circular (Form 
S. 125) giving particulars of the technical school exam- . 
inations it will hold during the present year. The* 
Department’s scheme of examinations *is designed to 
follow courses of instruction extending over four years 
in commerce, building trades’ work, applied chemistry, 
electrical engineering, mechanical engineering, domes- 
tic economy, and art. Examinations in all subjects of 
the courses will be held this year in May. Certificate n 
will not be issued by the Department in respect of the 
first and second years’ examinations of any course, but 
pass lists will be issued to the local school aulhoriiie<. < 
It is intended that the courses of instruction of wlih li 
these examinations will provide a test should include 
not oply theoretical, but also practical and laboratory 
I work* 

Notice has been given that the fourth election to 
Beit fellowships for scientific research will takt* jdan* 
on or about July 15 next. Not more than three fellow- - 
ships will be awarded. Applications must be reiVivy^l 
on or before April 15, Forms of application and all 
information may be obtained, 1^ letter only, addre.s'i» .1 
to the Rector, Imperial College, l^uth Kensington, I-ou- 
don, S. W. The annual value of every fellowship . 
and its tenure is for one year, which may be extend* <I 
by the trustee.s for a furtner period hdt exceeding on \ 
year. So long as the fellow is a graduate of* a Briti^'b 
University, or holds some approved diploma, he inny 
be of any nationality provided he is of Eurojx ui 
descent by both parents. Every candidate must 
under the age of twenty-five years on the date of 1 1* * 
tion. Fellows are attached to a department of ’Ij*‘ 
Imperial College of Science and Technology, and w 'lb 
under the supervision of a professor in accordance v idi 
‘the arrangements made by the head of the d«"p; ' 
ment. 

The returns of the registration of students ti*r 
November, i9i5, of thirty of the universities in ht* 
United States arc tabulated and analysed in an aiiick 
by Mr. J, C. Burg, of Northwestern University, 
issue of Science for January. 21. The largest gniu" 
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the. ilumbcr of students, including the summer attend- 
ance, were registered by the following universities. 
<the number in braclcets giving the increase in the 
number of students) : — California (2375), Pennsylvania 
(900), Minnesota (8^2), Chicago (837). The University 
of California, with a total of 10, students, was the 
only institution with a gain of more than 1000 students. 
Omitting summer students, the largest gains for 1915 
arc those of Pennsylvania and Minnesota. Four uni- 
versities enrolled more than 7000 students, viz., Colum- 
bia (11,888), California (10,555), Chicago (7968), and 
^ Pennsylvania (7404). The article also provides some 
interesting statistics as to the number of students 
taking different branches of study. In engineering 
Michigan now leads with 1498 students, followed by 
Corneil with 1347. The largest medical school is at 
New York University, where 509 students arc now 
enrolled. The school of commerce of New York Uni- 
versity has 2639 students, and Pennsylvania comes 
next with 1889. The school of education at Columbia 
numbers 1972 students, as compared with 897 at Pitts- 
burgh. These figures as to subjects are exclusive of 
‘ summer students. The largest summer session in 
1915 was at Columbia, where 5961 students were 
rolled. At California a remarkable increase last 
summer of 2012 brought the number of summer 
students to 5364. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, February 3.— Sir J. J. Thomson, 
president, in the chair. — Prof. W. Bateson and C. 
rellew ; Note on an oraerly dissimilarity in inheritance 
;from different parts of a plant. In a recent paper the 
authors gave evidence as to the genetics of the wild- 
looking “rogues” which appear as the offspring of 
high-class typcjs of peas. Among other pccuFiarities, it 
was shown that F, plants resulting from crosses be- 
tween rogues and types were in their juvenile condi- 
tion intermediate, .showing influence of the type parent, 
but on maturing they become rogues and have exclu- 
sively rogue offspring. The authors interpreted this 
to mcaji that the type-elements are left behind in the 
^basal parts of the plant. In the variety Gradus certain 
intermediates (offspring of types) were observed to give 
mixtures of lype.s and rogues. In such intermediate 
plants the characters often change w’ith age, the lower 
parts being more type-like, the upper more rogue-like. 
. Preliminary sowings of seed from these intermediates 
indicate that when their offspring consists of types and 
rogues, the tyP^^ come predominantly from the lower 
pods and the rogues from the upper pods. The three 
sets of facts are therefore con.sistenL in indicating that 
there is an orderly segregation in^lhc body of the 
plant, the type-elemei|fj5 being predominantly in the 
lower parts'. — H. M. Woodcock ; Observations on 
Coprozoic flagellates, together with a suggestion as to 
.the significance* of the kineto-nucleus in the Binu- 
cleata. Tlie paper deals with the first results of a 
comprehensive study of the coprozoic flagellates of 
goats and sheep. The coprozoic fauna comprises those 
forms which pass through the alimentary tract in a 
resting, encysted state, and undergo all the active 
phases of their life-cycle in the (moist) dung. — S. B. 
Schryver : Investigations dealing with the phenomena 
of clot formations. Part III. — Further investigations 
of the cholate gel. It is shownAhat there is a marked 
similai ity between certain vital activities of cells and 
the behaviour of cholate gel', (i) The erosive action 
• of certain organic substances on the cholate gel runs 
parallel with their narcotic and cytolytic actions. (2) 
^el formation by calcium chloride is inhibited by 
«odium, magnesium, and other chlorides. The same 
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substances can also cause gel erosion, but the erosive 
action can be antagonised by the addition of relatively 
small amount^ of calcium salts. (3) To explain the 
parallelism between certain biological actions of 
organic substances and the antagonistic action of in- 
organic salvs, on one hand, and the action of these 
substances on the cholate gel, on the other, it is sug- 
gested that the cell membrane or cytoplasm is con- 
stituted by a heterogeneous system of lipoids, pro- 
teins, etc., held together in a magma containing a gel- 
forming substance with physical properties similar to 
those of the cholates. On such a hypothesis, the bio- 
logical action of certain substances can be explained in 
a manner more satisfactory than is possible by the 
assumption of the ” lipoid ” theory of Hans Meyer and 
Overton.— J. M. O’Connor: The "mechanism of chem- 
ical temperature regulation. Anaesthetised cats or 
rabbits, when not shivering, consume oxygen in pro- 
portion to their body temperature. When shivering, 
more oxygen is consumed than would otherwise be 
consumed at that body temperature. The onset of 
shivering is dependent on the brain temperature being 
below a point more or less fixed in a given animal. 
The amount of “extra oxygen” consumed during 
shivering is proportional to the extent to which., the 
average skin temperature is below this point. This 
point towards which the animals regulate chemically 
varies in different animals between 30° and 39® C». , 

Mathematical Society, January 13. — Sir 

Larmor, president, and later Prof. A. E. H. 
vice-presiaent in the chair. — Sir J. Larmor : The 
transition from vapour to liquid when the range- of 
tho molecular attraction is sensible. In the theory of 
capillarity, and of change of state, the hydrostatic 
pressure *p is defined, in physical illustration,^ » the 
difference between two much larger quantitiiN, the 
repulsion ta due to molecular motion, and the mutual 
attraction P of the moU*cules. Its grapli, in tho 
Andrews-Thomson diagram, detennines the critical 
point and the conditions for change of state. It is a 
definite quantity only where the density , is unform; 
thus it loses its meaning inshle intcrfacial ^ layers of 
rapid transition, though under fluid conditions it is' 
transmitted across such layers. The instability in 
homogeneous fluid, and consequent separation of 
phases, whidi ensues when dp/ dv becomes positive, is 
essentially a matter of the internal constitution of the 
flqld, and ought to be so deducible. It is found, how- 
eVfen. that the homogeneous medium is unsjtablc for 
v^TOtion of density when d(/>*-P)/dv is positive: 
whereas instability from external ^ stress, when the 
density is not disturbed, occurs within the narrower 
limits for which dp/dv is positive. When the range 
of attractions is sensible there will thus be arcs of 
internal instability along the isothermals above the 
critical poipt, for which, however, sejparation into two 
phases, vapour and liquid, cannot occur. It might be 
imagined as relieved by gradual falling away of the 
medium to modified states of molecular aggregation; 
and, in fact, the que.stion arises, why this type of 
change should be regarded as excluded in tho usual 
theory, notwithstanding the aptness of the van der 
Waals Equation. An S-shaped coaufthition of tlie iso- 
thermal is still the condition for abrupt transition 
pf state. Other conditions restricting the form of such 
law of attraction as is compatible with the existence 
of a homogeneous phase are noticed. — ^T. W. 
Chaundy; (i) A note onithe uniform cofivergence of 
the series S«n sin n 9 . (2) A condition for the validity 
of Taylor’s expansion .^G. H. Hardy : The average 
order of the arithmetical functions PA{x ). — (^) and 
C. E. Weatherbam: Green’s dvadics ih the theory of 
elasticity.— G. N. Watsan: A "problem in “Analysis 
Situs.” 
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Geological Society, January 19. — Dr. A. Smith Wood* 
ward, president, in the chair. — H. Bury ; The physical 
geography of Bournemouth. The curves of the 
plateaux in the Hampshire basin (including that of 
Bournemouth) show a marked relation to the main 
river-valleys, indicating that the latter were in exist- 
ence before the plateau-gravel was deposited. The 
fact that this gravel everywhere covers the main water- 
sheds is inconsistent with tho theory of deposition on 
simple river-terraces, and points to widespread floods 
and the formation of gravel-sheets at one or more 
periods. Palaeoliths arc most frequent at low levels 
(below 140 ft. O.D.), but occur up to 350 ft. O.D., 
where their presence must be due either to a vast 
accumulation of gravel in Chellean times, or ,to 
channelling at later dates. The Chines' along the 
coast of Bournemouth Bay did not originate at the 
cliff-edge and grow inland, but are the over-deepened 
bottoms of older and longer valleys. A similar double 
structure is seen in the Chines of the south-western 
corner of the Isle of Wight, where it is due to the 
destruction of part of the valley of the Yar bv the 
sea since the deposition of the valley-gravel; and it is 
suggested that the Bournemouth Chines are due to the 
breach oi the Solent River by the sea at the same 
late peri^. The 140-ft. bluff, running all across 
Hampshire to the sea-cliff at Goodwood, is compar- 
able with the loo-ft. terrace of the Thames, and was 
probably formed in an estuary in pre-Chellean times. 
The rate of recession of the cliff in the western part 
of ‘ Bournemouth Bay is estimated at about i ff* per 
annum. It may be more in the eastern part.' The 
angle of the cliffs is said to have become steeper of 
late years; but tliis is not true of the western part of 
the &iy, and it is desiraSle that the observations on 
which the belief rests should be published. 

Llnneaii Society, January 20. — Prof. E. B. Poulton, 
president, in the chair. — Miller Chelny : The definition 
of “ right ** and “ left ** in relation to coiled, rolled, re- 
volving, and similar objects; a problem in scientific 
terminology. The author referred to such terms as 
“right” and “left,” following or against the sun (in 
northern latitudes), “clock-wise” and “counter clock- 
wise,” as used by biologists, and also cited terms used 
by mathematicians which could not be used by natural- 
ists with any advantage. He advocated the usage 
postulated by Linnaeus, in his “ Philosophia botanical* 
p. 103, before he became confused and altered his 
definition to an absurdity, and recommended the. use 
of the heraldic terms “’dextral” and ‘♦sSnistral”, as 
unambiguous terms. — H. W. Monckton : SoiM asp^ts 
of the flora of the Bagshot district. This cctpinunica- 
tion deals with the area occupied by the geological 
formation known as “The Main Mass of the Bagshot 
San^.” About half is iif Surrey, the remainder being 
nearly equally divided between ^rkshire and Hamp- 
shire. The greater part was until recent times a tract 
of pine-woods, heaths, and peaty swamps, and its 
character was mainly due to the sandy nature of the 
Bagshot formation and the gravels resting upon it. 
The flora of much of the area resembles that of the 
Oak-Birch-Heath Association (“ Types pf Brit* Ve^ta- 
tion,” ed. byA.‘ G. Tanslcy, Cambridge, 1911, p. loi). 
Other parts fit in well with the Heath Association, 
ofi. cii., p, 105. Much of the high ground forms 
plateaux covered with gravel some 10 to 15 ft. thick, 
and on it are ftiind the qsual heQthi4)ldnts. lUece- 
brum verticiUaturn is perhaps the most interesting' 
plant found in the district , 

.• 

^ Manchsstbr. ' 

Lltersny and*Pkliesopblcal Socisty, January aS*-— Pix>f. . 
S. L -Hicksof^, president, in the chair. — ^Dr. H. F« 
CesSrd and P. BiHey : Causes of luminosity in coal- 
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gas flames. A stream of coal-gas was passed through 
a tube immersed in solid carbolic acid and ether, at 
^ 79 ^ C. This condensed completely all the benzene, 
toluene, and similar substances, byt allowed the whole 
of the ethylene to pass forward with the gas. The lumin- 
osity of the flame of the issuing gas was very feeble in 
comparison with that of the original gas. Measure- 
ments carried out by Mr. W. Budcley ut the Corpora- 
tion Gas Works, Rochdale Road, Manchester,- showed 
that a particular coal-gas lost 78 per cent, of its illu- 
minating. power by this treatment. The benzene 
hydrocarbons therefore contribute far more to the 
luminosity of coal-gas flames than does ethylene, in 
spite of the fact that the volume of ethylene present 
is usually three to five times the volume of benzene 
vapour.-— Prof. S. J. Hickson, Dr. W» M. Tattersall^ 
and others : Animal symmetry and the differentiation 
of species. 

Edinburgh. 

Royal Society, January 24. — Dr. Horne, president, in 
the chair. -^Dr. J. E. Mackenzie and Dr. Ghosh : The 
optical rotation and cryoscopic behaviour of sugars dis-^ 
solved in (a) formamide, (b) water. To previous re- 
sults already published the authors have added exper^ 
ments for jS-d-glucose, i 9 -d-galactose, and maltose. As 
in the case of the water solutions of these sugars, the 
constant rotation shown when there is equilibrium b('- 
tween the two multiplications is found to be the same 
whether the starting point be the a or the P modifica- 
tion. The phenomena are of the same nature in non- 
aqueous and aqueous solutions. Any explanation of 
mutarotation reactions must account for such actions 
taking place in the absence pi water. — Dr. Ghosh : 
Note on the sublimation of sugars. It was shown that 
under diminished pressure rhamnosc and fruefosq; 
sublime. Up to this time the only sugar which hacf 
been observed to sublime was glycolose. — W. ColIInge : 
A revision of British Idoteldee, a family of marine 
Isopoda. The object* was to revise the diagnoses of 
the British genera and species, and set forth, in greater 
detail than has hitherto been done, their structure 
and the classification and affinities of the family. The 
investigation was carried, out in the Gatty Marine 
Laboratory of St. Andrews University, ^ 

Dublin. 

Royal Dublin Society, January 25. — Prof. J. A. McClel- 
land in tho chair. — Prof. Hugh Ryan and T, Dillon : 
The hydrocarbons of beeswax. Inconsistencies .in the 
results obtained in the analysis of beeswax led to aii^ 
examination of the action of potash-lime on alcohols.. 
The volume of hydrogen evolved by the interaction 
of higher primary alcohols and potash-lime is nearly 
but not quite in accordance with the equation : - 

ChIW ch,oh+koh=gwHii+i cook-, 2II,. 

j Higher secondary and tertiarv alcohols, such 
, pentadecyl-^-tolyfV carbinol axSl hfiptadecyldimethyl 
I carbinol do not evolve hydrogen when •Aeated to 
I 2<o® C, with potash-lime, and similarly the volume 
of hydrogen evolved by the action of aitoli on glucose 
corresponds very nearly to the one primary alcohol 
group in the sugar. The solids extracted by petrol< mn 
ether from the product of the action of potash-lime on 
myricln oontain a ^all percentage of oxygen, and nir 
this, as weJl a$. other reasons, the “potash-lnnc 
method” cff determining hydrocarbons in beeswax 
ylel^ results which are ttio' high; — Praf. Hugh By* 

arid M. J. Wjdih ;. DCsoxyhydrocatechintetramctl')’ 
etjber- The chibmane formula for catechin p*'op‘^‘;J; * 
^ A. G. Perkin and Yoshitake exhibits the ^ 
M&Iions of “the phlobatannins, the flavone, and tn 
anthocyan dyes/ much more clearly than the couma*'-'*" 
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formula of S. von Kostanecl^i am} y» Lampe, although 
the latter formula accords' bettc;;'. with the chemical 
behaviour of catechin. * ' 

Royal Iflah Academy, January 24. — Rev. J. P. 
Mahaffy, president, in the chair.— Prof. J. A. 
McClelland and Rev. R. FitzGerald : The photo-electric 
properties of leaves. The paper deals with the photo« 
electric power of leaves and gives numbers for leiaves 
of varibus types. It also deals with the extraction of 
chlorophyll from leaves and the activity of the solu- 
tions thus obtained. It is also shown that distilled 
water in which leaves have been immersed has con- 
siderable photo-electric activity. The concluding por- 
tion of the paper deals with the increase of photo- 
electric power produced by the action of oxidising 
agents on the water extracts and on certain organic 
substances. 

Paris. 

Academy of Sciences, January 17. — M. Camille Jordan 
in the chair.' — Gaston Darboux : An extension of Ponce- 
leys theorems relating to polygons inscribejjt or circum- 
scribed about conics. — ^Armand Gautier and Paul 
Clausmann : Fluorine in the vegetable kingdom. A 
stable is given of the quantities of fluorine and phos- 
phorus in various parts of the plant. In the choice of 
material special attention has been paid to substances 
utilised as food for men and animals. In plants the 
leaves are the organs richest in fluorine, the smallest 
quantities being present in stem, wood, and bark. 
The ratio of phosphorus to fluorine in the different 
organs of the plant follows no simple relation, but, as 
in animals, the two elements increase and decrease 
together. — Henri Douvttld : The Cosmoceratideae ; the 
history of a family of Ammonites, from a posthumous 
' memoir of Robert Douvilld. — Ch. Platrler : Tlie solu- 
tions of certain linear integral equations of the third 
.species considered as limits of equations of the second 
species.— M. Augelesco : A class of polynomials with a 
single variable. — ^J. Priwaloll : The convergence of con- 
jugate trigonometrical series. — ^Amd Plctct and Tsan 
Quo Chou : The formation of pyridine and isoquino- 
line bases starting from caseiil. Casein was hydrolysed by 
hydrochloric acid in presence of formaldehyde (added 
.gradually as methylal), the product dried and distilled 
with lime. The mixture of bases obtained, amount- 
ing to 9 per cent, of the original casein, was freed 
from primary and secondary bases by treatment with 
sodium nitrite. From the residual tertiary bases pyr- 
idine,. fsoouinoline, and homologues of these were 
isolated. None of these bases were obtained if form- 
aldehyde is not present during the hydrolysis of the 
casein. — S. Reich ; .The nitration of phenylpropioUc 
acid. Under suitable conditions para- and ortho-nitro- 
phenylproplolic acids can be obtained by direct nitra- 
tion. No mcia acid could be isolated. — G, Frledel ; The 
observations of Hoga’^'Und Jaeger relating to certain 
lack of symmetry of crystal radiograms. A discussion 
of the possibility of Ihese results being due to a slight 
impcrfectjgn in the orientation of the. crystal plate. 
Ah error of 1® or 2® would , suffice to produce all the 
phenomena <kscribed. — G. Aadrt : -The displacement of 
potash and «o$phoric acid contained in certain rocks 
by some suDstances employed as manures. Finely 
powdered minerals containing potash yield appre- 
ciable amounts of potarii to. water alone, and this 
amount is markedly increased if certain substances 
present in manures >ra added, Ch^lk,. salt, and cak 
cium sulphate produce* about the same effect;, sodium 
mtrate, and especially amfhohluiti sulphate, cause 
larger amounts of potash to go into solution. The 
ui* slniilai?;,. experiments on the extraction of, 
soluble ph<2phat6 TIrom apatite are also given.— H,' 
ouygTSs : The culture of the sugar-beet if) the south- 
' est of France. The yield per hectare hz^' b^n found 
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*to be somewhat larger in the south ” (Lot, Lot-et-. 
Garonne, Gironde, and Dordogne) than in the north, 
and the yield of sugar is not inferior. — ^M. Bassuet : the 
treatment of old wounds, arising from the war. A 
contribution^ to the discussion of the hypothesis of 
micro-organisms remaining latent in old, and appar- 
ently healed, wounds. On treating open wounds of 
long standing by a polyvalent serum, either by injec- 
tion or by simple local dressings, many cases have 
been observed of the formation of an abscess rich in 
pus at a distancetfrom the point of injection or treated 
wound; but always forming under the scar of an old 
healed wound. Frequently (thirty-one cases out of 
forty-nine) fragments of clothes, splinters of bone, 
pieces of projectile, and, in one case, a drainage tube 
7 cm. long, have been eliminated by the abscess. The 
local cure takes place rapidly, and coincides with a 
marked improvement in the general state of the 
patient. Out of 421 cases, after treatment without 
being cured during periods of eight to fourteeen 
months in various hospitals, 282 have been discharged 
cured. — L. G. Seurat ; The morphology and phylogeny 
of the Acuaridse. 

Calcutta. 

Asiatic Society of Beagol, Januaiy 5.— W. N. Phelps : 
Some Calcutta spiders. Among the points d^lt with 
were : — Cyrtophora citricola : Their indiviiiiiality, 
variety of characteristics, individual markings, indus- ^ 
and skill, elaborate snares, adaptability to artificial 
light, notwithstanding their home is in the garden 
or the jungle, nesting and snard building, aviating* 
skin casting, etc. spariotenus tigris : A detailed ' 
description was given of nest building, the laying of 
eggs, the development of ^ the egg into the young 
spider, with a time-table. — S. RamaswaaU : A new 
species of Tephrosia from Smd. In this paper a 
hitherto unknown species of Tephrosia (family Papilton- 
acese) with curious falcate or circinnate pods 1$ de- 
scribed in Latin and in English. The distribution of . 
this new plant is Sind and Rajputana. A plate with 
figures of parts of the plant,, including floral dis^ec- • 
tions, is appended. * 
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5C7Eljjfe(i^ T&MiHljVa9t^itf()LS AND 

^ fE. 

F rom the wel^r^ of The billows which have 
recently beaten about the place of science in 
education, in the columns of the periodical Press, 
two main points stand out, namely, those of the 
dominance of classical and literary teaching: in 
our great .Public Schools, and its influence upon 
the ' older universities and the public Services. 
Our political leaders and administrators of State 
departments are in the main trained in these 
schools, where vested interests preserve the prime 
places in the curriculum for ancient learning, and 
scientific subjects are discouraged for students 
who hope to obtain university scholarships or ap- 
pointments in the highest ranks of the Civil 
Service. 


system, and to induce advocates of reform to 
the most strenuous efforts to alter it. The “Cop- 
verted Classic,” to whose remarks, the letter by 
Dr. Shipley and Mr. Roberts was intended as a 
reply, hsks pertinently why the^-UftiVierstties thus 
submit to the dictation of the Public &hools as to 
the relative value of science and classics instead 
of themselves prescribing subjects, and by limit- 
ing the awards to classics to induce tfcje head- 
masters to give adequate attention to scidSce. 

“The study of classics,” he adds, “is a luxury, 
and should be treated as such ; the study of science 
is a real and present necessity. Classical training 
tends to produce the official; scientific training 
tends to produce the man of initiative and action — 
the creator. Which of the two types is the mbre 
necessary at the priesent time? Let, then, higher 
education take tW initiative; let thc^#%rsities 
force the schoojlf^Mfor in theii* hands, great 
extent, lies the rtsdifedy.” 


The position of affairs has l^een stated clearly 
in correspondence published in the Observer dur- 
ing the past few weeks, particularly with refetr 
ence to the -undue pfoportion of open scholarships 
allotted to classics f at the older universities; 
j There is no question as to the facts, but Dr. A. E. 
Shipley and Mr. H. A. Roberts attempt to justify, 
or rather to explain, them by standards of attain- 
ment. They point out that the award of scholar- 
ships depends upon the ability of the candidates 
presenting themselves, and assert that real ability 
is found much more rarely among those who offer 
^ scientific subjects than among the candidates who 
have selected classics. “No candidate,” they say, 
in natural science who reaches tbe necessary 
standard of ability is likdy to be rejccted.’^^.But the 
supply of candidates of sufficient ability is not so 
great as it should be.”^ 

This is especially ^ue of candidates from the 
great Public Schools, and it is with this deplorable 
condition of things that we are at, the moment 
most concerned. In a recent year, according to 
Dr, Shipley j^nd ^Mr. Roberts, in one of the 
• greatest j)f such schools, excellently equipped for 
scientific studies, less than 2 per cent, of the boys 
in the 'higlpr forms were giving, special attention 
to science, ^nd only one or two of these were of 
sufficient ability even topppear as competitors in^ 
any scholarship examination at the universities, so 
that “the coi^bution of thisfj^rcat school to the 
scientific ability of tte country Was less than .one- 

th of 1 per cent, of the total numbers of the 
school.” 

•V. 

We shotdd halve supposed that such facts as 
cse would^. .be sufficient to condemn the present ^ 
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It is not at all certain that the headmasters of 
the Public Schools would adopt a new attitude 
towards Science even if ti|ys^ii()|^ersities limited the 
number of classical schijiP%tSps in the manner 
suggested ; for most of pupils sent up taie not 
scholarship candidates. ^/The result of the action 
would, however, encourage the development of 
scientific work in the State secondary schools, and 
the end would be that these schools would secure 
the science scholarships, while as regards the cur- 
rent of modern needs the Public Schools would be 
in a backwater. They may be content to occupy 
that position, but thiere is no reason why a pre- 
mium sh€^ be placed upon their unprogressive 
methods. What we have to'get rid of is the idea, 
naively expressed by a correspondent in the WesU 
minster Gazette a few days ago, that t{ie classical 
studies , of the ancient schools and universities 
shoiVid be reserved for men who are to occupy the 
highest branches of the public Services. The as- 
sumption that classical languages and literature 
arc essential to the education of people who are to 
control our affairs, and that a knowledge of 
science is not needed in this capacity, is respon- 
sible for the chief defects which have to be reme- 
died if we are to compete suc cessfu lly in peace or 
war with other leading nations. A truer view is 
that no one should be entrusted with the adminis- 
tration of affairs of State received a 

scientific education, ajd maC learning 

should be considered .as an ihfellectiM hobby. 

As things are at present, it pays far better to 
study classics than science, if a posf of importance 
in the Civil Service is the proximate or ultimate 
end. The examinations for Clerkships (Class I.) 

C C 
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bear much the same relationship to the older uni- 
versities that the universities bear to the Public 
Schools. Candidates for appointments in the Home 
and Indian Civil Services, and for Eastern Cadet- 
ships, are at liberty to select any of thirty-eig-ht 
subjects, provided that the total number of marks 
carried by the subjects does not exceed six thou- 
sand.' At least ten or twelve subjects must be 
takei^ .>^d a high standard reached in them, in 
order that a candidate may have a reasonable 
chance of success. The majority of the successful 
candidates select Greek and Latin, English history, 
language and literature, mental and moral science, 
and political economy. Occasionally, a brilliant 
ma^ematician will secure a good total of marks, 
buf candidates who specialise in science rarely 
obtain a high place. 

The considerations which ddtiSrinine largely the 
nature of the subjects sclected^^re the relative 
number of marks obtainable and the attention 
given to different branches of study at the Public 
Schools and the older, ^universities. Greek and 
Lktin languages and M^itui^ have each eleven 
hundred marks, and fivl^hundred each in addition 
for Greek and Roman history. The only subjects 
which compare with these as regards allocation 
of marks are included in the groups Lower and 
Higher Mathematics, each of which has a maxi- 
mum of twelve hundred. Chemistry, physics, 
geology, bolany, zoolc^y, animal physiology, and 
gec^raphy carry six hundred marks each, but not 
more than four science subjects^can be offered — 
the candidate who will present himself for exam- 
ination in more should certainly not be e^uraged 
— or three if both Lower and Higher Mathematics^ 
are taken. 

A fairly high standard of attainment is thus 
required in four separate branches of science iq 
order to hope for the same number of marks asf&hi 
be obtained for a knowledge of Greek and Latin 
language and literature. This fact, and the pre- 
dominance of classical studies and interests in the 
educational institutions most favoured by the 
wealthier classes, is responsible for the selection of 
subjects by candidates who present themselves for . 
examination. A^hc examination held just before j 
the war began there were 206 candidates for 
78 appointfhents. Of those who were successful 
only foi$./6ffer(^ scienoe sqbjects without ihatber. 
matics dr cl^siiix, and sev.etit^n 01^^ their pojd- ' 
tidh to ^ main'' from mathetnatios with science. 
For(^^ve specialised in Greek and Latin, and the 
•remsi^ldfer pres^ted themselves in other literary 
subjects, with or without mathematics. 

This analysis is typical of results of ex|imina- 
wJrft XrnTL . 06V 


tion for Clerkships (Class 1 .), and it shows that 
the great majority of the men appointed to the 
highest positions in the Civil Service, and by whom 
national affairs are to be administered, are 
specialists in classics without an elementary know- 
ledge of science, and with no conception, therefore, 
of the meaning of scientific method. It followi^ 
almost naturally that nearly all the successful 
candidates are from the universities of Oxford 
and Cambridge, and especially from Oxford. It 
is possible that the Civil Service Commissioners 
believe that their system of marking gives an open 
field to all students — whether classical, scientific, 
or linguistic — ^but the result is the same as that 
from the selection of scholarship candidates, 
namely, the appointment of few men of scientific 
attainments ; and the cause of it all is the neglect 
of science, and the predominance of classics, in 
the curriculum of the Public Schools. 

In 1^14 the Royal Comni^ssion on the Civil 
Service; recommended the Government to appoint 
a committee with the object of ascertaining 
whether there is any substantial foundation for the 
view which certainly prevails that the scheme for 
examination for Class I. undufy favours the curri- 
cula of the older universities and handicaps those 
of the newer. It was suggested that, should it be 
found any change is desirable, the committee, 
while maintaining the high standard necessary 
for the examination, should revise and rearrange 
the syllabus, weighing the educational value of 
classical learning against those of modern and 
scientific studies. The committee has not, so far 
as we know, yet been appointed, and we ar€ not 
very sanguine as to the effect of any changes 
which it might recommend, while the work of our 
Public Schools remains almost entirely in 'the 
hands of classical headmasters. They and the 
parents trained on the Chinese method seem tq be 
incapable of understanding why the needs of the 
present day differ from those of past centuries. . 

Latin and Gr^k were first introduced into 
schools as a means of acquiring new knowledge, 
and not because of their supposed formative influ- 
ence upon char^ter. When Augustine established 
the first grammarr ^hool in England, ^t the end 
of the sixth oentj^, Latin was tau^t in order 
that the native fiesta, and converts of the upper 
classes, might understand the rudiments of the 
new religion. F^omfthat time* to the Renaissance 
and onward, the learnjuig of Latin was the whole 
aiin and end of education in schools; because the 
language was the living tongue of scholars. For, 
as th^ late Mr. A. F. Leach points out in his 
Schools of Medieval Engl'and,’* people wanted to 
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know Latin, not to write Latin verses in imitation 
of Vergil, but to speak it or to read the latest 
Work on theology or tactics or geography. The 
introduction of Greek into the curriculum of 
schools came with the Renaissance, but was not, 
as is often suggested, responsible for the birth of 
the new learning. Greek was introduced into Win- 
chester and Eton, New College and Magdalen, in 
the fifteenth century, because these schools and 
colleges were the advanced institutions of the day, 
and their scholars the leading humanists of their 
age, eager for new light. Humanism then 
meant the substitution of new teaching for old, 
and its followers aimed at moulding “the nature 
of man as a citizen, an active member of the 
* State,** rather than at continuing the studies of 
doctrines relating to the next world upon which 
ilic attention of educated mankind had been con- | 
centra ted for a thousand years. 

We want to see a like recognition of the need 
of scientific knowledge on the part of the human- 
ists of to-day, in the place of that attitude of 
obscurantism which they presentto it. We want tO; 
make science the keynote Of our Public School" 

^ anc| University system, as Humboldt and others 
did in Prussia at the beginning of the nineteenth 
century, when Germany was under the heel of 
Napoleon; for to it are due the position and 
power gained by that country since then. The 
lesson which the French learnt from their dis- 
aster in i8yo was that attention must be given 
^ to education at every stage, and more especially 
to higher education, in order to secure their posi- 
tion most effectively. Are we to await like defeat 
before taking the necessary steps to ensure that 
our legislators, governing officials, and others who 
exert the highest influence in the State receive the 
scientific education which modern life demands? 

CATALYSIS. 

TcTc^hooks of Chemical Research and Engineer^ 
ing. Catalfsis and its Industrial Applications. 
By E.-*Jobling. Reprinted from The Chemical 
World. Pp. vm+i20. (London: J. and A. 
ChurchilU^xgifi.) Price 2s. 6 d. net 

T his nttle book consists of a series of 
articles originaltj^ contributed to The 
Chemical World, and with a class of phe- 
nomena which have -attracted^lispecial , attention of 
liite years owing to their growing iidpottance in 
many operations of chemical technology. The 
fact that certain chemical processes can be 
initiated or greatly accelerated by the presence of 
some foreign materia! which apparently remains 
unchanged ws recognised in the early part of 
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the last century and denoted by the term cata- 
lysis, first applied by Berzelius in 1835. One of 
the earlics^ facts which is brought to the know- 
ledge of the chemical tyro is the influence of 
manganese dioxide in promoting the disengage- 
ment of oxygen from potassium chl^ate, and if 
he ponders at all upon the circumstance one of 
his earliest impressions must be of thWioade- 
quacy or unsatisfactory nature of the ex||||b|tipn 
of the cause of the phenomenon. But as Ms 
knowledge increases he learns to recc^nise that, 
the influence of extraneous substances in pro- 
moting chemical change is in reality a very 
common phenomenon. At the same time, com- 
paratively little is known of the mechanism ..of 
these catalytic actions. In a few cases it has been 
definitely ascerudned that the catalytic agent does 
experience a series of changes. During the course 
of a reaction it..Js.;being continually decomposed 
and recomposed, and by suitable means the pres- 
ence of the intermediate product can be detected. 
Hence it is reasonable toj^ppose that all catalytic 
phenomena depend upoiSf^ dftemate decomposi- 
tion and recomposition catalytic agent. 

Another curious fact brought to light by the in- 
dustrial application of catalysis is that the activity 
of a catalytic agent may be wholly inhibited by 
the presence of another foreign body or, in the 
language of the technologist, of a so-called poison. 

In Mr. Jobling’s book much that is known of 
a rapidly developing subject has been brought' 
together and described in a clear and interesting 
manner. In an introductory chapter he deals with 
the purely scientific aspects of catalysis and the 
characteristics of catalytic reactions, autocatalysis, 
pseudo-catalysis, etc. The rest of the book is con- 
cerned with the industrial applications of catalytic 
agents, as, for example, in the manufacture of 
sHtphuric acid by so-called contact proces^s; of 
chWine and salt-cake by Deacon and Hasen- 
clever's process and the‘ method^ of Hargreaves 
and Robinson ; of sulphur recovery by the Oaus- 
Chance and Gossage processes; of the fixation of 
atmospheric nitrogen by the Haber and Ostwald’s 
processes, etc.; of surface actions as illustrated 
by the work of Bone and his co-workers on surface . 
combustion ; incandescent gasrnMmtles, etc. ; of 
hydrogenation, the work of Sabatier and Sen- 
derens and its application to the hardening ” of 
oils — a phenomenon of the gr^B^test plractical 
utility. Lastly, we hsJve. two shm chapters on 
dehydrogepation and*oxidation;, and l|n dehydra- 
tion, hydrolysis, etc., interesting as serving, to 
llirow light upon a variety of coniplex reactions 
depending apparently upon catalytic agencies, and 
as suggesting their applications in te<dinical pro- 
cesses. 
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The book deserves the serious attention of 
every student of chemistry; It will open his eyes 
to the boundless possibilities of a field of inquiry 
of which even the very fringes have only been 
very imperfectly explored as yet, but which, there 
is no doubt, is destined to yield fruit of the 
greatest richness and value. 


THE STUDY OF VARIABLE STARS. 

An Introduction to the Study of Variable Stars, 
By Dr. C. E. Furne:?&. Pp. xx + 327. (Boston 
and New York: Houghton Mifflin Co., 1915.) 
Price 1.7s dollars net. 

I T has been said that it is more important to 
measure the light than the place of a star. 
'Add the time factor and tjiere is the observational 
province of the student of variable stars, namely, 
the measurement of the relatidhihip between time 
and lustre of particular stars. The present book 
is largely given up to explaining method^ 
which this can be accomplished The authorls 
one who has had almost unique opportunities 
fitting her to undertake the task, which might have 
been more successfully carried out had the aim,* 
beep more ambitious. As director of Vassar 
College Observatory, Dr. Caroline Furness has 
not only actively engaged in variable star observe* 
tioh; but has also conducted the regular courses 
of ptudy in this special subject in the astronomical 
department of the College. These occupations 
have ensured the necessary documentation and 
provided valuable experience in the practice of 
stellar observation, in the art of exposition, and 
especially in the needs of novices in this Important 
branch of sidereal physics. The volume, it may 
here be mentioned, finds a place in the ** Semi- 
centennial Series ” of works by distinguijll^ 
alumni issued in commemoration of the fiftieth 
anniversary of the foundation of Vassar, and at 
present it stands* alone in the ][j|nglish language. 

The. intention of the work is primarily to make 
observers, and the practical side .of the subject 
is kept prominently to the fore throughout. The 
historical aspect, however, receives considerable 
attention^ and m^ch interesting material has been 
collected. With the first aim in view the author 
attempts to supply the veader with concise .in- 
formation on a range of preliminary subjects such, 
as “ Durchmusterung chartf,” photometry in all 
its branches/' spectroscopy ,” “star colours,” etc. 
These efforts lead* to a tedious description of star 
maps and cha^s, a summary of the rudim^ts 
of spdetrum analysis, a lengthy ikpnrtechnical 
account of Nichol’s prism, taken, it would seem, 
from a well-known^nglish text-book of ^physics. 


and, aihong other things, to the inclusion of 
an abstract of a paper on the physiological 
optics of the colours of double stars. This 
paper is sufficiently interesting, but it would have 
been better to describe the work of Hertz- 
sprung, for example, or that of Tikoff; and in- 
stead of introducing the gentle gibe at the fanciful 
colour scheme employed in such an ancient work 
as Webb's “Celestial Objects," Espin’s or Frank's 
colour scales might have received mention. 

Although the title admittedly affords the author 
considerable liberty in choice of material, yet, 
since in these days the historical scale of star 
magnitudes has been everywhere abandoned, 
f perhaps the sole important exception .being the 
catalogue of Boss, there might well have been 
given some account of the absolute scale of mag- 
nitude adopted by the astrographic conference in 
i€)09, especially as this crowned the thirty years’ 
work of an American asttionomer. Prof. E. C. 
Pickerii^. 

,^,Sfii4TOch attention is now being claimed by 
j^otp-electric photometry that many who cannot 
to the origioi^, memoirs will read •the chapter 
<sdn*^‘tHis topic with interest.* As no account is 
ijfiven of work on, or with, selenium prior to that 
of Stebbins, it may be permissible to recall some 
facts not so widely known as they deserve to be. 
Announced by Mr. Willoughby Smith early in 
1873, A little later Lieut. Sale, R.E., investi- 
gated quantitatively the effect of varied illumina- 
tion on the conductivity of that element, the 
property employed in the commercial selenium 
bridges used in 1907 by Stebbins with such great 
.success. Three years after Sale’s experiments. 
Prof. Adams and Mr. R. E. Day detected the 
potential difference set up under similar condi- 
tions. The late Prof. G. M. Minchin applied' this 
.fact nineteen years later, in 1895, what would 
^appear to have been the first successful photo- 
electric measures of stellar radiation ever made. 

/ It is rather to be r<qgretted that space was. not 
found foir some discussion of the classification of 
variable stars instead of merely stating that the 
Harvard scheme is . best known and moat widely 
used. It may be, but it bears much the same' 
relationship to present-day knowled^ of stellar 
variability that Secchi’s classification^oes to the 
Harvard classificatio^of stellar spectra. 

The later history of Novas is even more inter- 
esting than would appear from p. 255. It has 
now been established that in their latest phases 
several, at any rate, have assumed the Wolf- 
Rayet features after passing through the nebular 
stage. It may here be mentioned that the note 
on p. 36. does not contain Prof. Fowler’s latest 
conclusions . regarding the Pickering *and the 
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Hydbergf series lines. In 1914 he ascribed these 
series to proto-helium. 

An English v/riter would have referred to the 
Franklin-Adams star charts, and instead of the 
atlases of Heis, Schurig, or Upton, British 
readers will no doubt prefer, according to am- 
bition and purses, Cottam’s charts, or the atlases 
of Peck, Proctor, or Norton. 

It is a decided merit of the book that it con- 
tains a large number of references to original 
publications. Moreover, it is well printed and 
free from typographical faults (a gross example 
was noticed on p. 165). It may be pointed out 
that the “ Rutherford ” several times mentioned 
should be “Rutherfurd,” and that a revised edition 
of the late Miss Gierke’s “ System of the Stars ” 
appeared about ten years ago. These two books, 
^ it may be stated, are in a degree complementary. 

H. E. Goodson. 

OVR BOOKSHELF. 

» Alcohol and the Human Body. By Sif^VlSWn 
Horsley and Dr. M. D. Sturge. Fifth ediliQn. 
Pp. xxviii + 339. (London :«Macmillan and ‘ 
Ltd., 19x5.) Price is. net. ' ' 

1 ^ this book, which has now reached a fifth editio&^V 
a striking array of statements and facts ia* 
marshalled on the deleterious eiTects of alcohol on 
the human body. The first chapter deals with the 
action of alcohol as a drug, the second with the 
chemistry of alcohol and of alcoholic beverages. 
The remainder of the book deals with the action 
and effects of alcohol — on the cell, on the various 
tissues and organs, on the metabolism of the body, 
and on the emotions. Concluding chapters dis- 
cuss the relation of alcohol to disease and tropical 
conditions, and its use in the Services, and finally 
Dr. Arthur Nevjrsholme sums up the influence of 
the drinking of alcoholic beverages on the 
national health. 

The authors are well known for their pro- 
nounced views on the alcohol question, and the- 
book must therefore be regarded as being some- 
what of a partisan nature, but a good case is made 
out for the deleterious effects of alcohol; even in 
small quantities, and as a general sumihary of the 
whole alcohol 4questiofi there is probably no better, 

• with thejimitation expressed. The text is plenti- 
fully illustrated with a number of plates and draw- 
ings of the effects of alcohol on the tissues, etc., 
and with dil^rams of statistical and other data. 

Proceedings of, the Yofkshhe Geological Society. 
Vol. xviii. Bibliography of Yorkshire Geology 
(C. Fox-Strangways Memorial Volume). By 
T. Sheppard. Pp.* xxxvi+629. (London, Hull, 
and York: A. Brown and &ns, Ltd., 1915.) 
Price 15^. net. 

Yorkshire loi^ ago made its appeal to geologists 
on account of its magnificent coast-sections, carved 
out of strata abounding in marine remains. In 
NO. 2416, VOL..96J 


memory of the work of the late Mr. C. Fox- 
Strangways, who was so long connected with the 
Geological Survey, the Yorkshire Geological 
Society Has issued a bibliography which will be 
of value wherever Carboniferous, Jurassic, and 
Glacial deposits arouse interest. The work has 
been based on an incomplete manuscript prepared 
by Mr. Fox-Strangways, and has been undertaken 
in a most thorough spirit by Mr. T. Sheppard, of 
the Hull Museums, who is well known bj|. his 
Geological Rambles in East Yorkshire.” < 

The material is arranged chronologically, begin- 
ning with Leland’s “Itinerary ” of 1534. We are 
glad to see Holinshed’s “ Chronicle ” (1577) quoted 
as adding something to geology, though here, 
probably, a page-reference should have been given. 
The mineral waters attracted scientific attention 
before the fossil molluscs ; but we find M. Lister 
in 1671 acknowledging in Yorkshire the influence 
of “M.” Steno “concerning Petrify 'd shells.” 

. An index of 126 plages renders reference easy, 

• and even delightful, to the bibliography. The 
search for some particular piece of information at 
pne^ reveals how much more has been published 
tb|^ any reader could have suspected from his 
oilVn general knowledgd^ 

G. A. J. C. 

f Chemical Constitution and Physiological Action, 
f By Prof. L. Spiegel. Translated, with addi- 
tions, from the German by Dr. C. Luede- 
king and A, C. Boylston/ Pp. iv + i55. 
(London; Constable and Co., Ltd., 1915.} 
Price 5^. net. 

This modem branch ot treatment is "based upon 
organic chemistry, and in the synthetic prepara-' 
tion of remedies a knowledge of the relationship 
between chemical constitutidli and physiological 
action is obvioudy necessary. This knowledge, 
however, not so advanced that it is possible 
to foretefl what change in a drug’s action will 
be produced by the introduction into it, or the 
renioval from it, of certain organic radicals 
(ai^s, carboxyl, etc.). Certain chemists take 
cuncrent view*, and hold that data have suflici- 
'ently accumulated to warrant such predictions, 
and the little book under review, is written from 
that point of view. ‘ 

Pharmacologists and therapeutists, however, 
who alone have the right to pronounce an (pinion 
because Aey have practical experience of'* the 
action of drugs, are opposed to this entliusiastic 
opinion. They know that the so-called laws of * 
the chemists have so many mce^tions (in fact, 
as a rule, the exceptions are more numerous than 
the cases which fit into the chemists’ views) that 
they maintain that the only proof of a drug is 
the administration thereof. Accurate, carcfful, 
and critical discussion of these questions will be 
found in any standard English text-book of 
ph^macology, and it is not easy .to understand 
anyone i^ould have considered it worth while 
to present »tclr' English readers a translation of 
Prof. Spiegel’s German ideas. W. D. H. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

The Place of Science In Eduoatlon. 

The memorandum regarding the neglect of science 
to which you refer in your leading article last week 
fails in my judgment by its moderation. The pro- 
posal that at least as many marks in the 
Civil Service examinations shall be allotted to science 
as to classics, may be a step in the right direction, 
but it is a halting one, for it affects only a limited 
class of the community and dot*Sr not insist on the 
paramount importance of science in general education. 
What should be stated is not the least, but the whole 
of what is necessary. What ought to be made clear 
is that science must form not a mere adjunct but 
the actual foundation of the education given in 
secondary schools. In a word, what is wanted is a 
revohition in our educational system. 

Unless the public appreciates the necessity foil the 
change no such revolution is possible; when it does, 
the mechanism of converting the proposition Idtp 
action will be simple. If the democracy^ once 
stands that we have no chance of keeping our place 
in the sun unless we are prepared to recognise that 
whether in peace or war science h^ust be the dominant 
factor in education all difficulties will disappear. But 
if this idea fails to take root our place will be lost ; 
and such a place once lost can never be regained. 
The revelations which have come to light in the 
course of this bloody war will, we hope, do at least 
this good, that the people may be induced to appre- 
ciate the necessity of basing education upon natural 
science instep of upon {he classics. 

The appointment of a Minister of Science which is 
advocated in the memorandum- would under existing 
conditions be of little use. Whatever qualifications 
he might be selected for,’ we may safely prophesy that 
entire ignorance of the subject he is to administer 
would one. It might, however, be argued that 
this w’ould be a useful asset, for he would at least 
be gloriously impartial in the various branches of 
science which would come under his administration. 

E. A. Schafer^ 

University of Edinburgh, February 14. 

Relatioiis bttweeh the K and L Series of the High- 
Ffessiiiey Spectra. 

Kossel has shown that for the K and L linqs in the 
high-frequeiscy spectra the following relation holds 
good 

viM — VKfi - I'Ka where v is the frequency. 

This relation jjc <lpduced on the assumption of 
the Bohr-Rutherford’s atomic model. As the result of 
now measurements, J. Malgier in his inaugural dis- 
sertation, Lund, iqi^, states that the K scries consists 
of four lines, called ai, Oat /^i> Pzt end that KosseTs 
relation must take the form~-( 

’ *1 ' . 

' Att investigatic^ of the spectra of the L series, which 
has'bcen carried out by E. Friman and the writer, hhs 
s^Wn that i3||V^e .is in reality an additional line near 
tte La* witti'ip subtly greater wave-lengths Further, 
the L series IS two lines, called by Moseley the 
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fi and y lines, which I will denote by Pi and as they 
seem to be a doublet. The p lines observed by Mose- 
ley are probably due to some impurities, as they fit 
fairly well in a series if they are ascribed to other 
elements. For antimony, we have, accordin 
Maimer, the following relative results : — 


A V 


Ka, 

0-472 

2-1 iq 

Ka. 

0-468 

2137 

Kfi, 

... 0-416 

2-407 


0-408 

2 * 45 ^ 

From this we get : — 

X calcii* 
lat d 

Kfii-Ka, 0-285 3-51 

X Tor li series 
meanured 

3.46 = a, 

K)8.-Ka. 

0-267 374 

l 3 7 1 - • «= 

K)8,-Ko, 

0-332 3-01 

[3-06I . 

K/8,-Ko. 

0-314 3-J8 

3*5 Pi 


The values in the last column are lho.se given by 
Moseley for I.ai and Lj8„ and the values for Laa and 
Lfit are extrapolated. Mannk Siegbaiin. 

Physical Laboratories, Lund, Sweden, 

January i. 


, feduoational Work in Museums. 

. In yiew of the decision of the Government to close 
iiie national museums and art galleries aod its prob- 
' influen^l^ on those responsible for provincial insti- 
tutions of the same kind, it would perhaps be useful ta 
direct attention to its effect on a branch of museum 
work which has been started in Manchester as a 
direct result of the effects of the war. 

Owing to the taking over of their buildings for 
military hospitals, several schools in the Manchester 
district found themselves temporarily without homes. 
In order to meet this emergency, the education authori- 
ties have instituted what might be termed a half-time 
system in certain of the remaining schools in order 
that the scholars from the dispossessed schools should 
have at least some instruction. The problem then 
arose of what to do with the scholars for the other 
half of their time. The Museujn Committee was con- 
sulted, and asked what help it could render in the 
emergency, and the keeper pi the museum, in con- 
sultation with the education authorities, drew iq) a 
^scheme under which the scholars are now receiving 
r.instruction in natural history and Egyptology in the 
' museum buildings. 

The education authorities appointed two teachers,, 
already on their staff, to take charge of the work at 
the niuseum, one to teach biology and the other 
geology. ' The committee placed two rooms at the, dis- 
posal of the teachers and provic^ them with duplicate 
specimens from the reserve colflcttons ^hich could be 
used and handled freely by both teachers ^nd4i9hojars. 

Courses of lessons in geology and mtju^j^lvyMstoi^ 
were drawn up by the teachers in jconsultation with 
the staff of the museum, framed accorffihg to the time 
available and the number of scholars to be. dealt with. 

Eight one* hour’s duration--are •held 

daily, four by edch teacher : two in the morning and 
, two in the afternoon. Each lesson consists of from 
thirty to forty” minutes’ instruction- in the classroom, 
fohowed by a tour of the cases in the museum dealing 
with the particular subject taught, and each course 
consists of about nine lessons. 

In addition to thd instruction in natural history tiu 
assistant io chkrge of the Ecryptian department givt'^ 
short courses of lessons in Egyptology to school clas.sc«=i. 
and four such classes are held weekly. 
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By these arrangements effective instruction in the 
' museum is provided for 900 to 1000 children per week. 

This work was undertaken in response to the sMeal 
of the Education ’Committee, and ip one sense at feast 
it may be regarded as war emergency work. Its real 
value and usefulness have already been appreciated by 
the education authorities and by the tcacl^rs. But if 
the museum should be closed down, how can the work 
go on ? What is to be done with the children ? They 
nave already been deprived of their schools by the 
military authorities, it is very desirable that they 
should not now be denied the valuable alternative 
instruction provided for them. The same problem 
will probably arise in many of the provincial towns 
tn the country where similar work is being done. 

. W. M. Tattkrsall. 

The Manchester Museum. 


A Relation between Atomie Weights and 
Radio-aetive Constanta. 

The interesting relation given by Mr. F. Gilbert 
_ Carruthers in Nature of January 20, p. 565, holds, for 
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anemone Adamsia palliata. When I first noticed the 
dead hermit-crabs both lay on the gravel at the bottom 
of the tank with their ventral surfaces uppermost, 
and in both cases the abdomen was partially with- 
drawn ^rom the molluscan shell. Both had been 
I attacked and partially enveloped, one by two half^ 
grown specimens of the asteroid Pormnia pulvillus, 
and the other by one rather larger specimen. 

As 1 have for some time been interested in the 
feeding habits of Porania and Solaster, I wished to 
I see what would happen and did not disturb the speci- 
mens until the following morning. 1 then found that 
no appreciable impression had been made by the star- 
, fishes upon the soft abdomens of the hermit-crabs; 

! but I was much interested to find that in both cases 
i the enveloping anemone had discharged, a consider- 
' able number of acontia, with which the actinal sur- 
faces of tbe starfishes, and probably their partially 
I everted stomachs, had been in contact. 

! My observations of the feeding habits of Porania 
i have extended over two years, and I have invariably 
found it an exceedingly slow feeder. As shown by 

r. r,.., 1. 

i upon 

microscopic food particles 
swept into the . digestive 
tract by ciliary currents. 
My own observations tend 
to confirm those of Gemmill ; 
and in view of such a capa- 
'oity it .iMears to me to be 
remarkable that a voluntary 
attack should have been 
made upon so large, a morsel 
as the abdomen of a Eupa- 
gurus, especially when pro- 
tected, as is commonly 
assumed, by an actinian. 
The anemones did not show 
any outward ^ign of injury 
beyond partial relaxation of 
their hold upon the 
molluscan shells. 

' H. C. Chadwick. 
The Biological Station, 
Port Erin. 


I Gemmill (Proc. Zool, Soc), March, 1915, p.^ 13), 
, species is capable of subsisting for^ long periods 


Log 
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Cotourlgss Onrstale of 
HsmogMin. ; 


Log Atw, 2*33 


« 2-34 
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2'36 


.corresponding isotopes, nearly exactly, if, as suggested 
by Fajans, tlpe atomic weight of actklium should be 
'227 Instead of 226. Fjpom IV. to VI. B ite only excep- 
tion is Ab?C (and^perhatoSf Ra). But thd lines are not 
parallel, ^and, not equally spaced. 

.. A. VAN DEN BrOEK. 

Gof^l, ‘Hjiffiand, January 25. 


Asteroiito Peediiig upon Uving 8eip>Anonionoi« 

As bearing upon the obserWtions. recorded by Mr. 
H. N. Milligan in Nature of February 3, I al^ojild 
like to say that two* of ten specimens of Mupargui^ 
pridcauxu, which have been kept in the aquarium of 
^is institution since last autumn, died on January 2^ 
The molluscan shell occupied by one of these speo^ 
tnens was that of Troehus magus, 'ti^t occupied by 
other was of Scaphander ligmriiJ^ Bolh shells 
were, as usual, enveloped .by -a specimen of the 

NO. 4416, VOIi. 963 


CRYSTAt.» of haematoidin 
in old blood extravasations 
in tissues are not— or at 
any rate^ have not been in 
the case^ I have examined— solublb in chloroform or 
other solvents of bilirubin either with or without 
acidification. The colour dissolves<^t readily enough, 
bu| a transparent shape remains In. the fopn of the 
original crystal. I have assumed that this ^'^mnant is 
a proteid basis similar fo those which arc well known 
in the ctvstals of urina^ deposits aiid in calculi, and 
it is possible that Prof. Fraser Hamis’s curious experi- 
ences with tomoglobin crystals are explicable along 
these lines. It is at least likely that hssmoglobin 
crystals prepared in the ordinary way contain, also 
some serum proteid. A. E. Boycott. 

17 Loom Lane, Rad! jtt, February 4. 

■ 'k • — . 

Tubular Roek Struotuses. 

Tub council of the Geophysics Sociqty desires to* 
obtain records of mineral growths taking the form of 
hollow cylinders — those not due -to organisms, and 
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consisting of either lime, silica, iron, or other elements. 
Any such information from your readers would be 
valued. 

The Magnesian Limestone of Sunderland has per- 
haps the largest number of these calcareous growths, 
pf which this illustration shows three specimens. The 
first and third show clearly the change from rods to 



provided there is a chance of doing so witliout 
danger to themselves. An attempt to clear up 
the fate of the .French explorer Robuchon, lost 
in 1906, was unsuccessful. tVhen possible, 
travelling was done by launch; that down and 
up the Japura river by canoe; but by far the 
greater part of the journeys^ was across country, 
and therefore the most difficult in every respect. 

, ; V; 


Tubular structures in maincMum limescontr. x^. 

tubes, the last being the most advanced and typical as 
to size. That in the centre is extra large, but the 
process is incomplete. 

Other illustrations of the struc|:ures in the Fulwell 
Hill beds can be seen in Nature of January 29 and 
December 31, 1914. George Abbott. 

2 Rusthall Park, Tunbridge Wells, February 3. 

WILD AMAZONIA. 

T flE author, whilst fretting on the Active List 
owing. to ill-health contracted in the in- 
terior of East Africa, happened to read Wallace's 
classical “Travels on the Amazon,” with the re- 
sult that he left England in the month of April, 
1908, reaching Manaos by the end of May. Hi.^ 
serious work began in the middle of August at 
Encanto, the place of “enchantment,” now by 
irony of fate of Putumayo fame. Thence he dis- 
appeared for itome months in the wilderness, 
roaming over some 40,000 square miles of thi^t 
no man’s land claimed by Brazil, Ecuador, afid 
Peru. Hi.s comminy was composed as follows : — 
Above all, John Brown, u.Barbados negro, a.s per- 
sonal .servant, who proved himself a very good 
choice; eight Indian carriers who were changed 
often, mostly because they ran away; two half- 
castes, rubber-collectors who attached themselves 
to the party for some time ; and eight Rationales 
or .semi-civilised Indians, with three women, and 
armed with ^WJgcbipstcrs.* It is customary, in 
most Latih-American countries, to distinguish as 
“reasonables’^ t}]p.se Indians who have been 
broken hi tor. the white man’s ways; other tribes 
are bfdws/redusidoa, and ji^aneos, ue, 
broken, or tame. 





Fig. i.-fSiri*fc«kbftfubbo>cfuie with d»ra for blowpiM 
. ’ 1^1014 Thu Nerfti-Wji;^ Aaiu< 


and gourd full of 

UBS." 




’ travelling m^e an extremely 
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Canojhal. Tribei^' . 

Con&table and Cd.f M., 19 » 5 > 


among 

Ion: 


Iveller as ,he .was, Captain 
i to get ail "insight into the 

life, sank; all notions of 
.inKpnets, ftnd eustoins, and prac- 
^alljr lived tl^ kind of life. Information could 
' ^ closest obs 


be obtained on 


; observation. The lan- 


guage is always tMrdilficulty, and yet idurred over 
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, by so many travellers’ accounts, which give the 
impression as if they were the most accomplished 
of linguists. Our author, however, tells us upon 
what slender links his verbal information some- 
times depended; English John, the negro, knew 
VVitoto well, and one of the Witotos of the party 
knew a little Andotu, a tribe from which original 
information was wanted. In such a roundabout, 
laborious way some of the vocabularies and 
phrases published in the book had to be com- 
piled. 

Our traveller does not give a glowing account 
of the dreary monotony, discomfort, and ever- 


thus this many-sided work will prove of great 
value to the student of anthrcmology. Only a few 
instances can here be mentioned. The Japura 
tribe cdrefully retain the teeth of the slain, to be 
made into necklaces as a visible and abiding token 
of accomplished revenge. This removal ,of the 
teeth may be held synonymous with the curse 
of many savage tribes in reference to their 
enemies, “Let their teeth be broken”; c/. also 
^ng Davi(j|, and. possibly the reason is a reversion 
in J thought ’to the time when teeth were Man’s 
I omy weapon. 

I A large number of spider-monkeys were ob- 


present danger in the bush, “ the weary stretches j served, with tails so prehensile that they served 
of inundated country and sweating swamp, where j as additional hands to convey fruit to their 
you pass with an unexpected plunge from ankle- | mouths. Some tribes, consider it beast-like, un- 
deep mire to unbottomed main stream. The j clean, to cat birds’ eggs, although they eat those 
eternal sludge 

without a stone or p:’"” - .... ... 

honest yard of 
solid ground 
makes one long 
for the lesser 
strain of more 
definite dangers or 
of more obtrusive 
horrors. The 
horror of Amaxon- 
ian travel is the* 
horror of the 
unseen. It is not 
the pursuit of un- 
friendly natives 
that wears one 
down ; it is the 
absence of ail sign 
of human 1 i f ^ 

Only the silent 
message of a 
poisoned arrow or 
a leaf-roofed pit- 
fall tells of their 
existence some- 
where in the 
tangled .under- 
growth.” “Garhe 
being always hard 
.to shoot in the 
bush, and @sh, if 



Fm. a.— Okaina Dance, Fnmi ** The North*We»t Amacona:'* . 


plentiful, hard tp catclf; the real fear <]|^.^rvation^ 
after, p^apd, the ghastly dreed of tSfdiia^-lo8t, .is 
the grpatQlt.caui|»of anxiety.” The'depea^y of 
having to 'carry rifles and food (half of tiie tinned 
provisions tnrnediS^ut to be bad) forced him to 
travel without a .tent ! , . , 

The present is not a** sfo^ K^'^rayel, 

scenery, and adventure ; in fa(^,’'4ndt. sttf ^jf^hpiint 
of what the author did, but 9 
of observations concerning 
respect — their physical' condil^o^P 
beliefs, folklore, laingha^s, 
customs; and ihost d? the respeh dj^ 'jdrtmfe'rs al , , 
written and self^sriticised frpm'^n^ider point tH:' 
comparison with other peo{dea.c^fter ^ds, add 
NO. 2416, VOL* 963 


of turtles add the combing of tll«ir, awn head-fauna. 
There is a. tribal hot-pot over the chief’s fire in 
the big communal houM to which ail the un- 
married men must contribute, brides the in- 
_ dividual fmiiy hot-pots. The jde'Mxvn child is- 
I wash^ and' ducked in the river ft i|s not strong 
enoug^ ;lor this drastii^ treatm^, ’lt .better 
idie^' ra^e families not beii^ wanted, is a . 
'weeding-out, after birdi,* fenmpf ffiiff*. 

a large and a small ote for the ‘ 
olh lai^l^ and* dialects of these very 
.Igraw and sparsely populated wildernesses,, the 
IS emheUiihed with many, mosdy excellent, 
phottgraphs, which are a record of industry and* 
' phtiepce wjiere fBnis, provetf 'uselesf on account of 
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the moist climate. The groups of natives were 
always taken as thejg,, lived, according to climatic 
and psychological <Mentia]s, the women naked 
and often painted, the men unembarrassed by 
more than a loincloth. 

THE AMERICAN STATE AND HOUSEHOLD 
SCIENCE. 

T he application of science to national life and 
industry in the United ^'States proceeds 
apace, and affords a very interesting, sp^acfi^ in 
its variety of methods and^ experiipents,* Un- 
doubtedly great prepress is being nfade ikmidst 
a great deal of talk, and America bids fair to 
rectify itself in relation to science , much mod&. 
quickly than we can do even under the stupendous 
impact of war and all that it tibreatens fo us. 
In this process of rectification the United States 
Government appears to be taking a discreet and 
effective part. A Bureau of Standards soupds 
more like Berlin than Washington, but the napte 
is misleading if it suggests bureaucracy and 
punctilious standardisation. The circulars of the 
Bureau are, in fact, very careful and admii^ble 
scientific publications conveying a vast amount of 
extremely useful information, usually written^ in 
a human way and having behind them nothing 
in the shape of an act of legislature or compulsory 
standardisation. The Government gives a lead, 
it ^ows you something of which you may avail 
yourself; you may take it or leave it, but, at 
any’ rate, it is there. It is a calamity that we 
cannot say' as much for our own country, where 
a Board of Trade hardly seems to understand what 
you mean when you ask it to embody a scientific 
element. 

In one drits latest circulars^ the U.S. Bureau of 
Standards enters upon a new path, attempting to 
reach the household:— “(i) To give information 
as to wants, methods, and instruments ^ of 
measurement useful in household activities ; 
(2) to describe available means of assuring cor- 
rect quantity '‘ija articles bought by weight and 
measure; and >(3) to give other facts of interest 
which would awa^n an appreciation of the rdle 
of measurement in daily life.” 

Stress is laid on the educational value of such 
measurements an8 on. the increase of efficiency 
in the household, wKfch comes from the habit of 
thinking in terms of units and definite quantities. 
The introduction is indeed a temperate and ad- 
mirable appear for increased accuracy and better 
knowledge in the use of household applianoeS'a^ 
in the conduct ^ household operations. 

The substaW (ft the circular is coihprc- 
hensive. It includes chapters on commodities^ 
heat, light, electricity, gas, water, ^ atinQ^^|||^c^ 
humidity, atmospheric prewyre,,densto bf 
time. In each case the'^tra^- ai^^fiOUjppA^ 
measuring instruments related 
carefully described both in br^idplb 
mechanical detail, and exceii^ 

'abound. Tkerof is an abundaikce^I$o of ostful 
hints directed L towards securing efficiency and 

1 U.S. Departure'll of 0>mmerce. Circniar of the Bttreao of Standards 
No. 51^. ** Measureinenu for the Houe^hold/' 
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economy, and, in fact, the circular might be 
called in many respects a treatise on that am* 
biguous subject Imown as domestic science. 

As such it suffers from a common defect,, 
namely, .the attempt to expound scientific prin- 
ciples piecemeal and incidentally, or paren- 
thetically, to single applications. This kind of 
defect is always visited with severity by the more, 
abademic critics, but it may be urged that the 
defect is not so great as it seems. It is true 
enough that the contents of this circular, so far 
as they call for scientific comprehension, will be 
.unassimilable by ,the brdinary mistress of the 
household who has only received the one-sided 
and largely unnegotiable gift of “a good general 
edu(;ation.” But it is equally true that the 
anchorage of sound scientific explanations to 
things and processes of the most obvious prac- 
tical utility is as likely as anything to direct atten- 
tion to what has been neglected in one generation 
and may be secured to another. 

Something must be done to demonstrate the 
place of science in practi^.al affairs, and this 
seems a legitimate way. Our educational masters 
seem to make of their mistakes by ‘for- 

getting that they'^^are exceptional members of 
society • in having an enthusiasm for abstract 
knowledge. No doubt the love of knowledge 
for itself exists to some degree in everyone, and 
may be developed ; but the ordinary circumstances 
of the world make most people, even at an early 
age, want to know what use is to be made of know- 
ledge. The fastidious exclusion of the useful from 
the exposition of the good and true is an unneces- 
sary and fatal extravagance of the pedagogue, 
and nowhere has its incidence been , more lament- 
able than in the case of natural ‘tK:i^nce. Are we 
not at the moment bemoaning a nation that does 
not even knoyr that science is useful? Who or 
what is responsible for this? Many answers are 
given, but none is nearer the truth than this : that 
our teaching has failed. How and where it has 
failed might be well illustrated by this circular^ if 
those who are engaged in teaching science to the 
future housewives of England could be examined 
upon the contents. We should see the reason why 
such a gap remains between the science of our 
schools and science in actual use. There is a 
missing link. It is true of the domestic world, 
it is true of the ifidustrial world, it itf true of the 
whole national life, and there is urgent need of 
a remedy. The publication under notiqp h^ps 
to fill one gap, and it should be of real value to 
those engaged in teaching science to future house- 
wives; and it will help also towards making 
boys’ science m6rc mobile in tfieir homes, 
i ^ A. S.* 


^ 

/' CLOSING OF ^VSEUMS. 
n^^^kOTEST against the closing 6f museums 
I '^ {including art galleries) was made to the 
Prime Minister on February lo by a deputation 
representing the Museums Association, 
National Art Coliections Fund, the Royal Asiatic 
Society, the Hellenic Society, the Art 
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'Cuild, and the Imperial Arts League. Mr. As- 
quith, emphasising the need for economy in every 
direction, explained that the Government had not 
accepted the recommendation of the Retrenchment 
Committee in full, since, in addition to the Read- 
ing Room of the British Museum, it had decided 
to keep open the National Gallery and the Vic- 
toria and Albert Museum. In view of the numer- 
’ ous colonial visitors and wounded soldiers who 
resorted to the Natural History Museum, a further 
concession might be made. have,” said Mr. 
Asquith, ”come to the conclusion that the por- 
tions of the museum which mpet, interest ordinary 
visitors should remain open, 'but I do not think 
*that the argument applies to the geological and 
mlneralogical sections. In addition, I hold that ’ 
facilities should continue to be offered to students | 
at the museum.” It was further made plain that < 
the closing had nothing to do with the question 
of safety; also that the authorities of provincial 
museums were at liberty to do what they thought: 
best. The galleries and the students* rooms 
(except that of Manuscripts) at Bloomsbury will 
be closed on and after March i. As for the 
Natural History Departments,:’ it remains to be 
seen which will be closed byfThe trustees as not 
interesting ordinary visitors. 

We regret that the Prime Minister should have 
laid stress only cyi popularity, and should have 
, paid no attention to usefulness. It is not always 
the most popular exhibits that are the most 
useful. Galleries left alone by the ” ordinary visi- 
tor,’* e.g., that of fossil invertebrates, are much 
frequented on certain days by collectors and stu- 
dents (not the ” students ** whom Mr. Asquith had 
in his mind). But, if popularity is to be the test, 
surely the Egyptian Department at Bloomsbury 
and the Fossil Mammal Gallery at South Kensing- 
ton should not be closed. ” Such limitations,” said 
Mr. Asquith, ”will last only for a time”; but on 
what the length of that time is to depend no indi- 
cation has been given. Our leaders in all branches 
of intellectual study must be prepared for a 
^fi'uggle lest this action should prove a serious 
and permanent set-back to research and. educa- 
tion, especially in the realms of science. 

The following report of the speech made by Sir 
Ray Lankester as one of the deputatfon received 
by the Prime Minister will be of value to those 
who may be called upon hereafter to discuss this 
matter. • 

I am sure that we all agree as to the necessity for 
retrenchment in public expenditure and syx^athise 
most heartily with, the general purpose of the Govern- 
ment in this matter, mit we think that the exclustqn 
of the public from tl^e national nfuseums and picture 
galleries is not well advised, because it vjjll f^ilult in 
a very small savin£|«ind a very .great public The 
widespread feeling against this closure ha£^i^^len|4|[' 
evident in the daW^ Press and by the 
to the present defwatioh. But I should 
urge this' as decisive. We fully recognise 
Prime Minister mdy consider it to be ne^ssairy, 
ever reluctantly, to effect this eooirtteitiy ; our objedt 
is to state facts which seem to us ^ show' that the 
advantages of such a course ar^ altogether out- 
weighed by, the disadvantages. . We think that the 
NO. 2416, VOL. 96], 


Committee on Retrenchment which has reported to 
the Government in favour of the closure of all public 
museums and galleries, exc^ing the reading-room 
of the British Museum, has nX had the farts fully in 
view, i 

The great national museums and picture galleries 
are not mere shows. They, like the great cathedrals 
which stand always open, are places of and 
mental refreshment in this time of stress and anxiety. 
They are also a v continual source of education and 
Instruction which should not be abandoned even 
during wpr, ^dept in case of dire necessity. Were 
tl^.clos^ thdse who now frequent them would seek 
disViSetion in less worthy resorts. 

It se^s^to many^ of us that, in regard to the 
question of closure of the museums, it is undesirable 
to make a rule of **a]l or none.** Each case should 
^b^ judged onJts own merits. The saving of expense 
'Would be gi^ater in one case than another, and the 
pujbiic^ disadvantage greater in. one case than another. 
Tne .Government, wc are told, has recognised this, 
and* has decided not to close either the National 
Gfillery or ^ the Victoria and Albert Museum. 

1 shall ' therefore confine 'my remarks to the case of 
the Natural History Museum, concerning which I 
have special knowledge, having been for some years 
its director. The Government does not prq[>ose to 
arre^ the work which is done by the curators and 
other members of the staff in this and other museums. 
There is no suggestion that the collections should be 
allowed io deteriorate for want of proper supervision, 
cleaning, and protection from cold and damp. It is 
merely proposed to stop the free daily access of the 
public to the exhibition galleries of the museum. This 
would tend to a saving at the Natural History 
Museum of about 2000I. a year, and no more. It 
would be made by the rfduction in tM number of 
polif^ and guardians empmyed in the pnbltc gaHdrlcs. 
On the other hand, the building, the glass cases, 
and the specimens, together with the cost in the past 
thirty years of arrangement, preparation, and labelling 
of die exhibited specimens, represen:^^ capital ex- 
penditure of not less than a milltcV’ana a half 
pounds sterling, ’ which, at 5 per cent., corresponds 
roughly to bn annual sum of 75^000!. To this we 
must add the expenditure of an annual grant, voted 
by the House of Commons, of 45^000!. (r^uced from 
6o,oooZ. to that smaller sum by special economies 
during the war), giving as the annual cost of the 
Natural History Museum to the^^tion a sum of 
i2o,oool. It is proposed to exciudd ''the public from 
this great and Mautiful show in^ order to tpduce the 
annual expenditure on it by ^.qne-slxtieth. This 
is recommended by .^the Rdti^chment Com- 

mittee as **an object-MIsson , in*^ nationut economy.” 
It is « no doubt neoessaryt^^ .to save small sums 
here and there in mmf directions of public 
expenditure. But it must seem to most people absurd 
to spend so large a sum on a splendid institution and 
then, for the sake of a relatively minute reduction of 
ihat, expenditure, to sacrifice one of the main pur 
. , ,not the main purpose^for which the great 
exj^nditure is made — ^namelyt tlm public edification. 
It is a«maximum of loss and injury to the public with 
a of financi&t profit to the National Ex- 

■ ■ ' 

6b1$tn a/small saying in this way by excluding 
I tblKi w exists, from one of its most 

» would, moreover, show 

^_niy ifli id^ost ludicrous ifilsapprehension of the 
Fropdltfahs' of sacrifice and Rain,, but* would 
, 0^,10 tflpbbje^tion that such action involves .a 
breach df tru!«-lon the oart of the TVustees, and is 
contrarv to the Act of Parliament under which they 
exist. The money b^i^which the Natural Histolry 
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Musoiim has been built, httcd/and furnished, and that 
by which it is maintained in full cflicicncy, has, been 
annually voted by Parliament, and generous benefac- 
tors have j2:iven pricoli^'colloctions to it on the express 
understanding that the museum is — ^by Act of Parlia- 
ment — a permanent national possession daily open to 
the public. It is, of course, understood that the Trustees 
may close it on certain da^'s for admiiiistratfve pur- 
poses, and in case of national ^iisaster the Govern- 
ment would be justified in suspe^ng all expenditure 
upon it. But the endeavour to sasre a minute fraction 
of the annual cost of the museum by vhastilv closing 
its doors in its owner’s face, muse lead to ptEibllc 
resentment and want of confidence in the TruitV^, 
who alone (and not the Government)/ are by Act. of 
Parliament distinctly charged ^ with ^e/puDllc duty 
of keeping it open. As a consequence {here^might 
very probably be a resistance in Padtament -tq the 
passing of the annual grant by which'^the museum Is 
maintained, and the good work done^,jtherev^ flight be 
curtailed or brought to an end. 

It has long been the policy of those ;^*ho have duly 
understood the position of the , , Natural^ . H|Bt0ry 
Museum to give every facility and every a^istance to 
the public in the use and enjoyment of its contents. 
It was the main care of Sir William Flower when 
director to , make the galleries both delightful ani| 
really educative. In that respect I, in my turri, fol-^ 
lowed him, and recognised as a fundamental prihtiple 
of administration that the public must bc^ enabled, in 
every possible way, to understand and to enjoy the great 
museum for which it pays. That is no more than a 
fair and honourable acknowledgment to the taxpayer 
of the large sums which his Parliamentary representa- 
tives (quite independently of the Government of the 
day) place in the hands of the staff of the. museum 
for the puiposc of scientific research and discovery 
and the maintenance of the museum as a centra of 
study and expert advice. It Is only by securing for it 
the intelligent interest and appreciation of the public 
that the Natusal History Museum can be assured of 
the continusAce of its andual subsidy. That view, I 
may say, viSb one which was often expressed to me 
by our late King Edward, when, as Prince of Wales, 
he was a trustee of the museum* It seems to me i 
that to shut the public out of its museum in order | 
to spare expenditure on the wages of a few super- 
annuated soldiers as watchmen, would be to give 
public offence without any prospect of compensating 
advantage, and 1 therefore venture to hope that the 
proposal to do so may be reconsidered. 

An error, for which we were not responsible, 
crept into the figures of attendance at the Colches- 
ter Corporation Mqseum, to which we alluded last 
week. The week-da)' figures for the last nine 
months of 1915 were 39,933. But, even so, the 
numbers seem to have been quite double those of 
ordinary years. \ 

NOTES. 


Sir E. Vincent «Evans has been appointed chairman 
of the Royal Commission on Ancient Monuments in 
Wales and Monmouthshire, }n succession to the late 
Sir John Rhys. * 

The death is announced, in his sixtieth year, of Dr. 
J. On Reed, who had been connected with the Univer- 
sity^Of Michigan since 1892, as successively, instructor; 
assistanttj^ofessor, and professor of physics. He was. 
the author of a text-book of " College Physics,” and, 
.withjth© iate Prof. K. E. Guthe, of a “Manual of 
^asurements.” 

According to British Medical Journal, the 
foundation-stone of Hospital for Tropical Diseases 
oj[, the Calcutta School of Tropical Medicine will be* 
on February 24 by Lord Carmichael, the Governor 
of Bengal. We learn from our contemporary that the 
whole of the money required for the building has now 
been cpUected. 

At the 'hieeting of the Prehistoric Society of East 
Anglia' opt" February 7 Mr. J. Reid Moir read a paper 
on PalseoHthlc implements found at Oarmsden, Suffolk, 
in a high-level plateau deposfe. Some are choppers 
or scrapers, while others appear to have been used as 
borers. All have been made from Lower Eocene 
pebbles, and appear to represent a hitherto unrecog- 
nised type. 

Among the goods of which the Jmport is prohibited 
by a Proclamation to come into force on March x,. 
are All materials for the manufacture of paper, in- 
cluding wood pulp, esparto grass, and linen and cotton 
rags; paper and cardboard (including strawboard, 
pasteboard, millboard, and wood pulp board), and 
manufactures of paper and cardboard ; and all period- 
ical publications exceeding 16 pages in length, im- 
ported otherwise than in single copies through the 
post. 

The committee of the Privy Council for Scientific 
and Industrial Research has appointed the Hon. Sir 
C. A. Parsons, K.C.B., F.R.S., to be a member of 
the Advisory Council in place of Prof. B. Hopkinson, 
F.R.S.,.who has been forced to resign by the pressure 
of his military duties and special work connected with 
the war. The committee has also appointed Prof. 

J. F. Thorpe, F.R.S., to fill the vacancy on the 
Advisory Council caused by the death of Prof. Raphael 
Meldola, F.R.S. 

According to the Cape Town corresporfdent of the 
Times (February 11), the Rand has beem subject to. a 
series of earth-tremors, which have lately b^cn in- 
creasing in frequency and strength. A committee 
appoint^ investigate them has issued a reassuring 


We announce' wTth ’deep regret Uic death, on report. .The ehocke, it appears, are purely local, being 

Febru-nrv 15, in his cighty-fifth year, of Sir WHliaift the r^lt of mining operations, and therefore unlikely 
Turner, 'K.C.&., F.R.S., principal and vicp.chancisllbr €<fei;;/to be of a destructive charatter. They seem to 
of the University of Edinburgh., Wf*»**' the catih-^akes wWch'are not uncommon 

We see. with much regret the'anhtoncemttJt, i« J*fc^^>tining districts of this country, and are prob- 
Times of February i;, of the of 'Pwt h K to small movements along^ Kults precipitated 

Pavlov, a foreign ^mber tlUMloynt Society, the withdrawal of coal or water, 

p.riifesw of physic|bgy in the Univejrsfij^ of St. • The Nieuwe Courant of February 3 announces the 

burg, and dire^qr of t|ie Imperial Institute for E^erL death* from heart failure, of Dts August Michaelis, 
mental Medicine; ^ professor of chemistry in the University of Rostock. 
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Dt% Michaelis published numerous papers on organic left Cambridge, also, he devised some ingenious ex- 


denvatives of phospij^us, arsenic, antimony, and of 
other elements. His first paper in the BericfiU, on 
phosphorus sulphobromide, dates back to 1871, and 
almost his last was a long paper on organic com- 
pounds of phosphorus and nitrogen, in the Annalen 
of last year. He was successively connected .with 
tbe' technical high schools of Karlsruhe and qf Aix-ia- 
*Chapelle, and had been for the last twenty{i.ftve ycn^rs 
at Rostock. . 

Three volumes of special reports on the 
resources of Great Britain, prepared by the 
of the Geological Survey in rej^nse to nunii^Us 
inquiries that have arisen through the conditions 
brought about by the war, have just been publishei|. . 
In vol. i. the uses, distribution, treatment, and 9dtpu|' 
of tungsten and manganese ores are dealt witlif; and: 
particulars of the mines, active and inactive, are 
given. The second volume deals with s^urC^ 
uses, and treatment of barytes and (the 

sulphate and carbonate of barium).* The riUne^ from, 
which the minerals are or have been'^rafsed , a|e/ 
described in detail. Vol. iii. of the series deals'' With 
the properties, use.s, treatment, and modes of^^ocun-, 
rcnce of gypsum, anhydrite; celestine, and'^stroh- i 
tiaiiite. Details of the workings in all parts of Great | 
Britain are given, with statistics as to output. Copies 
may be obtained through any bookseller, or from the 
Director-General, Ofdnancc Survey Office, Southamp- 
•ton. I 

One of the most talented and promising of our young 
botanists was lost to science on January when Capt. 
A. S. Marsh, of the 8th (Service) Battalion, Somerset 
Light Infantry, was shot through the heart by a 
German sniper on the western front. We are indebted 
to Mr. A. G. Tansley for the following particulars of 
Capt. Marsh’s career and work : — Marsh was born at 
Crewkerne in 1892, and was educated at Sexey’s 
School at Bruton. He began residence at Trinity 
College, Cambridge, in 1909, took the first part of 
the Natural Sciences Tripos in 1911, and the second 
pact in 1913, and was placed in the first class in both 
parts. In 1913, also, as a result of getting a Frank 
Smart studentship in botany, ho migrated to Caius. 
Marsh demonstrated in. the elementary botany and 
elementary biology classes at Cambridge and also in 
Dr. Moss’s field classes. The vigour with which he 
devoted hin\self to military work, his evident success 
with his men, and his popularity among fellow- 
officers 'perhiSlps surprised some of his friends, for 
Marsh had seemed essentially a student. He published 
four botanical papers : — “ Notes on the Anatomy of 
Stangeria paradoxa^\{New Phytoiogist, J^uary^ 
1914); “The History . of the Occurrence of 
Azoila in the British Isles and in Europe gener^^^*' 
(Proc. Camb. Phil. Spc., Februaj7, 1914); 
Anatomy of some xerophilous species of Gheilatftt^i^ 
and PelUea” (Annals of Botany, October, 1914)1 
“The Maritime Ecology of Holme-ncxt-the-Sia, ^ 
folk *’ (Journal oj Ecology, June^ 1915)* All Bis pa^i^i 
showed marked ability, and the moat Important-.!^^," 
study of die salt marsh near Hunslanlon— is a piece 
of work admirably conceived and executed. Befoi« he 
NO, *2416, VOL. 96') 


periments in competition between closely allied species 
of plants which in nature occupy different habitats, and 
these were beginning to give'^jlllHuable information on 
the ecological relations of the species. But. at the 
time he joined the Army, Marsh was only just begin- 
ning .to “ find himself “ intellectually, and it is im- 
possible to say whajf he would have done in science 
if: he had lived tci^^j^urn to botanical work. He was 
yery.;gFe£Uly those who knew him best, and 

his. ^ath..,ts a biltef^Ioss to his friends. 

foir‘Jandary Prof. Ashby describes the ex- 
ct^vation of k ‘portion' of a megalithic building in Malta, 
knbyui ak Id'*debdipba, “The Place of the Echo.” 
Among. the. ojbjects discovered were six pillars of hard 
^ralline llmestbne, cylindrical in shape, but some 
taper, ing, at ‘one end, of a type common in Malte.se 

bjui^figs ; a few flint implements ; a quan- 
tity!^ of N 4 olif!^a^pk>ttery, with other fragments show- 
thj site was Occupied in Greek and Roman 
time^ V 

'filN the American Musciiin Journal for December last 
|lr;; H. Lang describes, with a fine set of photographs, 
Bis .^rk of exploration in the Congo valley. * He 
points out that the result of the present war will be 
even more disastrous to these native races than to the 
peoples of Europe. The direct loss of life will be 
largely confined to the white officers f but the dispersal 
of hosts of armed native warriors when the hostilities 
are over will inevitably lead to a wide extension of 
the dread^pd plague of sleeping sickness.. The usual 
prophylactic measures have beOii seriously .weakened as 
a result of the war, and there is little hope of check- 
ing the plague in the absence of a well-equipped 
medical service entailing enormous e^Spenditure, for 
which the necessary funds cannot be pf^ided. 

The always interesting problems on motion raised 
by Zeno, and continue.d at recurrent intervals ever 
since, form the text of an amusing article, “ The Flying 
Arrow,” by P. E. B. Jourdain, in Mind (New Scries, 
No. 97). The shade of Zeno is .represented as being 
conversant with all the mathematical and philosophical 
works, including the periodic literature, since his day, 
and with Socrates as his victim and auditor he analyses 
critically those Who have wrestled with his paradox of 
the flying arrow. The writer's view is that all four 
arguments are directed against the belief that lines 
are made up of points. Both philosophers and mathe- 
maticians will find the article stimulating and subtly 
amusing. 

twenty-ninth annual report of the Liverpool 
Marine 'Biology Committee, in addtlion to the usual 
accounts of work at the Port^Eilff Station, contains 
an address by Prof. W.^A. Herdman on the life and 
^rk of Edward Forbes. Reading this vivid account 
Sf,.an arduous and fruitful career, the naturalist of 

cahiiQt but meurn the loss which biological,, 
^^eience mflfred liW, Forbes’s early death in 1854, a 
tew months af^"j^'*had attaihed ”the goal of His 
[; amhits<m» the^ir of natural lustary at Edinburgh..^ 
r Herdman^s appreciation of ForbesJs work 1$ wise 
aind generous, yet present-day stndents of ^fistrllmtion 



684 


NATUHh 


[February 17, 1916 


.will consider thot less than justice has been done to 
Forbes’s classical Survey Memoir on the fauna and 
flora of the British Isles. So far from “the three 
southern subfloras of*/ Forbes in place of being the 
oldest, as he supposed,*’ being now known to be the 
most recent, the relatively high antiquity least of 
Forbes’s Lusitanian flora has be^p confirm^ by much 
recent work on the natural hist^nry of Inland and 
western Britain. - 

Some interesting observations onv the vfihyS^vlpgy^ of 
frogs are recorded by?; Messrs.^. T. 'Qailieri^,^ ana 
T. I. Brownlee in the Exp. fhyMoh, 

vol. ix., No. 3. It is.wjpll thait iro 

endure prolonged submersion 
tory exchange going on J|jh]X)Ug^*]|^^ 

And that with Rana piphnis ih., Kf&i^oba«,^lilia • 

time for which the animal will Uive und<^. 
sixteen days, ,w)tb an pbseryed ri[^|mumL of flf^Atl^ 
days. I>eatV.’ftom too pi^ongeU immersiohV^J? 
ceded by swelling, due partly to absorbed 
largely to accumulation of absorbed nitroged; 
another paper these authors ^f^^^^ss the upper litpU 
of temperature compatible with life in the frog. ' iRiey 
had previously fixed the lower limit at approxlmidely 
1-25® C. below freezing point. They now find that J 
R, pipiens cannot live for more than a few days sub- 
merge in water at C., and that a ^few minutes’ 
endurance of a temperature of 35^ proved fatal. In 
damp air similar results were obtained, but the high- 
limit temperature requires longer to cause deathr The 
internal temperature of the animals scarcely differs 
from that of the medium, and can evidently' vary only 
within the limits mentioned if life is to be maintamed. 

To determine whether selection, or mutation, is the 
more important agency in evolution, Prof. W. Castle 
some time ago started a ^ series ol experiments with 
hooded-rats, since these afforded him the single genetic 
factor necessary for his investigation. A very careful 
analysis of the data accorded him after breeding 33,249 
rats, excluding those "which formed the subject of 
'* control " experiments, seems to demonstrate clearly 
enough that ** there is apparently no limit to the quan- 
titative change which can be produced in the hooded 
pattern by selection, short of its complete extinction 
in the all-white, or all-black condition.” This being 
so, then ”two foundation postulates of the mutation 
theory are false, viz. : (1) thut continuous, or graded 
variations, are not concerned in evolution, and (2) that 
selection of such variations, no matter how long con- 
tinued, can effect no permanent or progressive racial 
changes. Selection, as an agency in evolution, must 
then be restored to the important place' It held in 
Darwin’s cstimatiibn, an agency capable of producing 
continuous and .progressive racial changes.” ' Prof. 
<!)astle states his case with remarkable luciSfity in the 
Scientific Monthly for Januilry, numetious .^iagrama 
contributing not a little to the value., of this inoft 
important* suniraary. • J 

In Knofbledge for January M«. Aubrey Drew dis»^ 
cusses^t some cytologVL'al problems raised by, recent 
cancer research. l|ej||eet desiefibps the ” jelly m^M ” 

in viir<^ stainkig dj^lellsr devi^d by H. C. Ross. 
An agar jelly made, and to.^this sodium chloride, 
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sodium citrate, and, citric acid are added in certoin 
proportions, and afterwards sodium bicarbonate and 
Unna’s polychrome methylene-blue in quantities vary- 
ing with the cells to be examined. For use the mix- 
ture is melted, and a drop or two placed on a slide and 
allowed to set. A little of the material to be examined 
is then placed on the jelly, covered with a cover- 
gipss, incubated if necessary, and examined micro- 
scopically. In this way cells, such as leucocytes, 6an> 
be seen, dividing, and the changes in structure ob- 
served. Certain substances are found to be necessary 
for cell-division to take place, and are termed 
.”-auxetics,” others increase cellular movements, 
t*^^etics,” and scfttw of the latter increase the activity 
-ef?t^uxetics and are termed ‘^augmentors.’* These 
' substances may play a part in cancer production. Thus 
^certai^ ,au3^tic$ and kinetics will produce tumours on 
lilJection into dnimals. Workers in pitch and tar arc 
liable to be affected with cancer, but it is only gas- 
worksf pitch and not blast-furnace pitch which pre- 
.disposes to cancser. By the jelly method it has been 
shown that gasworks pitch and tar contain both 
auxetics sikd kinetics (augme^tors), but the blast- 
furnace products contain only traces of auxetics and 
no kinetics. 

We have received a copy of the list of seeds of hardy 
herbaceous plants and of trees and shrubs which for 
the most part have riptmed at Kew during the past 
year. This annual publication, foriTiing the first appenidix 
of the Kew Bulletin for 1916, is a welcome sign tl\gt- 
despite great difficulties owing to the depletion of the 
f^rden staff, the true fractions of a biganic garden 
are being successfully carried on at Kew. 

The Journal of the Royal Horticultural Society for 
December, 1915, contains an interesting and very well- 
illustrated paper by Mr. G. Forrest on the flora of 
north-western Yunnan. ITie plates are from Mr. 
Forrest’s own photographs, and include remarkably 
beautiful studies of several of the peculiar species of 
Primula found in this region. The Rhododendrons are 
also represented by numerous species, several being 
dwarf alpines, which form regular “heaths.** 
Of these R. prostraium grows up to an altitude 'of 
16,000 ft. Many of the Rhododendrons were found 
on pure limestone rocks, but whether they are reUlly 
growing with their roots in the limestone rocks or in 
'*|^!ppkets of humus was not definitely determined. 

Coconut cultivation, though still a stnall industry 
in Queensland, is rapjdly extending. Hitherto it Kad 
been supposed that copra from ' Qiieenslbncl coconuts 
did not contain enough oil to be of commerciid value, 
but, the examination of a sample of copra from these 
the Imperial Institute has now. established that 
the oil content is norfhal and the copra of good quality, 
and. brokers state thpt shipments would be readily 
salbeilbie in , this country at gohd prices. Before the 
^wi^' the bulk * of the copra sliippi^ to Eiprope from 
^ ion, India, and elsewhere was crashed' }ft Germany 

Prance. Urgent rq)re8entatians on this subject 

were made by the Imperial Institute on the outbreak 
of war to the oil-seed crushing firms in the rnitc*! 
Kingdom, some of which have now begun 
copra, with the result that there 
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tnjE^pket for. the product, in this country, which is likely 
to expand when the new factories now building start 
work. ' , 

Students ot'^trography will note the descriptioif 
of three Indian meteorites by^ J. Coggin Brown 
^“Records Geol. Surv. India,*’ vol. xlv., 1915, p. ^09), 
|he falls of which were actually observed between 1903 
ind 1914. Alf are referable to the prevalent sporado- 
siderlte type, and show marked chondritic structure. 

A SECOND edition of “The Geology of the Country 
between Whitby and. Scsirborough *’ has been issued | 
by the Geological Survey of Great Britain (iQisi^ 
price 2s, 6d.). It is practically a new work, and^t^e 
description of the stratlt;by the late C. F'ox-Strangw^Ht^^ 
and G. Barrow has been supplemented by a chapter 
by S. S. Buckman on their palaeontological classihca-t 
tion. The critical revision of the species and genera * 
of ammonites will be very welcome to those who first 
examined the Whitby coast when far less exactitude 
prevailed. Considering how many visitors ''to this 
part of Yorkshire become here attracted for the first 
time to geology, we might suggest the insertion in 
a third edition of plates showing some of the most 
common forms, and the suture-lines that can be 
traced on rubbing down the surface of good speci- 
mens. Popular works on the Whitby district are 
obtainable, ^suchy as that by L. Walmsley (Nature, 
vol. xciii., p. 382); but the Geological Survey is not 
sufficiently recognised as a powerful help in public 
education. The present memoir is further strengthened 
by a review of the glacial geology by G. W. 
Laipplvigh. 

Nearly two years have elapsed since the circum- 
stances of the loss of the Karluk, the ship of Stefans- 
son’s Arctic Expedition, were announced, but a full 
account of' her voyage and her drift in the pack, and 
the escape of her crew after the sinking of the vessel, 
have so far been lacking. Captain R. A. Bartlett’s 
diary from hi^ departure from Nome to his return to 
Esquimau is now published in full in the report of 
the Department of the Naval Service for the year 
ending March 31, 1915 (Ottawa). It' is accompanied 
by a sketch map showing the drift of the Karluk from 
near Flaxman Island, where she was caught on August 
12, ‘to her destruction on January 11, north of Herald 
Island. The diaiy is characteristically brief, but it 
shows with what ability Captain Bartlett was prepared 
, to handle the situation# Had all the members of the 
expedition taken advice, there would probably have 
been no 4 o§s 6f life. Captain Bartlett wisely decided 
to bivouac on the ice for several weeks in order to 
harden the men and to get a track made over 
rough ice by the time the light conditions improvj^. 

, A road was, prepared and depdts of provisions^ laid * 
down, with the result that Captain Bartlett’s party 
reached . Wrangell Island in safety. How Captain 
Bartlett' crossed to. the mainland and ultimately re- 
turned from Nome • with he}p^. has been told befoii 
Uhfortunately, there is noy/ no hope of the safety dP 
Dr. Forbes Machay, Mr. James Murray, M. Henri 
Beuchat, and those members of the Crew -who accom- 
panied them in their independent attempt to reach the 
land at an earlier date^ 
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The council of the Rontgen Society has drawn up 
and issued with the January number of the journal of 
the society a number of recommendations for the pro- 
tect^ of X-ray operators. They are printed on a 
card, whi^h should be suspended in a prominent posi- 
tion lb X-ray laboratory. In the early days of 
the thetap^htic use qf the rays many cases of X-ray 
dermqtUis;.SK:cur^,' but these irijurious effects may 
noi 9 ^/b^p(di^y avoided. The X^ny bulb should be 
.endos^jfc^ih.tex hned^Jlh she^t lead two millimetres 
thick, piwid^^ aa^m,niog^\through which 
a|one . ibe observer 

sbouM ieadv of the same 

lead glass screens with 
kM equi^ai^t bs them. The efficiency 

of, eachv'stx:^' ^^d^.W'^tested before It is brought 

tnttW>-Ar 

^ Ttpi ^rector of tjte 'B^eau .of Standards at Wash- 
inj||^nV|^ves..a shot^ acooubt.^^^^ recent work done 
, by* the, buireau in the Janiiaiy number of th^ Journal 
df the F'ranklin ' Institute. ' tye have already giveiL in 
^ these c 6 h|pms the results inquiry into the esmse 
o£y|he\ failure of fusible tin boiler plugs, and the 
invikigation of the permissible , variations in ^ the 
method of manufacturing bronzes. Amongst the other 
subjects under investigation at the present time are : — 
The bestiplatinum alloy for platinunf ware, the causes 
of failure of wheels, rails, and other railway materials, 
the st^dardlsation of test steel ingots, the distribution 
of the'^ carbon in steels,' the preparation of pure iron, 
the manufacture and properties of non-ferrous metals 
and alloys, and the causes of failure of structural 
brasses. is impossible to read a list of investiga- 

tions like mis without feeling that the United States 
Government is pfoviding a ^spund .scientific basis for 
her Industries, and that the money require for main- 
taining the bureau is well spent, or, w^e should prefer 
to say, well invested. 

“ Selling Machinery by Motion Pictures ” is the title 
of an article in the Engineering Magazine for January. 
Machines are generally too large to be sent for inspec- 
tion by the prospective customer, and experience shows 
that it is very difficult to persuade him to visit the 
works where the machines are made. Many firms 
are now making a speciality of portable kinemato- 
graphs, light in weight, ^all ii^ size, and easy to 
o|^ate. , These can bq connected to the lighting cir- 
cuit in the customer’s office with a blank wall as the 
screen, and the films show the mode of operation and 
construction of the machine in an ideal .manner from 
the business point of ^ view. The motion picture 
obliterates the seasons,* and the action of a harvester 
can be shown In winter as easily a^tbat of a planter 
ill autumn. The article gives many ins^tanccs of the 
use of the kinematograph for business purposes, and 
includes copies from parts of several t^gpical films. 

N- . ' ' * v-ir 

^TifE use.of 417 blastflh the manufacture of iron and 
fitcel is discussed in Engineering for February 11. At 
least five plants have been instalfed in Great Britain; 
most of these have not been considered to yield A 
sufficient return for thb outlay involve.* Two plsuits 
erected in Germany were shut down after' twelve 
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months’ running. On the other hand, the installation 
at the works of Messrs. Guest, Keen, and Nettlefolds, 
Cardiff, shows a saving in fuel of 13-4 to 18-4 per cent. 
Most of the American plants have eiOfected notable 
economies, varying from 10 per cent, saving in fuel 
and 12 per cent, increase in output, up to 20 per ctent. 
saving and 20 per cent, increase. The explanation of 
these divergent results is to be found either in the 
variation in local conditions, or in differences of prac- 
tice. In practice refrigeration is the system almost 
universally used. The desiccation of the bla^ by 
calcium chloride, which is the only alternative, is less 
costly as regards initial outlay, but it is probable that 
the running costs would be much higher. > Typical 
refrigerating plants are described in the article. . 

OVR ASTRpNOMICAL COLUMN. 

CoMKT 1915^ (TAvl 40 ft}.-T-Tha following preliminary 
elliptic orbit has be^ calculated by F. J. Neubauer 
and H. Jeffers, Jof the Berkefev Asjtronomical De- 
partment (Lick Observatory Bull^n No. 276) ;-r 
Peflhelion, 1916, janualty ,27-, 9^6 G-M.T^, «>«*342® 54', 
52’, 1=14® 3of> l6g oao-48282,. period 5-299 
years. ' \ : 

Tlie C^cnhai^reph^iidds for ' ffcis comet proves tc* 

, jeprosehnts positions yca^.wurati!y» The large cor- 
rections given in th^s^ cofemn on January 27 were'fe 
error; actually the differences were insignificant. /nn 
observation made at Bergedorf on February 1, and 
forwarded by Prof. E. Stromgren, shows that the 
corrections then required were only —3s. in R.A. and 
o' in declination. 

Secondary Nuclei of Couet 19x50 (Mklush). — 
A series of photographs taken with fhe Franklin- 
Adnms star camera at Johannesburg are reproduced In 
Circular No.^. 31 of the Union Observatory. The 
subsidiary puclei were found to lie on n line almojst 
tangential to the coma and not axially. On June 10 
the brightest secondary was 82^ distant, and another 
about 154'. The line joining these nuclei was in 
position angle, 228-8°. Other measures of the nuclei 
are given by Mr. Melotte in the Ohserjatory for 
January*. 

On the Mean Distances and Luminosities of 
Stars of Different Spbcteal Types.— Prof, C. V. L. 
Charlier has investigated statistically {Meddelande, 
Lunds Astronomical Observatory) the mead parallax 
of stars according to spectral type in relation to mean 
distances and luminosities for all stars down to mag. 
6-0. It is found* that trie P stars deviate only 
slightly from the mean absolute magnitudes of these 
stars, whereas the K— and still more the M — stars are 
characterised by great fluctuations about their mean | 
absolute magnitudes. j 

Anomalous Dispersion in the Sun.— The sugges- ! 
tion advanced by Julius that anomalous dispersion 
could be the Caueo of •small alteration in wave-length 
of neighbouring Fraunhoferic lines was followed by 
a notable research leading* to confirmatory results 
(Natiw, September 2, 1015). This wdirk is now 
sharply ef3j|k^d by Mr. Eve^shed in’ a letter to the*, 
January^ mkspbdr of the Obstbrvmory, and by Dr. Royds 
(Kodaiiu^t Observatory Bulletin, No. xlviii.) Small 
wave-Jength shifts between sun and laboratory sources 
have-bee^i^ subject of muq^ minute investigation at 
•Kodaikanaf durmg the pM. few years by direct 
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I measurement on large-scale spectrograms, and data 
derived from these studies now enable Dr. Royds to 
state that when the actual sun-minus-arc displacements 
are substituted for Albrecht’s residuals the relative 
shif^ between the two groups of sofietr . lines having a 
close companion on. one side or the other ts too small to 
establis}! anomalous dispersion in the sun. Evershed 
considers the case of close solar doubles. The effect of 
anomalous dispersion should be to increase the separa- 
tion to a measurable degree as compared with th^ 
arc, but this is not found to be the case. Nevertheless 
it 4s recognised that it is difficult to explain away the 
grouping according to sign of the residuals in 
^brecht’s investigation. 


BRITISH PRODUCTION OF SYNTHETIC 
DYES. 

IN the Times of February ii a Leeds correspondent 
* .comments On current developments of the problem 
of increasing the production of synthetic dyes. What- 
ever criticisms may be advanced against the Govern- 
ipent scheme, it cannot be denied tl^t the appointment 
of Prof. W. H. Perkin, the eldest son of the discoverer 
of mauve or aniline purple, to be head of the rcsearcii 
department of British Dyes, Limited, is a most wel- 
come augury of future progress. It is, however, a 
debatable point whether this department, endowed by 
the State to the extent of 100,000/., ought in the public 
.interest to be the monopoly of a single company, which 
under a new name^nd with the aid of a large Govern- 
ment subsidy is carrying on the business bf one only 
of several competing firms. t-. 

The burning question of a year ago as to the desir^ 
ability or otherwise of having chemists on the dired 
torate of a colour works has now received a striking 
practical illustration in the less advertised develop- 
ments recently effected in the firm of Messrs. Levin- 
stein, Limited, of Blackley, near Manchester. In 
accordance with the best traditions of the Manchester 
sthool of economics, this firm of colour-makers, which 
practises the doctrine of self-help, has made very con- 
sldet-ablc extensions of its old-established works under 
the skilled guidance of their director, Dr. H. I^evin- 
stein, a college-trained chemist, a double graduate in 
science of the Universities of Manchester and Zurich, 
former pupil of Profs. Bamberger and W. H. 
Perkin. Without extraneous help, the Manchester 
firm has now to compete for home and foreign trade 
and for scientific assistance against a commercial 
rival enjoying preferential treatment from the State. 
It is obvious that the latter firm anticipates a further 
extension of favours from the Government, otherwise 
it would not be practicable to develop so large an 
area as a 250-acre site with the existing^ capital and 
with the comparatively small sum paid itp by share- 
holders who are dye-users, A cofitinuance of this 
policy of subsidies to one firm will handicap, still fur- 
ther the meritorious efforts now being made 'by other 
less favoured undertakings. 

The research work on dye production carried out in 
tho ,d>'eing department of the University of Leeds, 
under the auspices of the Board of Trade, by Profs. 
Green and A. G. Perkin and Dr. Oesch, formerly .of 
the Berlin Aniline Company, is of the utmost import- 
ance in regard to the progress of the dye industry In 
this countiy. But if the effort to .recover our 
supremacy in dyes is to be truly 'national the benefits 
of this university research should, at least to some 
extent, be at the disposal of other dye-producing worU> 
besides the exceptionally favoured successors of the 
old Huddersfield firm. 
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TlUE daily food ration of great 
BRITAIN.^ 

S EVERAL esttjnates of th^ food supply of Great 
Britain, in whole or in part, have been pubUajjJfed 
in recent years. But in none of these has a com- 
putation been made of the foodstuffs" contained in 
the* food, or of the energy which it furnishes to the 
human body. Yet these are the only sttmdards whidi 
apply to all foods, whether solid or liquid, and taken 
together constitute the only applicable test by which 
the supply can be properly gauged. Thus we can only 
say whether the supply is sufficient, excessive, or 
deficient, when wc know the quantities of protein, 
carbohydrate, and fat, and the amount of energy it 
provides per day to the consumer. Further, it is only 
when we have this knowledge that we can intelli- 
gently proceed to substitute articles of diet for others 
which may have been cut off or rendered scarce from 
any cause. 

Such a survey of the food supply of Ireland has 
• recently been made by the writer, and It seemed desir- 
able that a corre^onding inventory should be taken 
of that of Great Britain. 

, To do this, an independent estimate had in the first 
instance to be made of the total food of the country, 
both imported and home produced. This could only 
be done, with any degree of accuracy, for one 
particular year, that of the "Census of Production." 
So far the results of (?nly one such census have been 

^timporis 

IlutUr / 4.6^4,722 cwtsi 

Cheese ... 2,207,459 cwts. ... 

Milk and creanf 63.710 gnls 

Condensed milk 1,113,087 cwts. ... 

Kggs ... 24 609,266 gt. hunds. 

Margarine 814,854 cwts. 

published, namely, for the year 1908. Accordingly the . 
survey applies to this particular year; but there is I 
every reason to suppose that it would apply equally 
wclfto any year of the last decade. The returns from 
which the quantities of the different food materials i 
have been made arc : — (i) Those of the Board of * 
IVadc, which give the imports and exports; (2) those 
of the Board of Agriculture, which give the home 
supplies; (3) tho.se of the Departments of Fisheries 
of England, Scotland, and Ireland, which give ^tlie 
fish landed; and (4) lastly, those given in the Final 
Report of the First Census of Production, which 
supplement the others in necessary ways. 

The Food Supplies, 

These weec collected under the following heads, 
namely: — (1) Cereid foods; (2) vegetables; (3) meat; 
(4J fish; (5) dairy products, eggs, margarine; (6) fruit; 

. (7) other foods. It. is only possible to give here short 
, summaries ot the estimates. 

(i) fUereal Foods , — These include wheat flour and 
meal, oatmeaH rice, barley flour, maize meal, and 
"other farinaceous foods." The total supply is made 
up as follows : — 

Net imports Home produce Totel 

67,506,95* cwts. ... 23,395.795 cwts. ... 90 902,746 CWls. 

That is to say, 74 per cent, of our cereal food supply 
Is imported and 26 per cent, home grown. 

(2) Vegetables , — In this category are included pota- 
toes, onions, tomatoes, cabbage and other green 
vegetables, carrots, beet, turnips, parsnips, celery, 
rhubarb, peas, and oeaas. The supplies are as fol- 
lows : — 

imports Home rroduco Total 

16,360,000 cwts.' ... 94,423,640 cwts. ... 110,783,640 cwts. 

^ Abridtod from m cnnwittidcaiion to the Royal Onblm .^orioly, October a6, 
JJ*5f.«^ltl^ A Ci^i^Uition of tba Food Stuffs ‘and Biitrjiy of Great 
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I That is to say, 15 per cent, of our vegetables are 
I imported and 85 per cent, home grown. 

I (3) Meat, — The supplies compnse beef and veal, 

|. mutton and lamb, pork, bacon, and hams, poultry, 

I game, f/nd rabbits, sausages and "offal." It is need- 
i lesf|| to say that all imported meat, including frozen, 
refrigerated, salted, and tinned has been included. The 
following arc the quantities : — 

Net import* Home produce Total 

j 25,886,471 cwts. ... 24,577,994 cwts. ... 50,464,465 cwts. 

j Thus in round numbep §1-5 per cent, of the meat 
supply of Great Hritmn is imported and 48*5 per cent. 

( home produced, Ireland being considered an importing 
I country.' Lard is not included in this list. It is 
i given with imitation lard in Group 7, ‘"Other Foods." 

1 . (4) Fish : (a) Fresh, {b) Cured and Preserved, — ^The 
j fresh 'fish included herrings, cod^ ling, haddock, 
mackerel, whiting, pollack, salmon, eels and congers, 
turbot, other flat and miscellan^ua fish. Oysters and 
shell-fish were omitted. The cufiki and preserved fish 
included sardines, saltfidh, oth^. sorts canned, and 
other sorts not canned. After tnakmg allowance fof 
fish exported, the following are the net supplies 

Fre.sh fi»b Cured Ash Total 

12,692,530 Cwts. -v . 59 fi 8 oa.e!l^(s. ^ ... 13,284.332 cwfs, 

(5) Dairy Products, etc^!pljis group, includes butter, 

cheese, m!!k and.'cr^m, cOki^ensed' milk, ^gs, and 
margarine. TlMS folloiFing^^e tlie , 

HomeprcMiuce ■ l,oial 

r ' 690,000 CWM. 5,524,722 cwts. 

573,000 cwts. ... 2,7fcO,459 cwts. 

802,439,000 gals. 802,502,7 10 gals. 

— ... 1,113,082 cwts. 

9, 194,084 gt. hands. 34,i03,35<^ Rl* hands. 

8m,ococwts. ... 1,695,854 cwts. 

There are reasons for believing that the quantity of 
home-produced cheese given in this list (as taken 
from the agricultural returns) is considerably below 
the actual consumption. 'The returns da not give any 
estimate of the farm produfe consumed by the agri- 
cultural population. The home supply of eggs is also 
below the actual, since the returns do not include pro- 
duce from farms below one acre. It is estimated that 
one-third of the total eggs qre supplied by small 
poultry-keepers. Taking the quantities in the table 
above, it would appear that the home produce of 
butter from Great Britain, excluding Irelano, furnishes 
only 12*5 per cent, of the total supply, that of cheese 
21 per cent., that of eggs 28 per cent. It is certain, 
however, that these two last estimates of home supply 
are well under the mark, and if the whole in each 
case were included, it is probable that the home supply 
of cheese consumed would' be 35 pqr cent, and of eggs 
42 per Cent, of the total. Taking the home supply, 
however, even at these last values, it is not consoling 
that we have to rely so much on imports for what 
could apparently be produced without difficulty at 
home, in much larger quantities than at present. 

(6) Fruit: (a) Fresh, lb) Dried and Nuts. — Of fresh 
fruit the. returns give the quantities of apples, pears; 
oranges, lemons, bananas, plums, chassies, small fruit, 

: other kinds and nuts. The following are the total 
supplies • 

Net importa Home produce Total 

' 16,810,154 cwts. ... 6,q44,250 cwts. ... 22,851,404 cwt$. 

! Of this totals apples, ^>rahges, and bananas make up 
; three-fourths, anp approximately in equal quantities. 

I Of the home supply, apples mafie up but 

j this does not include apfm used fos« n^aki^ cwr. 

I The list of dried frym eind nuts tncludt^ currantA,* 
! raisins, figs, dates, '^miit preserved Vitb ' sugar, 

! almonds, coconuts, Brazil nuts« and walnuts. The total 
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quantity amounts to 3,057,789 cwts., of which currants 
make up one-third and raisins one-hfth. 

(7) Other Foods . — In this category arc included 
sugar, glucose, molasses, caramel, cocoa chocolate, and 
olive oil. The following are the quantities : — 

c wu. c^yts* 

Sngnr .. ... 27,718,420 Cocoa and choco< 

CvlucoRc (as dry late .... ... 549>05C^ 

«>ugar) ... 1,836,820 Lard and inthation 

Molasses 2,199,51: . lard 2,570,664 

Caramel ... 149,000 | Olive oil 82,800 

The **Food Vames" of the Supply. 

When the food values — ^that is to say, the foodstuffs 
and energy values— of *the previous supplies are reckoned 
out, it is found that for the year 1908 the population 
of Great Britain (40,200,000) was provided with the 
following amounts, of which the particulars are given 
in Table I. 

Protein C'arhohydmtc Fat Enerev value 

(ibii.) (ibe.1 (ihn.) (kilo<litre caiorieol^ 

^5,419.166,767 I4.»7i,i25,520 '3,231,594,600 44,826,291.359 


and avoid duplication in allocating the supplies, it was 
assumed that those engaged in agriculture, together 
with their families, were self-provided with most of 
the foods grown on the farms. Accordingly, the food- 
stuffs and energy derived from the following list of 
farm produce were distributed, not amongst the whole 
population, but amongst those left after the agricul- 
tural population had been deducted. This list in- 
eluded : — (i) Vegetables (namely, potatoes, onions, 
cabbage, root crops, green peas, and beans) ; (2) daify 
produce (namely, butter, cheese, milk, cream) and 
; (3) oatmeal and barley flour ; (4) poultry, game, 
and rabbits; (5) certain fruits (namely, apples, pears, 
plums, cherries, together with one-third of the small 
fruit). 

The food values reckoned out for those articles and 
divided amongst the balance of the popujation left, 
after deducting for the agricultural population, ar,e as 
follows : — 

Protein Carbohydrate Pat Knerity value 

(Ibt.) (lb*.) (lbs) (Icilo-Htra calorie-) 

728,697,739 2,835,356,188 1,083,718,635 11,492,106,905 


Table I . — The Foodstuffs and Energy Value of the Supplies, 


Food 

Protein 

Per c«*nt. 

Carbohydrate 

CWttt. 

(Ibii.) 

uf IOChI 

(lb«.) 

Cereals 

8 i,, 3 I 9 . 67 o 

33*57 

7 . 69 «.SS 9.440 

2 . 063 , 138.585 

Vegetables 

254 , 084,030 

10*30 

Meat 

765 « 07 . 3 « 

31 * 62 * 

2 , 000,630 

Fish ..1 

122 , 922.445 

. 5*08 

— 

Dairy produce, etc.* 
Fruit— 

4 » 9 .»S». 9 «> 

17*35 

470 , 009,535 

(a) Fresh 
(A) Preserved and 

M. 390 , 4 SS 

0 * 59 . 

,85*095.825 

nuts 1 

12 , 568,895 

18 , 821,030 

0*51 1 

166 , 588,475 

Other foods 

078 

3 . 496 . 733.030 

Total 

DhmihU inio ; 

,.419. >#6*767 

100*00 

I 4 .I 7 S.I,S. 5 »> 

(dr) AgriculUiral 

7 , 8 , 697.739 


,.835.356,188 

». 339 . 7 « 9 . 3 ,a 

\b) General 

1 . 690 , 469,028 



Per canu' 
of tow 

F.I 

(IbL) 

Per cenr. 
o( toia^ 

Energy value 
Kilo-licre caloiies 

Per cenr. 
of total 

S4-,6 

I4SS 

0*01 

3*32 

166,164,825 

2s.619.770 

1,522,946,045 

21,039,865 

1.445.040,540 

5 14 
o*8o 

47 14 

0 64 ; 

4472 

16, 529,4 18.461 
4.536.494.297 
7,864,180.633 
331.774.867 
7.865,591.882 

3687 
10*12 
17*55 
073 
17 56 

2‘Ot 

7.031,610 

0*22 

597,242.464 


i*,i7 1 
2468 

>7.603,390 

*^.>48,555 


458.507,190 

6,643,081,565 

1*02 

14*82 

100*00 

3.231.594.600 

100*00 

44,826; 291,359 

100*00 


1,083,718,635 

2.147.875.965 


11,492,106,905 

33.334.184.454 



To obtain a proper conception of the adequacy of the 
supplies, these totals have to be divided, not bv the 
whole population, but by the man-value of the popu- 
lation. It is^ obvious that children, according to age, 
uire vatying quantities^ of food — ^that is to say, 
erent fractions of a map’s ration. Likewise, women 
consume less food as a.;tule than men. Standards 
have therefore been fixed by which the food require- 
ments of the women and children of a mixed popula- 
tion, can be reduced to man values. Of these, the 
standards given by Atwater^ are generally adopted, and 
are so widely knoWn that it is unnecessary to repeat 
them here. They were followed, so far as the census 
returns ^jk>w, in determining the man value of the 
population of Great Britain, for the purpose of this 
survey, except in one particular. Atwater does not 
begin to give a full man’s ration to boys or a full 
.woman’s ration (0-8 of a man’s) until the age of 
-seventeen is passed. In the computation here made, 
full rations weife allocated to all above the age of 
fifteen. On this basts the pppuLition of Great Britain 
In 190S corresponded to 30,95^,000 men. But this 
number had to be further subdivided. 

In the returns pf agriculti^al pro^uGe, as, already 
stated, rtb accppnt is taken of farm produce consumed 
by the agricutt^jd population. *To meet this difficulty 

s* Thf ordinary caiA u«ed for cap ewng the enerKy.vplo^ of a fond 
reprreenu ibe b*o|^niiSr«d to rai^ m litAt Of oat^r from to i6* C. This 

» an iaconv#iiiipi|r small iinH for axorcMtng values of the magrituU^ 

•of a ntatonli food>i4]|Mlr^ a'linlt looo I’lmrs as great, and called 

hrre the |rt1o-1itre U«ed for the mo<C p/'trt throughout. 

9 Eggs, margacuiClnte and imitation lard are here inefuded in this group. 
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The remaining quantities were distributed among.st 
the whole population per man. These are : — 

Protein Caiboliydrate Fat Energy value 

(Iba) (Iba) (Ib^.) (kiIo*litre calories) 

1 , 690 , 469,028 11 , 339 , 769,322 2 , 147 , 875 , 96 s 33 , 334 , 184,454 

This mode of distribution — at best an approxima'tion, 
but the most accurate at present available — involved 
a calculation of the agricultural population, and* then 
its reduction to man value. Various estimates of the 
a^cultural population have been made, some of 
which the writer considers exccstive. An indepepdent 
one, made for this survey, and based mainly on the 
census returns, placed the number in iqoilS at.5,304*,69i, 
with a man value of 4,260,000. Deducting. the latter 
figure from the total man value of the pc^lation — 
30>955,ooo — leaves a general population of 20,695,000. 

A computation on these lines gives the following 
ration per man per day, for the population of Great 
Britain 

En*r«y 

CarbO' value 

Prot'in hydrate Fat (litre 

(grm*,) (grin*.) (grms.) CHlore.O 

J(a) Agricultural supplies 3 V 9 t 13^*99 50*44 1,179 

(A) General supplies ... 67*79 455*13 ^ 6*06 2,950 


Total 101*70 587*12 136*50 4,129 

The Daily Ration in Terms of Food. 

The actual sources from which the foregping foi' j- 
stuffs and energy are derived are shown below. 
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, list of foods and quantities may therefore be taken as 
the British daily ration, provided by the total supply, 
as given in available returns : — 

Table II . — The Daily Food Ration of Great Britain. 


Quan ity 

Protein 

Carbo- 

hydrate 

Fat 

Energy 

value 

Flour and meal 

(ot ) 

(arnfiK ) . 

(itims.) 

(grm*.) (grins.) 

H*55 

32*80 

311*10 

680 

1*476 

bleat... 

817 

3091 

0*10 

61 34 

699 

Fish . ... 

2*1 1 

483 


0*83 

29 

Vegetables: Potatoes | 

'*5*54l 
. 4*74/ 

11*44 

95 22 

1 *5 

461 

Dairy products : 

Milk and cream ... 
Condensed milk ... 
Butler 

0*66 pl.'i 

0.37 0/. 1 
ro2 „ I 

166s 

221*54 

45*25 

588 

• Cheese 

Lard and margirine 

0*51 M ) 
0 08 ,, 

090 

- - 

17*18 

162 

Eggs (2 *94 per wk.) 

074 n 

2*46 

— 

1*93 

29 

Sugar, ordinary 
Glucose and tieacle 

4*40 1 

0 64 „ / 

0-23 

139*30 


572 

Fruil, fresh 

Fruit, preserved and 
nuts 

3 85 M 

o-6o 

1217 

0*29 

S6 

048 ,, 

0*43 

6*68 

0*7 > 

41 

Cocoa and chocolate. 

0-09 ,, 

0*45 

1 O! 

0*67 

’13 

(O.ive oil 

0*01 ,, 


— 

0*36 

3 

Total 


loi 70 

587-1* 

136*50 

4,129 


That is to say, the daily supply of food per tnan 
in Great Britain as above shown consists in round 
numbers of 14^ oz. of flour and meal. Si oz. of some 
form of flesh meat, 2 oz. of flsh, oz. of potatoes, 
4} oz. of btlMr vegetables, Iwo-thirds of a pint of 
milk, I oz. of better, J oz. of cheese, J oz. 
of condensed milk, f oz. of lard and margarine, 
less than half an egg, 3^* oz. of fresh fruit (such as 
apples, pears, oranges, bananas, etc.)t i oz. of dried 
fruit, oz. of cocoa, and i Jo oz. of salad oil. 

But the published , returns do not include the full 
home supply of cheese, eggs, rabbit, meat, or poultry, 
and probably also of cabbage used as human food. 
Additions to cover these omissions bring up the daily 
ration of meat to 8| oz., of vegetables to 5} oz., of 
cheese to f oz., and the supply of eggs ^ to 3-34 per 
week. The food and energy value of the ration would 
thus be increased as follows : — # 

Protein Carbohydrate Fat Energy value 

(grms ) (Rrms.) (grins.) (litre calories) 

104*47 ... 55^7*84 ••• 138*94 ••• 

As a fair estimate, it would be safe to say that the, 
gross values of the British daily food ration per man 
do not exceed the following, namely ; — 

’Protein Carbohydrate Fat Fntrgy value 

(ermsi.) (grms.) ' (artn«.) (litre (^aloOce) 

105 590 140 ... 4.190 

The marked feature of this ration is the large quan- 
tity of fat. .But a careful revision of all the soums 
of this foodstuff, and of the calculations upon which 
the toti^l supply is based, only confirms the estimate. 
Moreover, the fat supply in the German daily food 
ration before the war, as published by the Eltsmacher 
Confimittee, is almost identical, and .the ration as^ a 
whole corresponds closely with that of Great Britain. 
The German ratiqn in the report of the committee is 
expressed in quantities per head of the population, 
and includes alcoholic drinks, which are left out of the 
present survey. 

Deducting foe these, and giving the quantities per 
man per day, the gross values of the ration are as 
follows : — 

Proutn Cavliobydtate Fat Energy value 

(grin«.) termo.) (grms.) • (litre caloriet) 

117-6 ... 660-5 — *3^‘3 -• 4’428 

The values of the German ration are for food as 
produced or delivered at the port; those of the British 

NO. 2416, VdL. 96] 


689 

ration, as here stated, are in the main the same. To 
^et the values as purchased by the consumer, a deduc- 
tion has to be made for loss in distribution. This is 
placed l^tween 5 and 10 per cent. Taking it as 
7-5 per dent., and deducting from the highest of the 
estimates, the values of the British ration “as pur- 
chased ** are : — 

Protein - (^ibohydrate ' Fnt Energy v«i]ue 

(grms.) ^ (grmh.) (gnus.) U>tre cnloricH) 

97*13 515*8 ... 1295 3.875 

On comparing the British ration with accepted 
stan^rds for moderate 41^ hard work, it is found 
to give an energy value between the two. Dr. Lang- 
worthy places the values **as purchased,*' for moderate 
work, at 115 grams of protein, with sufficient other 
food to give 3800 litre cal()ries. Taking the mean of 
four standards for hard work, namely^ Playfair's for 
English labourers, Gautier's for French labourers, 
Atwater’s for American operatives, and Colonel Mel- 
ville's for soldiers on active service, the values come 
out to be : protein 145 grams, with sufficient other 
food to give 39^ calories. The protein in these 
standards is considerably higher than in the British 
ration. But there is no disadvantage — probably the 
reverse— in reducing the intake of protein provided the 
calorie value is kept up. 

Dealing with the possibility bf economy in . the 
British ration, it will be seen that the' values arrived 
at— assuming this survey to be correct— afford no 
evidence of excessive supply or of waste of food. The 
quantity provided per man per day is just sufficient for 
fairly hard work. The distribution is, of course, iipver 
evcn{ the well-to-do get somewhat more than their 
shar^' the ppor less. 

But the great bulk of the population— the middle 
classes — appear to get no more than enough to do their 
work, and any reduction in the total food energy would 
endanger the health and strength of the working 
man. 

' .Where^ then, is economy to come in ? The answer 
is:'(i) in substituting vegetable foods, ilch in protein, 
such as oatmeal, peas, lentils, and beans, for part of 
the more costly meat supply ; (2) in teaching those who 
have not this knowledge the g^eat value of such foods, 
and how best to cook them ; and (3) in the exercise of 
strict economy and thrift to prevent waste and make 
the fullest use of every article of diet. These lessons 
I find are admirabW inculcated in a panmhlet issued 
by the Board of Edueation, entitled “Economy in 
Food’’ (Circular 917). results of this inqvury 

strongly emphasise them* ' 

A change in the directions indicated would have other 
useful effects also. Demand and supply reciprocally act 
on each other; demand creates supply, and supply influ- 
ences censumptipn. This applies just now, more par- 
ticularly, to agricultural produce. There can be no 
doubt, and the fact needs reiteration, that the arable 
land of the United Kingdom is not used to the best 
advantage in the matter of food production. The 
writer has elsewhere* pointed out that the yield of 
food per statute acre is far less if employed to graze 
cattle and sheep than if used for growing grain, pota- 
toes, or other vegetable foodS. Articulation based 
on average results placed th.e yield per statute acre 
in beef or mutton at 200 oz. of protein and 290,000 
litre caldrids of energy. The .same area of land 
furnishes, in potatoes. J^vqnteen times as much protein 
and thirty times as much food energy; in oats eighteen^ 
times as much proj^ein and foqrteen times as mpeh 
food energy; in wheat nineteen times as muc]} protein 
and fifteen times as much food -energy'; in 'beans 
twenty tiihes as much protein and nihe j:imes as mubh 
food energy; in peas times. as much protein. and 

' * Food Value*." Dublin : DoHard'and 1915. 



bgo 


NATURE [February 17 , 1916 . 


four times as much food energy. Even in the yield 
of desh meat the advantage is on the side of tillage. 
More stock can be fed and more meat produced by 
' tillage. This is particularly shown in the case of pig 
meat. The produce of an acre of land provides, as 
pork or bacon, nearly live times as much protein and 
seven times as much food energy as if the land were 
used for grazing sheep or cattle. 

W. H. Thompson. 


HA R VA RD CONTRIB V TIONS TO 
PHYSICS. 

V OL. II. of “Contributions from the JelTcrson Ph)*s- 
ical Laboratory of Harvard** consists of reprints 
of eighteen papers which have appeared in the Physical 
Review and elsewhere during the years 1913-14. The 
research work which these papers represents was 
largely aided by the Coolidge and other funds for 
original research. Dr. Bridgman's high-pressure 
work occupies a large share of the volume. We have 
already noticed in these columns his paper on the 
technique of high-pressure experimenting. From his 
other papers in the present volume it seems now clear 
that the melting points of solids continue to rise as 
the pressure is increased to 12,000 kilos, per sq. cm. 
at a rate which shows no sign of the existence of 
maximum melting points or of any critical points in 
the melting-point .curves. Of the late Prof. B. O. 
Peirce's work on the magnetisation of Short cylinders 
we gave an account some time ago. Prof." H. C. 
Hayes shows that a rate-flow meter for fluids depend- 
ing on the difference of pressure at the centre and 
side of a vortex can be constructed to'^ve results 
correct to within 1*5 per cept. 'Mr. J. Coulson de- 
scribes an apparatus for reproducing and measuring 
very short intervals of time depending on the difference 
of time an elastic wave takes to pass from a point 
'near the middle of a rod to the two ends. Prof. 
Lyman has ii^vesti^ated the arc and spark spectra qI 
mercury in the region from A^iSyo to 1270, and Kis 
found that the positions of the lines do not agree with 
the predictions of Hughes from photo-electric data. 
In the theoretical field, Prof. Hall shows that the 
phenomena of thermo-electricity seem to be due to free 
electrons, but, that electric conduction seems to a large 
extent ipdependent of them. Prof. Webster concludes 
that’^the phenomena of, radiation, of optics, and of 
photo-dectricity can be.^plained, without discarding 
the classical dynamics, by the aid of the Parson mag- 
neton— a ring of electrons of diameter one-tenth that 
of a hydrogen atom moving round Us axis with the 
speed of light. From these short notes it will be seen 
that the volume constitutes^ a record of research qf 
which any university may be proud. 

FORTHCOMING BOOKS OF SCIENCE/ 
Agriculture. 

John Bal^, Sons, and Danielsson, Lid. — Green 
Manures and Manuring in the Tropics, including an 
Account of the < Econo.nic V.nlue of Leguminosae a.s 
Source* of Foodstuffs, Vegetable Oils, Orugs^^ etc.^’* 
P. de Sornay, translated by F. W. Durlachcr. 

Anthropology and ^rch^ology. 

JohiU Lane . — The Magic ofMAla^, C. W* FLarrison. 
Longmans and Co.— The ■ FolH-EIemcnt in Hindu 
Culture : a Conjtributibn to SodoReligious Studies in 
Hindtir Folk Institutions, Bepoy Kumar ^arkar. Afac- 
tnillan and THe^.Tribes .and Castes of the 

Centre! Provinces ' Tjl^dia, R. V. Russell, 
assisted by. jPaiiadW' .LaV, four vols., 
illustrated. Ltd . — Central Amcr- 


I ican and West Indian Archaeology, T. A. Joyce, 
{ illustrated (“ Handbooks to Ancient Civilisations *'). 

; The Oxford University Press. — Miscellaneous Baby- 
i Ionian Inscriptions, Prof. A. T. Clay; Ob- 

' servations on tho Mussulmauns of India, Mrs. 

; Alecr Hassan Ali, edited, with introduction, by 

I W. Crooke; The Beginnings of Buddhist Art, 

• A. Foucher, translated by L. A. and F. W. 
j Thomas; Origin and Meaning of some Fundar 
mental Earth Structures, C. P. Berkey; Contributions 
j to the Ethnology of the Salish Tribes, J. A. Teit; The 
Drama of Savage Peoples, Dr. L. Havemeyer. Kegan 
Paul and Co., Ltd. — Earliest Man, F. W. H. Migeod. 

i Biology. 

F. Alcan (Paris). — L'Evolution des Plantes, N# 

•' Bernard. John Bale, Sons, and Daniclsson, Ltdp — 
i The Animal Parasites of Man, Dr. H. B. Fantham, 
j Prof. J. VV. W. Stephens, and Prof. F. V. Theobald, 
j partly adapted from Dr. Max Brauirs “ Die Tierischen 
I Parasiten des Menschen ’’ (fourth edition, 1908), and 
I an appendix by Dr. O. Siofert. The Cambridge Uni- 
j versity Press. — ^The Evolution of Reptiles, S. W. 
Williston ; The Problem of Individuality in Organisms^, 
C. M. Child ; The Living Cycads, C. J . ChaniberLaln ; 
Mechanics of Delayed Gern^ination in Seeds, W. 

I Crocker; The Problem of Fertilization, F. R. Lillie 
J (“ University of Chicago Science Series.”) /. M. Dent 
and .Sons, Ltd. — Name this Flower, Prof. G. Bonnier, 

I translated and edited by Prof. Boulger, illustrated ; The 
Rambles of a Canadian Naturalist, S. T. Wood, illus- 
trated. C.H. Kelly. — British Fungi, and How to Identify 
Them, J. H. Crabtree. Longmdf^ts and Co. — British 
Birds, written and illustrated by A. Thorburn, 4 vols.,- 
vols. iii. and iv; South African Botany, F. W. Storey 
and K. M. Wright. John Murray. — ^Vegetable Fibres, 
Dr. E. Goulding; The Study of Animal Life, Prof. 
J. A. Thomson, new edition, illustrated. The Univer- 
sity Tutorial Press, Ltd. — Practical Botany, Dr. F. 
Cavers, new edition. Whittaker and Co. — Some Re- 
cent Researches in Plant Physiology, Dr. W. R. G. 
Atkins. John Wiley and Sons, Inc, (New York), and 
Chapman ^nd Hall, Ltd. — Laboratory Manual of 
General Microbiology of Bacteriology, Hygiene, and 
Pathology, W. Giltner; Seeding and Planting in the 
Practice of Forestry, J. W. Tourney; Landscape Gar- 
dening qs Applied to Home Decoration, new edition, 
illilsti'gtcd. 

Chemistry. 

F. Alcan (Paris ). — Le Radium, Prof. F. Soddy, 
French translation. The Cambridge University 
Press. — Food Poisoning, E. O., Jordan; The 
Development of a New System of Organic 
Chemistry, based on Dissociation Concepts, J. U. 
Nef, with the co-operation of J. W. K. Glatt- 
feid {“ University of Chicago Science Series ”). Gurney 
and Jackson. — Coal-Tar and Ammonia,^ Prof. Lunge 
(fifth) thoroughly revised and enlarged edition, three 
parts. Crosby Lockwood and Son. — IrMustrfal 
Gases ; Including the Liquefaction of Gases, Dr. G. 
Martin, J. M. Scholer, E. Jobling, H. S. Redgrove, 
E. A. Dancastcr^ and F. B. Gatehouse; The Minor 
Elements : their Occurrence and Industrial Uses, S. J. 
Johnstone (“Manuals of Chemical Technology”). 
Longmans and Co, — ^A System of Physical Chemistry, 
.Prof. W. C. McC. Lewis, 2 vols., with diagrams 
(•‘Text-books of Physical Chemistry'**); The Respira- 
I tory Exchange of Animals and Man, Prof. A. Krogh 
(“Monographs on Biochemistry”). Macmilfan and 
Co., Ltd. — ^Donington's Class-Book of Chem^str>^ 
part iv., The Metals. Methuen and Co., Ltd.— A 
Senior Experimental Chemistry, Drs. A. E. Dunstan 
and F. B. Thole, with diagrams (“Textbooks of 
Science”). The Oxfofd University Prc5.9^-^Chahgcs 
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in dur Food Supply, and their Relation to Nutritionj 
Prof, B. Mendel. Kegan Paul and Co,, Ltd, — Chem- 
ical Discoveries and their Applications in the Twentieth 
Century, Sir W, Tilden, illustrated; A Manual of 
Explosives, A. R. J. Ramsey and H. C. Weston. The 
University Tutorial Press,’ Lid, — ^Tutorial Cliemistry, 
Dr. G. H. B|ailey, part ii., new edition. John Wiley 
and •Sons, Inc, (New York), and Chapman and Hall, 
Ltd. — Principles of Oil and Gas Prc^uction, R. H. 
Johnson and L. G. Huntley; The Thermodynamic Pro- 
perties of Ammonia, F. G. Keyes and R. S. Brownlee ; 
A Method for the Identification of Pure Organic Com- 
pc)unds by a Systematic Analytical Procedure based on 
Physical Properties and Chemical Reactions, vol. ii., 
Important Compounds of Carbon, S. P. Mulliken; 
Manual for the Essence Industry, £. Walter ; Elemen- 
tary Qualitative Analysis, Prof. B. Dales; Analytical 
.Chemistry, Prof. F. P. Treadwell, 2 vols., translated 
by W. T. Hall, new edition. 

Engineering. 

Constable and Co., Ltd, — ^The Flying Machine from 
an Engineering Point of View^ together with a Dis- 
cussion concerning the Theory of Sustentalion and 
Expenditure of Power in Flight, F. W. Lanchester, 
illustrated. Crosby Lockwood and Son. — Naval Archi- 
tect’s and Shipbuilder’s Pocket Book of Formula?, 
Rules, and Tables, and Marine Engineer’s and Sur- 
veyor’s Handy Book of Reference, C. Mackrow and 
L." Woollard, new edition, with a section on Aero, 
nautics; Mechanical Handling and Storing of Mate- 
rial, G. F.'Zimmer^ illustrated; Large Electric Power 
Stations, Prof. Kli^igcnberg, translated, illustrated; 
Oil-Field Development, A. B. Thompson^ illustrated; 
Air Screws : An Analytical Study in the Application of 
the Analogy of an Aerofoil having a Rectilinear. 
Motion, M. A. S. Riach, illustrated; Electric Light for 
Country Houses, J. H. Knight, liAw edition. Long* 
mans and Co, — Farm Buildings and Building Con- 
struction in South Africa, W. S. H. Cleghorne, illus- 
trated. Macmillan and Co,, Ltd. — Aircraft in War 
and Peace, W. A. Robson, illustrated.' Whittaker and 
Co. — High Speed Internal Combustion Engines, 
A. W. Judge and W. E. Dommett; Gas, 
Oil, and Petrol Engines, A. Garrard; Elec- 
tric Traction, A. Dover. Wiley, qnd 

Sons, Inc. {New York), and Chapman ^ana Hall, 
Ltd. — Engineering Thermodynamics, Prof, J. A. 
Moyer and J. P. Caldcrwood, illustrated; Eleniients of 
Highway Engineering : Fundamental Principles 'based 
on Modern Practice, Prof. A. H. Blanchard, illus- 
trated ; Steel and its Heat Treatment, D. K. Bullens ; 
Modern Frame Structures, part 3, Design, by the late 
J. B. Johnson, C. W. Bryan, and Dean F. E. Turne- 
aure; Bridge Engineering, J. A. L. Waddell; Geodetic 
Surveying, Prof. E. R. Cary ; Park Engineer**^ 
ing, Prof. ' W\ T. Lyle; Earth Pressure, Re- 

taining Walls, and Bins, Prof. W. Cain ; 
American Civil Engineers’ Pocket Book, M. Merriman, 
new edition ; Masonry Dam Design, C. E. Mor- . 
rison and O. L. Brodie, new edition ; Elements 
of Heat-Power Engineering, by Profs. C. F. 
Hirshfeld , and W. N. Barnard, new edition, 
illustrated; Machine Design, A. )V. Smith and 
Prof. G. H. Marx, new edition, illustrated; Steam 
Boiler Economy : A Treatise on the Theory and Prac- 
tice of Fuel Economy in the Operation of Steam 
Boilers, Dr. William K6nt, new edition, illustrated; 
The Elasticity and Resistance of the Materials of 
Engineering, Prof. W. H. Burr, new edition, illus- 
trated. ' . . 

Geography and Travel. 

John MHffav.— Hunting Pvgmies, Dr. W. E. Geil, 
illustrated. Tne Oxford l/mWsify Press, — Historical 
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Geography of the British Dependendeib, edited by 
C. P. Lucas, vol. vii., India, part i., Histonr down to 
1861, P. E. Roberts; Geography of Eastern Asia, D- 
Paton. Smith, Elder and Co, — With SOott ; The Silver 
Lining, Griffith Taylor, illustrated. 

Geology and Mineralogy. 

F, Alcan J^aris), — La Gdologie biolc^ique, Prof. S. 
Meunicr, illustrated. The Cambridge University 
Press, — ^I'he Origin of the Earth, T. C. Chamberlin; 
The Rigidity of the Earth and of Materials, A. A. 
Michelson (“University of Chicago Science Series*’). 
John Wiley and Sons, Inc, {New York), arhd Chapman 
and Hall, Ltd. — Microscopical Determination of 
Opaque Minerals, J. Murdoch; Economic Geology, 
Prof. H. Ries, new edition. 

Mathematical and Physical Scibncks. 

Edward Arnold, — Navigation Notes and Examples, 
Naval Instructor S. F. Card, illustrated. The Cam- 
bridge University ’ Press, — ^The Isolation and Measure- 
ment of the Electron, Prof. R. A. Millikan; Finite 
Collineation Groups, Prof. H. F. Blichfeldt; Linear 
Integral Equations in General Analysis, £. H. Moore 
(“University of Chicago Science Series’*). Constable 
and Co., Ltd. — Atoms, J. Perrin, translated by D. LI. 
Hammick, illustrated. C. and E. Layton. — A -New 
Table of Seven-Place Logarithms of all Numbers from 
20,000-000,000, £. Sang, new edition. Longmans and 
Co. — ^The Physiclal Properties of Colloidal Solutions, 
Dr. E.'JP. fiurton, illustrated; The Emission of Elec- 
tricity n*om Hot Bodies, Pro](* O. W. Richardson 
(“Monographs on Physics ’’) ; Non-£uclidean Geo- 
metry, Pfojv H. S. Carslaw (“Longmans’ Modern 
'Mathematical Series”). Macmillan and Co., 
Ltd.— A Text-Book of Practical Physics, Dr. H. S. 

'Jlen and H. Moore; Manual of Practical Physics, 

1 E,. Hadley; Practical Mathematics for Technical 
Students, T. S. Usherwood and C. J. A. Trimble. John 
Murray. — The Moon : considered as a Planet, a World, 
and Satellite, J. Nasmyth ^nd J. Carpenter, cheaper 
eoition, illustrated; Geometry, S. O, Andrew, new 
edition, revised by R. Wyke Bayliss. The Open 
Court Company. — ^The Geometrical Lectures of Isaac 
Barrow, translated and edited by J. M, Child (“Open 
Court Classics of Science and Philosophy ”). The Ox- 
ford University Press.^A Treatise on fhe Circle and 
the Sphere, J. L. Coolidge. The University Tutorial 
Pre^s, Ltd. — Rural Arithmetical A. G. Ruston; Text- 
Book of Magnetism and Eliii^dty, R. W. Hutchin- 
son; Preliminary Geometry, F. Rosenberg. John 
Wiley and Sons, Inc, (New York), and Chapman and 
Hall, Ltd. — ^Analytic Geomfetry, Dr. H. B. Phillips, 
illustrated; Diopbantlne Analysis, R. D., Carmichael 

Mathematical Monograph Semes ”) ; . Interpolated 
.Six-Plai^ Tables of Logarithms of Numbers and the 
Natural and Logarithmic Trigonometric* Functions, 
W. Marsh; Engineering Applications of Higher 
Mathematics, Prof. V. Karapeton, patt 2, Hydraulics, 
part 3, Thermodynamics, part' Mechanics of Mate- 
rials, parts. Electrical Engineering; Thermodynamirs, 
being vol. vi. of a Text-Book of Mechanics, Prof. 
L. A. Martin, jun. ; Alternating 0 «»TCnt Electricity 
and its Application to Industry, W. H. Timbie and 
I H. H. Higbie, now edition. 

MEiycAL Science. 

F. Alcan (Pafi5).-<^Lea, Maladies de I ’esprit et les 
Asthdnies, Dr. Descbdptf^JTTh^rapeutique de la circu- 
lation, Sir Lauder Rnliltclni French translation by Dr. 
A. Francon ; . contre-dvolutioni Dr. 

I..arger ; Le Hibrax ct l^niipbys^me, 'Or. Dou^, illflis* 
trated; Mdthode de tnutern^^ Prof. P. 

Delbet and collaboraiWi, 'Hhistratad.; Manuel de 
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psychiatrie, Di*. K. Pierrac, new edition; Manuel 
d*llectrot^rapie et d* 61 ectro-diagnostic, Dr. Albert- 
Weill, new edition, illustrated, y. and A. Churchill , — 
Surgery in War, Major A. J. Hull, with an introduc- 
tion by Lieut.-Col. H. M. Pilcher, illustrated. 

Heine mann, — Text-Book of Nervous Diseases, Dr. 
R. Bing, translated by Dr. C; L. Allen, illustrated; 
Patholojgical Lying, Accusation, and Swindling: A 
Study in Forensic Psychology, Dr. W. Hcaly and 
M. T. Healy; The Practitioner’s Pocket Pharmaco- 
logy and Formulary, Dr. L. Freyberger ; Medical 
Ethnology, Dr. C. £. Woodruff ; and new editions of 
A Text-Book of Ooerative Dentistry by various 
authors, edited by C. N. Johnson, illustrated; Emerg- 
ency Surgery, l 5 r. J. W. Sluss, illustrated. John 
Lane, — Vivisection, Hon. .S. Coleridge. H, K, Lewis 
and Co„ Ltd, — Localisation by Roentgen Rays 
and Stereoscopy, Sir J. Mackenzie Davidson, illus- 
trated; ’The Pathology of Tumours, Dr. E. H. Kettle, 
illustrated; Essays on Practical Medicine, Dr. T. B. 
Scott, with a preface by Sir Lauder Brunton; Notes 
on Faradism and .Galvanism, Dr. Magill, illustrated; 
The Adolescent Period : its Features and Management, 
Dr. L. Starr; Mentally Dehcient Children, Dr. G. E. 
Shuttleworth and Dr, W. A. Potts, illustrated, new 
edition Gould’s Pocket Medical Dictionary, new 
edition; Diseases of the Nose and Throat, Dr. H. 
Tilley, new edition; and a new and revised Medical 
Dictionary. J, B, LippincoH Company,~^A Text-Book 
of Physics and Chemistry for Nurses," Drs. A. R. 
Bliss, ^'jun., and A. H. Olive, illustVated. Long~ 
mans and Co.-r-The Endocrine .Organs : an 
Introduction to the Study of Internal Secre- 
tion, .Sir E. Schafer, illustrated; The Involuntary 
Nervous System, Dr. W. H. Gaskell, illustrated; The 
Physiology of Reflex Action, Dr. C. S. Sherrington; 
The Conduction of the Nervous Impulse, Dr. K. 
Lucas ; The Physiological Bakis of the Action, of Drugs, 
Dr. H. H. Dale; The Secretion of Urine, Dr. A. R. 
Cushny; The Nature of Muscular Movement, Dr. 
W. M. Fletcher; The Cerebral Mechanisms of Sp4^^, 
Dr. F. W. Mott; Tissue Respiration, Dr. C. L. Evaiis 

Monographs on Physiology”). Methuen and Co„ 
Ltd, — ^The Care of the Body, Dr. F. Cavanagh ; The 
Care of the Teeth, A. T. * Pitts ; The Eyes of our 
Children, N. B. Harman; The Health of the Skin, 
Dr. G. Pernet; How to Live Long, Dr. J. W. 
Carr, The Prevention of the Common Cold, Dr. O. K. 
Williamson (” Methuen’s - Health . Series ”). The Ox- 
ford Univirsity Prfss.-— The’ Evolution of Modem 
Medicine, Sir W. Osier. Kegan Paul and Co., 
Ltd, — Nervous Disorders of Men, Dr. Bernard Hol- 
lander; Nervous Disorders of Women, Dr, Bernard 
Hollander; Abnormal Children, Dr. Bernard 1 Hol- 
lander. c ^ 

Technology. 

Cassell and Co,, lAd. — ^Drawing and Design for 
Craftsmen, R. S. Bo#ers; Electric Bells and Tele- 
phones, illustrated;' Workshop Hints for Munition 
Workers, illustrated ; Electrip Lighting, A, H. Avery, 
illustrated (”Work” Handbook Series). The Elec- 
trician Printing and Publishing Co,, Ltd, — ^The Theory 
of the Submarid^ Cabfe, Dr. H. W. Malcolm; Elec- 
tric Switch and Controlling Qcar, Dr. C. C Garrard ; 
Electric Measuring Instruments : their Design, ^Con- 
struction, and Application, Dr. C. V. Drys^le and 
A. C. Jolley; Electric HoistsikulH Lifts, G. Rowe; The 
Localisation of Faults in Electric Light Mains, F. C. 
Raphael, new editionj Primary Batterl^ : their Con- 
struction and Use, w. R« Cooper, nbw edition; 
Secondary Batteries : their l^dniifacture' and Use, new 
edition'. Cfosl^ Lockwood :dnd Son.— The • Manufac- 
ture of Earthenware, B. A. Sandeman, Illustrated; 
Munition Wor|^fs* Handbook, E. J. Pull, illustrated. 
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Kegan Paul and* Co., Ltd. — Flour-Milling, Dr. P. A. 
Kozmin, illustrated. G. Routledge and Sons, Ltd . — 
Painters* and Decorators’ Work, H. G. Dowling, illus- 
trated (” Broadway Text-books Of Technology "). 
Whittaker and Co. — ^Telegraphy, T. £. Herbert. John 
Wiley *and Sons, Inc. {New York), and Chapman and 
Hall, Ltd, — ^The Canning of Fruits and Vegetables, 
J. P. Zavalla. 

Miscellaneous. 

F. Alcan {Paris), — La Science et savants ger- 
maniques, edited by Prof. Gabriel Petit. Bailliere, 
Tindall, and Cox. — ^Analytical Psychology, Prof. Jiing, 
translated by Dr. C. Long, illustrated. H, Holt and 
Co. {New York). — First Course in General Science, 
Prof. F. Barber and colleagues. Macmillan and 
Co., Ltd. — Discovery : or the Spirit and Service of 
Science, Prof. R. A. Gregory; The Statesman’s Year 
Book, for the Year 1916, edited by Dr. J. Scott Keltic, 
assisted by Dr. M. Epstein. The Open Court Com- 
pany. — ^The Contingency of the Laws of Nature, £. 
Boutroux, translated by F. Rothwell; The Collected 
Logical Works of George Boole, vol. ii., containing 
The Laws of Thought; The Early Works of Diderot 
(Letters on the Blind and on Deaf-Mutes, etc.), trans- 
lated and edited by M. JourdaJn (” Open Court Classics 
of Science and Philosophy”). The Oxford University 
Press. — Sadoleto on Education, a translation of the 
” De piieris recte instiluendis,” with notes and intro- 
duction by Prof. E. T. Campagnac and K. 
Forbes ; Sir Walter Raleigh : Selections from 
his ” History of the World,” Letters, and 
other 'Writings, edited, witl> introduction and 
notes, by G. E. Hadow; A Documentary History, 
of Yale University, F. B. Dexter ; Architectural Acous- 
tics, W. C. Sabine; A Study of the Economic Life of 
a Bengal District, J. C. Jack. Kegan Paul and Co., 
Lid. — ^The British Coal Trade, Prof. H. Stanley 
Jevons, illustrated. T. Fisher Unwin, Lid. — Instincts 
of the Herd in Peace and War, W. Trotter. 

^'THE ORGANISATION OF SCIENTIFIC 
RESEARCH. 

A mongst the indirect results of this appalling 
> wari,.vwe may hope that there will be some 
increased Appreciation in the minds of the politicians 
whp govern us of the enormous influence of scientific 
research and discovery, even in its most abstruse 
forms, on the prosperity and safety of the Empire. 
We have had brought home to us that this war is a 
war quite as much of chemists and engineers as* of 
soldiers and sailors. Hence, from the point of view 
of national security alone, we must take steps to foster 
scientific investigation. We shall probably never suc- 
ceed in convincing the unthoughtful multitude of the 
manner in which the highest scientific researches aflbet 
.human life, in innumerable ways, but it .will be 
.sufficient if that fact is brought home to tjie con- 
sciousness of those who have political pbsition' and 
power, and if wc can impress upon them that theirs 
will be the responsibility if they neglect to enePurage 
it 

Methods of Scientific Research. 

The great bulk of all our scientific discovery and 
research in the past has been due to individual labour 
and initiative; much of it a laboyr of love, unrecog- 
nised at the time. Men of great genius have opened 
up new lines of thought or pursued private researches 
ohen with very inadequate appliances. In fact, the 
greater part of past British scientific research may be 
said to have been amateur work, not in the sense that 

1 Abridged fronn a paper read before tha Hoyal Society of Art* on 
Febnfary 9, by Prof. J, A.' FlenAng, F.R.S.* 
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it was lacking in the highest qualities, but only in sub-committees reinforced by suitable experts in the- 
' the sense that it was pursu<^ for the sheer pleasure and particular branch of science or industry conwned otk 
interest of it by private individuals. It was done which it would be desirable to enlist the services of 
mostly at odd tinted, and nearly always at the worker’s persons actually engaged in science, trades, or manu- 
own expense. factures. t 

The point seems to have been reached at which the It is clearly impossible for any single board com* 
first attempt to organise research should be to create posed of a few men, however eminent, to deal in any 
something more resembling an army out of the multi- reasonable time with all the research problems await- 
tude of independent scientific workers. An army^ is ing solution in physics, chemistry, inorganic, organic, 
not a collection of armed individuals, each pursuing and technical, metallurgy, engineering, electro- 
his own alms and ideas. It is a complex organism technics, bacteriology, agriculture, etc., and the oues- 
in which each man has place and duty. No great tions concerned in the recovery of our trade in ayes, 
enterprise can be carried out unless there is some degree drugs, glass, ceramic ware, ferro-alloys, and scientific 
of surrender of initiative and acceptance of directions apparatus. 

from a higher command. To carry out this principle Hence separate bodies of experts will unquestion- 
in scicntinc work wc require to a fuller extent than ably be required to deal with the different subjects in 
\ve have it at present the system of scientific work order to bring to bear u]X)n them the proper technical 
done to order. This means that young investigators, knowledge and to guide research on the right lines, 
and even the older, shall be content to take up pieces But now, if this is the case, the question at once 
of prescribed work, quantitative^ or qualitative, and arises : Why is it necessary to create a hew machinery 
carry it out individually or conjointly in connection for dealing with these matters? Have wc not already 
with certain large plans of operation. in the councils of our learned and technical societies, . 

This conjoint or co-operative w'ork would have several or in committees, of their mtembers, all that is required 
advantages. ^ It would save much reduplication, and to form these boards, which might be called Per- 
it w'ould train beginners in the best methods of re- manent Advisory Committees on scientific research? 
search. It would effect a saving of time and enable us Why is it considered necessary to create new corn- 
much more quickly to reach a\iven point. There is mittces? * 

much plain and straightforward research which can be The proposition I submit for your consideration is 
carried out when its general lines are indicated to that the organisation of scientific, research should be 
those not possessing very great originality, but ydt a matter undertaken by scientific men Ihwnselves, 
having perseverance, accuracy, and skill. " and shoutd hot be taken over in<kpendently of them 

If, however, such work is to be undertaken by those by a Government Department. The . essential matter 
who may perhaps culled the privates ’and non- is that this organisation of scicintific research should 
commissioned officci*s of the scientific afmy, then it not become bureaucratic or academic, but should be 
presupposes a directing powder which shall supply conducted by bodies represenative of the best technical 
what I have elsewhere called the strategy of scientific and scientific opinion^, and be closely in touch with 
resoiirch. This must, of course, come from the more the members of all the various scientific and technical 
experienced and able workers, and it is to them that societies. If these permainent advisory committees in 
we must look for ideas. If some men are to sur- the different subjects were elected from the coundla 
render initiatiye in their work, then others must give or members of tne various societies, we should have 
time and thought to planning the outlines of the in them men who are closely in touch with those 
scientific campaigns. particular branches of pure applied science. 

We need not only the regimental officers but the|| If public funds are to be administered, then it might 
General Staff if there is to be effective achievement, 4 be proper ,that certain of the members on each board 
My contention is that this specification of the main should be appointed by the Government Department 
linos of suggested research is a matter which should concerned, say, by the Board of Education; but my 

largely occupy our learned societies, and in,parti<^lar contention is that the organisation work should be 

1 he Royal Society, from its broad ana general character the work of scientific men as a whole and not any 
and unique position. small section of them, or be carried out by Depart^ 

But somethmg more than this is necessary. We mental officials over their heads. i 

have to formulate in precise detail the suggestions for Suppose, then, we assume that wc have created 

future work, and bring them to the notice of those permanent advisory committees ^ for the different 

who may be able or willing to work them out. The branches of pure and applied science, the duty of 

White Paper, which was issued last July by the Board which should' be the organisation of rcfsearch in their 

of Education, signed by Mr. Arthur Henderson, seems respective departments, fheir first work should be 

intended to bring into existence some machinery for to dravj up as comprehensive a JTcport as possible, 

offqjpting this desired end. ‘ So far as the ** Scheme for pointing out the » general needs of each department 

the Organisation and Development of Scientific and of knowledgjo and the most njfe^sary directions of 

Industrial Rdhenrch **’ outlined in this White Paper research in it. • 

is formiftlatpd in detail, it appears to consist in the The first report would no douot have to be con- 
establishment of (i) a committee of the Privy Council, cerned chiefly with the deficiencies in the appliances 

which will be responsible for any expenditure voted by and means of conducting it, such as labot^tories and 

Parliament for scientific and industrial research; and apparatus. Also with the numbers and supply of 

(ii) small advisory council, composed mainly of men available lor undertaking It or^TiCtually enga^d 
scientific men and men actually engaged in industries on it. Later reports would then be properly occupied 
dependent upon scientific research. with the more detailed discussion of the problems 

The primary functions of the advisory council are awaiting investigation and p^^ticular suggestions for 

stated to be to advise on ; — (i) Proposals for insti- directions of research.* ^ach advisory board should 

tilting sp^tffc researches (2) proposals for developing have its salaried recorder or secretary, who should 

or establishing special institutions for the study of be a scientific mdn iivith* some literary attainments, 

problems affecting particular industries; (3) the Each board should, of course, \iave taken evidence 

establishment and award of research studentships and from all kinib'of expei^ owg.subiect in draw- 

fellowships. . ing up its report, so that^tkis document, would then. 

The White Paper tells us that it is contemplated be not the mere embodiment of the opipTons of a few, 

that the advisory dbuneil will work largely through but the concentrated wisdom of pU t|K>se engaged in 
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the same field of work. Such reports, if made 
annually, would come to possess immense value and 
form a solid basis for suggested practical reforms. 

It has sometimes been suggested that the State 
should make pecuniary rewards for scientihe dis- 
coveries or inventions, but this is not a very practic- 
able proposal. It is extremely diflicult in most cases 
to appraise the value of a scientific discovery or inven- 
tion in its early years, and in the next place there 
are pieces of scientific work the real, value of which 
does not appear until long alter the death of the 
originator. 

Who, for instance, could have set a value on 
Faraday’s discovery of induced currents or magneto- 
electric induction, when in ten days of intermittent 
work at the Royal Institution in the autumn of 1831 
he gathered in new knowledge of surpassing import- 
ance to mankind? These facts had no apparent value 
at the lime, yet their application has brought wealth 
in untold millions into the exchequer of nations. 

1 remember speaking, shortly after Clerk Maxwell’s 
death in 1879, with an eminent Cambridge mathc- 
inatician concerning Maxwell’s great paper published 
in 1865 “On the Dynamical Theory of the Electro- 
magnetic Field.’’ lie told me in all seriousness that 
the impressioti produced on his mind by this great 
paper was that it was one of the most exalted pro- 
ductions of the human intellect. Yet it was twenty 
years, and long after Maxwell’s death, before this 
paper brought forth its fruit in Hertz’s work, and 
thirty-five years before we saw the final outcome of 
it in the achievements of wireless telegraphy. 

How would^ it have be^n possible for contefhporarics 
properly to give a value to that suggestive paper in 
terms of current coin? 1 believe the only practical 
method of assisting scientific research is by a well- 
devised system of research scholarships, fellowships, 
and professorship^ renewable annually or at longer 
intervals, and in any case held subject to productive 
work. 

If we contbine such ^ a system with the above 
suggested advisory boardb, there is a possibility of 
creating a workable system for the endowment and 
encouragement of scientific investigation which will 
be kept in close contact with practical •necessities as 
well as with the most fertile regions of sci^tific 
thoughts. 

Provision of the Means for Conducting Scientific 
Research, 

One rather startling experience at the outset of 
this great war was the discovery of the extent to 
which we had become dependent on Germ^y' and 
.Austria for these implement^ of research. We found 
that our sources of^supplv of chemical glass such as 
flasks, beakers, tubes, graduated vessels, and more 
complicated pieces of ' analvtical ap|>aratus was cut 
olT. Also porcelain crucibles, basins, tubes and 
retorts, filter papers, and large numbers of research 
chemicals were not produced in England of the 
requisite quality. 

Amongst pharmaceutical chemicals a very large 
number have bd!n* un^tainable, or obtainable with 
ciifhculty, since the war — sucfi as salicylates, salvar- 
san, veapnat, and phenacetin. My colleague, Prof. 
Cushny, informs me that all the more complex syn- 
thetic chemicals, such as tfio^ used as indicators; 
Stains in microscoplc^^^Uft' etc., have been obtained 
from Germany and.^w^d^ unobtainable. 

Ilf physical dhd S^ork there has also been 

the sarr^ difl 5 cuky #|iS |i^ye ^ war we obtained many 
nebes^saiy maiteria||H|dm\ which ought to 

have been m|« instance such things as types 
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of electric resistance furnaces for laboratory and assay 
work. Kathode ray oscillographs and the proper type 
of electrostatic influence machines f(^ working them. 
Certain types of mechanical pumps lor. making high 
vacua. Extremely fine wires of different materials 
necessary for thermo-electric ammeters for high- 
frequency current measurements in wireless tele- 
graphy, and also special alloy wires for electrical 
resistances, and many other similar materials. 

We were at one time even entirely dependent on 
Germany and Austria for electric arc carbons, and 
only the enterprise of one British firm saved the 
situation. We are even .low in difficulties as regards 
some electric fittings and appliances. 

As an instance of the way in which the Germans 
look forward and anticipate the future, we may note the 
case of tungsten ore. When, after prolonged scientific 
researches, the metallic filament electric lamp made 
w'ith drawn or pressed tungsten wire had ousted the 
carbon lamp, and when the immense importance of 
tungsten-steel had been recognised for high-Sfieed 
tools and magnet manufacture, German interests set 
to work to secure the control of sources of supply of 
tungsten, even within the British Empire. One of 
the chief sources of supply of wolframite, an ore 
from which tungsten i^ obtaiijed, is in Burma, which 
produces about one-fifth of the world’s supply. Before 
the war the Germans used to secure nearly all this 
ore and carry out the reduction in Germany. Con- 
sequently, when the war broke out there were few 
or no reduction works in England capable of supply- 
ing tungsten or ferro-tungsten. 

In spite of this extremely valur.ble tungsten supply 
in Burma, which is the largesjt mineral-producing, 
province of India, the local government was not pr6- 
vided with any mining expert who could have advised 
them in this matter. 

It is satisfactory to note, however, that steps have 
been taken to ‘remedy the state of; affairs. The 
Lieutenant-Governor, Sir Harcourt Butler, visited 
Tavoy, the centre of the industry, last December and 
jaddressed J:he Chamber of Mines. He urged the con- 
■tressionnaires to do all that was possible to obtain the 
’wolframite required at present for the making of 
munitions, and repre^lited that if private owners did 
not meet the British demand, concessions would be 
cancelled and the Government would take possession. 
Nevertheless, the Germans have provided themselves 
Tvlth large stocks of this valuable material already, 
without which it is impossible to make modern high- 
efliefipney incandescent electric lamps or high-sjx'ed 
cutting tools for engineering work. This is only one 
out of many instances which might l>c quoted to show 
our extraordinary want of scientific foresight in allow- 
ing absolutely essential materials to be taken by Ger- 
many both before and during the war. 

This partial, fam'tne in essential scientific materials 
and apparatus is not due to any real wartf oif scicn^fic 
ability on the part of British inventors or nianiifac- 
tur^rs. It is due to causes^;which are deep- 

seated. For one thing, o;^r easy-going national tem- 
perament has found it less trouble to buy from abroad 
than make for ourselves. I.abour difficulties, our 
fiscal policy, and other causes have rendered it difficult 
to compete with German prices. 

Above all, the mistakes and ignorance of politicians 
.who allowed themselves and others to believe that 
there was no real, danger of a rupture of peace, and 
that Germany’s velrtiendoiis preparations for war had 
no other object t^tan defence acrainst sudden attack 
by jealous neighbours, acted like an opiate on our 
spirit of commercial enterprise and dulled our instinct 
of self-preservation. Meanwhile, it is to be hoped we 
are now awake to facts, and that scientific men, manu-* 
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,facturers, and our statesmen will unite in remedying 
the, present serious condition of affairs. 

Now the question is r Are we going back, when 
peace returns, to the old easy-going habits ot import- 
ing German-made scientific apparatus? Surely the 
answer is, No I a thousand times No 1 But unless we 
wish Germany’s crime-stained hands to take back in 
commerce what she has lost in war, we have to create 
and maintain an entire scientific and economic inde- 
pendence of our own. For this purpose we need, for 
one thing, a propcrly-complete Scientific Intelligence 
Department. 

The different agencies, committees, and institutions 
which have been endeavouring to supply scientific 
information ^ to manufactures should have as their 
nesultant a single organisation, the function of whi<^ 
should be to collect and distribute all possible informa- 
tion concerning the mode of manufacture and cost of 
production and information concerning the patent 
position, if any, of all the appliances and materials, 
used in scientific research. Such a scientific intelli. 
gence and information bureau might need subsidising 
at the start, but it might be possible later on to make 
it self-supporting by the subscriptions of firms and 
persons who desired information on particular matters. 
Just as one can pay a fee to a patent agent to conduct 
a search for anticipations on some particular subject, 
so this information bureau should have as its object 
to collect and supply to its subscribers all possible 
information concerning the manufacture^or supply of 
the materials and implements of scientific research. This 
bureau might have certain laboratories or workshops 
attached to it wher<»^information could be tested and 
specifications issued for the manufacture of the 
■* materials and appliances used In research. It should 
not be concerned either with actual trade manufacture 
or with researches per se, but should enable anyone 
to find out with the least expenditure of time the 
exact way in which certain scientific materials or 
instruments are made and under what conditions they 
can be produced, and to supply this information to the 
trades concerned who are its supporters or subscribers. 

Training of Men to Conduct Scientific and Industrial 
Research, 

Whilst the . highest achievements in scientific r|-- 
search and invention must always depend to a great 
extent on that indefinable quality we call' genius which 
cannot be made to order, it can scarcely be doubted 
that much can be done to foster and assist it, 

'fhe nation must be educated to sec that the men 
with high scientific and inventive ability in it, not 
by any means too numerous, constitute a national 
asset of inexpressible value. This power, when it 
. exists, should not be allowed to dissipate itself ia a 
to secure the means of living, but be given . 
’ an bpTOrtunity for the fullest exercise and use. There 
ean^iso.be ne question that we have it in our power 
by suitable methods of education to develop such 
nascent auSIftly. ! 

Our present systems of education, and particularly 
the system of written examinations which are depen- 
dent so much on good memory for success, do much 
to destroy originality. In spite of all that has been 
written and said on this subject, we do not aeem 
to be nearer to essential reforms. The object of all 
<Hiucation is threefold : first to train character, will, 
and that power of selecting the best ainongst various 
courses of action which, we call 'right judgment; 
^condly, to impart necessary info^h&n and ability 
' to ^ certain things well ; thirdly, to develop initiative 
and the powet of handling new problems Or investiga- 
tions and a oertoin alertness in dealing with new 
situationSi Our^jpie^nt methods of education are. far 
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too much directed to supplying ready-made and pep- 
tonised information. 

The great outstanding fact in modern life is the 
degree to which the energies aiid materials of Nature 
are empl< 6 yed to overcome the difficulties created by 
the increase and concentration of population. We have 
to make the earth bring forth her increase at a greater 
rate,, to supply the ever-incrcasing necessities of grow- 
ing populations and the many artificial wants which 
have created by progressive human desires. 

Hence an absolutely essential part of any complete 
education is some knowledge of science, and especially 
of its influence on the welfare of mankind. Vet the 
people we put in a position of authority over us are, 
for the most part, not only ignorant of science, but 
not even interested in it. In our public schools we 
train boys chiefly by directing their attention (o words 
in the form of the grammar and literature of two 
dead languages, and we neglect to give them any 
wide and sufficient knowledge of thing.s — viz., the 
physical phenomena of the universe in which they live. 

Is it, then, any wonder that when these boys grow 
up and take their places in Government offices, in 
the Law Courts or on the Press, or any other in- 
fluential position, they are oblivious to the last degree 
of events taking place in the world of science* which 
have in them the power to make or destroy national 
industries or affect the living of large populations? 
The destruction of the madder .industry of France add 
the indigp industry of India by German synthetic 
chemistry are now old and familiar stories. 

The p^t, however, to notice is that the scientific 
chemicaf niscoveriest were not allowed to remain mere 
laboratory feats. ‘They were transformed into success- 
ful commercial enterprises. The Badtsche Anilin- und 
Soda-Pabrik is have expended 1,000,000/. and 

taken seventeen yearb’ work tn translating Baeyer’s 
scientific synthesis of indigo into a factory process. 
But the result has justified the foresight of tho.se who 
expended it. This is only one instance out of many 
which could be quoted to show the blow& that can be 
inflicted in this industrial warfare, the weapons in 
which arc not shot and shell, but scientific discoveries 
and inventions. 

The supremely important question is : What are the 
steps tv:e are taking to train the men who will enable 
us to. hold our own in this commercial conflict? It 
avails nothing to point out that the beginnings of 
many of these achievements were laid by Britisli 
scientific discoveries or original suggestions. A truth 
or a suggestion which is not follow^ed out or pressed 
to thCv point at which it becomes practically produc- 
tive ta'tike a seed which is not planted in the ground. 
The intellectual perceptlcm of a truth or principle 
requlrea^hind it the driving foree of character and 
will if^i^s to pass into the useful stage. 

Som^ might be inclined’ to ask why there 

should be. this competition and pressure to invent? 
What difference docs it make who discovers a new 
fact or makes a new application? If scientific know- 
ledge- were a mere matter of intellectual curiosity 
concerhiog the secrets of Nature it would not matter 
much, except for national honour, who made the dis- 
coveries or applications. But scientific knowledge has 
become much more thah this. It has become the 
means of increasing national wealth, and also by 
which national wealths can be taken away. Again, 
in virtue of our patent laVrs, it^ has become possible 
for alien Inventors to, prevent' ui^lrom even using in 
our own country in particular wa^ the waste products 
of our own industries, as In (»s^ of certain -coal- 
tar products. Hence sctenISKc knowledge can be 
applied so as to become a tremendoUX weapon of 
destruction as well as of national stri^gl^h. It is fer 
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this reason that we require men to be trained, not 
merely to make scientiiic discoveries, but to make 
commercial applications of them, which are 
wealth-producing or wealth-conserving in a national 
sense. This requires a peculiar combination of 
scientiiic ability and commercial insight, and it is 
just here that Germany has the advantagc\ 

Mr. Lloyd George said on one occasion that he 
feared Germany’s war-bread spirit, by which he meant 
the willing subjection of a whole Empire to discipline. 
We might say, with even more truth, that what is 
to be tcared is Germany’s militant chemistry and 
engineering, or that combination pf commercialised 
science which is relentlessly applied to undermine and 
take aw*ay sources of pfiwer of other nations. This, 
however, is wdiat we have to meet. We have to train 
chemists, engineers, electricians, and physicists who 
arc not only learned in the knowledge of their science 
and originative in discovering new facts and prin- 
ciples, but have also a keen commercial sense which 
directs them to the solution of the practically useful 
problems. We have, therefore, to create a very much 
closer union between industry and science. To some 
scientific men this seems derogatory to the dignity 
of science. On the other hand, men concerned with 
the business side of manufacture arc apt to under- 
value the aid which science can give them. Mean- 
while our scientific industries suffer from this dissocia- 
tion. 

In the ffrs^place we should aim at bringing about 
a much more intimate relation between the universities 
and technical colleges and the factories and w'ork- 
shops, so that the college teaching may result in pro- 
ducing a type of man . more usdiful in the factory. 
For this reason I am an advocate of the’ so-called^ 
sandwich systeVi, by which the Student spends a year • 
alternately in the shop or factory and in the college, 
the first and third year being at the college and 
the second and fourth in the shop or factory. This 
turns out a better type Of man than two years at the 
college and tWo years in the shop taken consecutively. 
It should apply not only to engineers in all brancheSt 
but to chemists as well. 

Then, again, conferences should be held from time 
to time between teachers and practical epgtneers and 
chemists for the exchange of ideas on the subject of 
the schemes of work and study to be followed oy the 
student-apprentice, so .as to turn out alUround men 
and not unpractical theorists or unscientific practlsts. 
We have to improve in many ways our college teach- 
ing, so as to expend to better advantage the available 
time and place more stress on ability to use informa- 
tion than to store it. Engineering and chemical 
students should be brought much earlier than ,at 
present into contacf with questions of cost and 
mates, so that they mav know not only hp,w and iihf 
a certain machine works, but what it colite to make' 
it. or to run it. They will then be far bettei^ able to 
take advantage of the workshop training and obtain, 
earlier that “ workshop sense ” or Instinct which looks 
at everything, from the point of view of cost and profit, 
as well as operation or efficiency. 

We have before Us a^ tremendous task to restore the 
waste of this great war. To do this we have to utilise 
all waste products and to abolish waste and inefficiency . 
in all departments of life, domestic, commercial, 
|K>Utical, and industrial, txnfi have to get rid*. of* 
them in scientific work as well. Wife can only^o this 
by bringing to bear, the scientific, method upon all 
thpse regions, of activity and even upon $cient!|te re- 
search itself.. Asa small contribution to this work the 
above suggestions are tentatively put forward, and 
with' the greatest diffidence I submit them now to 
your careful consideration. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — A friend of the late Dr. Donaldson, 
master of Magdalen College, has endowed a bye- 
fellowship of the annual value of 100/., to be calicd 
the Donaldson Bye-Fellowship, in memory of the late 
master; the fellowship is intended for the encourage- 
ment of research, and is tenable for one year. The 
Financi .^1 Board reports that Sir Eustace Gurney has 
offered to present to the University a farming estate 
of about 257 acres with a view to the encouragement 
of the study of forestry in the University; the net 
income in rent of the estate is about locl. per annum. 
The General Board of Studies, rcix)rts that the council 
of the Royal Geographical Society has decided to make 
grants of 3ck)l. per annum for five years to the schools 
of geography in Oxford and Cambridge. Mr. II. H. 
Brindley, of St. John’s College, has been appointed 
demonstrator of biology to medical students, and Mr. 
C- Warburton, of Christ’s College, demonstrator in 
medical entomology; both appointments are for a 
period of five years. 

London. — ^Thc following now doctorates in scicnc<r 
arc recorded in the London University Gazeite for 
February q : — Physics : E. J. Evans (1 mperial College 
— Royal College of Science), for a thesis consisting of 
three papers on spectroscopy published in (i) Nature, 
.September 4. 1913; (iij Phil Mag., February, 1915; 
(iii) Phil^ Mag., January 1916. Organic ('hemistry : 
Bimnn Bihari Dey (Imperial College— -Royal College 
of Science), for a thesis entitle^ “A Study in the 
Coumarin Condensation” (Trans. Chem. Soc., 1915)-. 
Applied Statistics : ^on Isscrlis fUniyersity College), 
for a thesis consisting of the following pajjers : — (i) 
”On the Multiple Correlajtion Ratio,” parts i. and 11. 
(Bhmetfika, November, 1914, and November, i9is)» 
(ii) ” On the Conditions under which the * Probable 
Errors ’ of Frequency Distributions have a Real Signi- 
ficance” (Proc. Roy. Soc., A., 92, 1915). 

A NOTE in tlie^Tifnes of February 10 states that Mr, 
C. E. Probyn,^who died on December i last, left 
estate of the gross value of 14,563!., the residue of 
which, amounting to about io,oool., is bequeathed to 
the University of Bristol. 

We gather from the Munchener medizinische 
Wochcnschrift that of the 18,110 students inscribed 
during the present seme.stcr in seven of the German 
universities, 13,629 are absent in the army, i.c. 
slightly above 75 per cent. 

Dr, E, H. Griffiths, principal of the University 
College of South Wales and Monmouthshire, who had 
arranged to resign at the end of the present session, 
has consented, at* the request of the council; to contioue 
in office until the end of the session iqi^r-iS. 

^ Wb learn from the Pioneer Mail that the staff ha.s 
now been selected for the Lady Harding M^^cal Col- 
lege and Hospital at Delhi, , which Lord Hardinge 
<^ns to-day ; — Principal and professor of medicine ^ 
Dr. K. A„. Platt; professor of anatomy and gynaeco- 
logy, Miss Hitton; professor of pathology. Miss Field; 
professor of anatomy. Miss Murphy; profes^r of 
chemistry. Miss A. M. Bane; professor of biology and 
physiology. Miss M. R. Holmer. It is expects that 
tuition will begin next September, and the Govern- 
ment of India will contribute a lakh of rupees (6700I.) 
yearly to the annUaP maintenance charges. 

Tub issue of the Pall Mall Gazette, for February 8 
contained an interesting account of an interview with 
Sir Philip Magnus; in which he expressed his views 
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on tlhe changes desirable in the education of this 
x:ountfy^ Latter grants for scientific industrial re- 
seari^i though imperatively necessary, will not be 
enough. What our system of education should be* 
after the war must be^ inquired into. Our children 
will have to be taught their duties as citizens of a great 
Empire, and in relation to our Dominions overseas. 
Sir Philip Magnus advocated the appointment of an 
independent and competent committee, such as was 
ifuggested by. him in the House of Commons on 
Januiry 26, (see Nature, February 3, 639), to inquire 
into the whole question. Scientific education must 
be made more general and the spirit of our people be 
made scientific. • Science must be given full play in 
all our activities, and especially must it govern our 
organisation. Such a committee would be able to 
effect concentration, and its recommendations should 
lead to reforms and development of the Board of 
Education. While it is of the utmost importance that 
we shall apply science to commerce, to industry, and 
to other purposes, it is, said Sir Philip, still more 
important to keep steadily in mind that the highest 
aim of education is so to develop the character of our 
people that they shall act as moral human beings. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, February 10. — Sir J. J. Thomson, 
president, in the chair. — Lord Raylelgli : The theory of 
the Helmholtz resonator. The ideal form of a Helm- 
holtz resont^tor is a cavernous space enclosed in a thin 
immovable wall, but communicating with the external 
atmosphere by meaa% of a small perforation. An 
approximate theory is due to Helmholtz, who arrived 
definite results for apertures the outline of which 
is circular or elliptic. In the present paper the 
approximation is carried further for the special cm 
where the wall Is spherical, with the aid of the app^ 
priate, Legendre’s functions. — Sir Norman Lockyer 
aiid H. E. Qoodson : The oxyhydrogen flame 
spectrum of iron. A spectrogram of the light 
emitted when metallic iron bums in the oxyhydrogen 
flame, notably rich in lines due to the metal, has been 
studied. Sixty-four lines of 'iron have « been idendfied 
in the region XA.3856-52— 5615)^8. Fifteen «f mese 
lines do not appear to have been hitherto' feoovded in 
the iron-flame spectrum, and a number of these latter 
possess special interest. On the basis of a comparison 
of the flame spectrogram with a spectrum of tne iron 
arc of approximately similar exposure, it has been 
possible to separate the flame lines according to the 
observed variations of intensity into two well-marked 
groups, whilst a residuum forms an intermediate 
group. All the flame lines have accordingly been 
• placed in one or other of the following three groups 

* Croup A containing lines stronger in flame than arc. 

„ B „ „ weaker „ „ 

„ C „ „ nearly equal in both sources. 

This divfSRHi* bearS' close relation to the more minute 
classification employed jby King in the case of spectra 
3l>tarned at varied temperature levels, in the electric 
furnace.-— W. G. DttfflicM and M. D. WtHer The con- 
sumption of carbon in the electric arc. III. — ^The 
anode loss. It has already been shown that the rate 
of consumption of carbon from the kathode of a very 
short arc is such that the departure of one atom is 
accompanied by the transfer between the poles of four 
electronic charges. The above experiment gave a clue 
to the rdle played by the kathode. Experiments were 
undertaken to determine the part played by the anode. 
It appears that the anode loss of carbon is tinimportant 
In thp mechanism of the arc, and that the function 
of the anode is b re^iye the carriers of the curi:ent 
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produced by the essential process occurring at the 
surface of the kathode. The formation of a crater in 
the normal type is not vital to the arc, though it is 
its most prominent feature. The reduction in poten- 
tial difference in the arc with rotating anode is prob- 
ably duo ^to absence of electronic emission on a large 
scale from its cooler anodes. — C. H. Linder: Surface 
friction : experiments with steam and water in pipes. 
The work comprises a verification of Rayleigh's 
formula connecting resistance with velocity, density, 
diameter of pipe, and kinematical viscosity of fluid. 
The results are slightly above those obtained by Stan- 
ton and Pannell for water and air in brass pipes, and 
show similar characteristics. Tl\e general results of 
the work confirm the accur|^y of the assumptions 
made in the derivation of the equation 



for fluids differing as widely in their properties of 
viscosity, density, etc., as steam and water. — ^T. K. 
Merton: The structure of broadened spectrum lines. 
It is considered improbable that the broadening of 
spectrum lines which occurs at high pressures and 
under conctitions of powerful electric discharge can 
be referred to the movement of the atom as a whole, 
but rather to processes more intimately connected with 
the problem of radiation. Stark has suggested that 
rthe broa^ning. is closely related to the elects ic resolu- 
tion of th^'iineS. On this assumption the- distribution 
of inteni^ 'to be expected in the lines Ha, Hj 9 , and 
Hy of hydrogen, broadened by powerful discharges, is 
discussed. A method of investi^ting the distribution^ 
of intensity ifi: >bese broadened lines has been found. 
.This metbm isi'not affected by the eccentricities of the 
p^tographic plate ftnd is adapted to'' quantitative 
measurements. The results for the hydrogen lines 
s 1 bow that Ha consists of a strong maximum falling- 
off rapidly and regularly on either side, Up falls off 
much less Vapidly and shows a minimum at the centre 
of the line, and Hy shows a .strong centfal maximum 
. Vidth very diffuse “ wings” on cither side. 

Paris. 

Acsdtmy'el SMsiicis, January 2 a. — M. Camille Jordan 
in the .phah*.— L. Maqaeime; Tne comparison of the 
action of saccharose and of invert-sugar on alkalinh 
copper solutions. Supplementing an earlier note on 
the same subject, details are given of the Infbence 
of temperature and time on 'the., reduction by invert 
sugar and by cane-sugar.---sBdri 9 Delaonay : The 
general solution of the eauation X*p+Y* = i. — Gaston 
Ji^ : Positive quadratic binary forms.— Maurice 
Frtkbst : The deviation oi any Jwo functions. — A. 

The difference between the centre of 
gravity and centre of inertia. — p. Moftret : The ^w 
of liquids, over a thin edge.— Ernest Es^angon : The 
trajectories of projectiles Hn air. — ^J. Dejiut t The deter- 
mination of the rational surface of the blades of a 
hydraulic turbine.— M. Meager: The problem of the 
fixed thin rectangular plate. — ^Thad^c Pecialikl: The 
meclinical equftmlent of the light of.^n incandescent 
lamp.-^StaniHfis Mennler: New observations on the 
structure of the meteoric«irons of the Diablo Canyon 
(Arizona) : consequences relating to the circumstances 
of the fall of these inpteorites. The author’s inter- 
pretation of the structiff-e df the meteorite agrees with 
the view put forward by Barringer and Tilghmann, 
that the crater of Coon Butte was excavated by the 
shock of the meteorite (seeNATURE, January 27, p.. 595). 
— M. DaUoal; The Senonian of Oran (Algeria).— M* 
Marags : The measurement of the sharpness of hearing 
in real and simulated deafness. A discUaision of the 
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importance of 'quantitative measurements of deafness ! 
in connection with the army.— P. Baiy : Delayed . 
tetanus. The immunity given by the antitetanus | 
serum lasts oiily fifteen days, and under certain condi- , 
tions tetanus may develop as long 'as fifty days after 
infection. Injections every eight days for a month are 
suggested as a safeguard. — A. PoUcard, B. Deiplat, and 
A. Phdilp : Biological researches on wounds received 
in battle. The microbial flora ^d its relations with 
the clinical evolution and the characters of the wound. | 
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THE OXFORD ARISTOTME. 

(1) The Works of Aristotle. Traiftlated into 
English under the Editorship of W. D. Rqss. 

‘ Magna Moralia, Ethica Eudemia, and De^ 
Virtutibus et Viiiis. Unpaged. (Oxford : At 
the Clarendon Press, iQisO Price 5s. net. 
Also : De Mundo and De Spiritu. (Oxford : 
At the Clarendon Press, 1915.) Price 2S. net. 
(.2) Illustrations of Positivism. By J. H. Bridges. 
New Edition. Pp. xiii + 480. (London: Watts 
and Co., 19J5.) Price 35. 6d. net. 

(i) ' I "'HE thanks of all English-speaking 
1 students of philosophy and of the 
history of science are owing for the steady pro- 
gress which is being made by the Oxford Press 
in the translation into English of the whole Aris- 
totelian corpus. With regard to the works under 
review, the student of ethics who is not also a 
first-rate Greek scholar, owes a special debt of 
gratitude to Mr. J. Solomon and to Mr. St. George 
Stock : to the former for his very accurate version 
of the **Eudemkin Ethics.” As Mr. Solomon and 
•Mf. Stock both point out, this work has generally 
beeh neglected by Aristotelian scholars.. But this 
neglect is surely unreasonable. The “Eudeiplan 
Ethics ” is at least a commentary on Aristotle's 
own '‘Ethics” by a personal pupihv reputed* to 
have been best acquainted with Aristotle’s mind, 
and should therefore be authoritative for the 
understanding of the master’s meaning. 

Mr. Stock not only gives us an admirably clear 
and forcible translation of the “Magna Moralia,” 
but he has also provided indexes and detailed 
tables of contents for this work and for the 
“Eudemian Ethics.” Further, in a short but 
vigorously written introduction he discusses the 
whole question of the relations of all three moral 
treatises which go under the name of Aristotle 
one to anotl}er. As he says, the problem is not 
Unlike that of the three Synoptic Gospels. “All 
three used once to be ^cribed to the direct 
authorsWfr^f Aristotle ..^ilh the same simple- 
heartedness, or the 4M^abscncc of reflection, 
with which all three Gosj^s used to be ascribed 
to the Holy Ghost.” A special form ojf the general 
question is the question whether the three books 
common to the “ Nicomachean ” and the 
‘‘Eudemian Ethics’* (E.N. v., vi., and vii., E.E., 
*v., V., and vi.) proceed directly from the writer 
of the former, assuaged to be Aristotle, or from 
Eudemus, the writer of the latter. This question, 
Mr. Stock observes, is of no great importance, 
because in ^ any case the doctrine is Aristotlc’*s. 
NO. 2417, VOL. 96] 


not peculiar to Oxford, where students 'are nur- 
tured on the “Nicomachean Ethics,” or to 
English or foreign universities, ^br to modern 
times, for Grant pointed out that whereas many 
Greek and Latin writers hdve written comment- 
i aries on the “Nicomachean,” there has been no 
such commentary on the “Eudemian Ethics.” 

Mr. Stock dismisses somewhat summarily the 
contention of Prof. Burnet tha^the curious mathe- 
matics of the fifth book must be due to Aristotle, 
who was no mathematician, and not to Eudemus, 
who was one of the first mathematicians in an 
age in which mathematiqib made more progress 
than it ever did subsequently until the seventeenth 
century. Does not this contention reduce, Mr. 
Stock asks, to the bare statement that Eudemus 
wrote on mathematics? And have we any inde- 
pendent evidence that Aristotle was so poor a 
mathematician? The arguments which%Ir. Stock 
^marshals for deciding the authorshl|> o^ the three 
[idjsputed books are too detailed to be quoted here. 
His conclu^on, arrived at mainly on linguistic 
grounds, is that the three books contain Aris- 
totle’s own doctrine, but that they were not 
written by him in the form in which we now have 
^em. Part of * them, at any rate, we have only 
as worked up by Eudemus and adjusted to the 
latter’s own work. 

Mr. E. S. Forster gives us an extremely 
spirited version of the “De*Mundo,” a work which 
is certainly unauthentic and prob^y based 
on two works of Poseidonius, the McrcuiiJoXoyiK^ 
oTOLX€Cit)&is and the Koorfiov. Prof. J. Dobson 
is to be congratulated on the success with which 
he has grappled with the difficulties of the text 
of tjie “De Spiritu.” 

(2) In the second edition of the late J. H. 
Bridjg^es’s “ Illustrations of Positivism,” issued by 
the English Positivist Committee under the editor- 
ship of Mr. H. Gordon JV>nes, a number of papers 
(many of them were originally delivered as 
addresses or lectures) are included which were 
published posthumously in the Positivist Review. 
Mr. Jones has also classified all the papers accord- 
ing to their subject-matter, and supplied numerous, 
bibliographical a^ explanatory footnotes, as well 
as an index. Ta the pjesent-day reader some of 
these essays may seem to breathe the breath of 
bygone controversies.^ Others, on the contrary, 
as, for examplq. the brier account of Captain 
A. T. Mahan’s brok,*” The influence of Sea-Power 
upon History,” will be read with special interest 
to-day. Whatever topic he wrote on. Bridges 
was never dull.' He was possessed of an extra- 
ordinarily fine sense of historical perspective, and, 

D D 



700 


NATURE 


t 


[February 24, 1916; 


accordingly, everything he wrote was informed 
with a magnanimity which makes these articles 
something more than mere journalism. Written 
as they mostly were for the Positivist Review by 
way of commentary on current literary and social 
events, their sanity and directness of presentation 
and their simplicity of style have done much in 
this country to win acceptance for Positivist 
doctrine. E. H. Strange. 


MECHANICS AND ENGINEERING * 
TECHNOLOGY. ‘ , , 

(1) Mechanical Technology: being a treatise on 
the Materials and Preparatory Processes of^ the 
Mechanical Industries. By Prof. G. F. Char- 
nock. Pp. X + ^35. (London : Constable and 
Co., Ltd., 1915.) Price 75. 6d. net. 

(2) The Theory of Machines. By R. F. McKay. 
Pp. viiit-H44o. (London : Edward Arnold, 
1915.) Price 155. net. 

T here is a peculiar fitness in bracketing the 
two above-mentioned books together, inas- 
much as they represent almost entirely opposite 
views of the training of young engineers. By 
way of illustrating this it may be remarked that 
the second volume on inspection shows itself the 
product of an analytic mind, and deals on mathe- 
matical lines with the consideration of dynamical 
and statical forces and their results; thus this 
volume is one that wouljd only indirectly appeal to 
the artisan or assistant works manager, and yet 
is one thaV should be thoroughly understood by 
the designer and chief draughtsman. The first 
volume is, as its heading suggests, a sound de- 
scriptive treatise of the most general processes 
and methods of dealing with raw materials, such 
as timber, iron, steel, alloys, etc., in order to 
fashion them into shapes of direct utility. There 
are in this volume some valuable tables of data 
obtained from the testing, of materials, but there 
is no mathematics of any kind save a very 
elementary expression used on pages G and 7 in a 
paragraph on modulus of elasticity. The volume 
thus has only an indirect interest for the designer 
but is 'intensely interesting to the works 
inanager’s department, as it is wholly concerned 
with the properties (ff the materipils used and the 
methods by which those materials afe treated. 

(i) This volume on mechanicar technology is 
divided into five parts, the( first of which deals 
with the physical properties of the raw materials 
steel, iron, timber* stone, etc., and gives tables 
of .strengths, •weights, durabilities, etc. The 
’second portion (150 pages) deals with the manu- 
facture of mild- steel, the copper alloys, wrought 
iron, with a 'short chapter on the heat treatment 
of steel In the chapter 'on timber the various 


i methods of preserving timber against decay are 
! given, but it is noticeable that **yellow deal” is 
I not given as being used for “street paving 
i blocks.” Vti London most of the streets arc now 
j being paved with soft deals, creosoted, and the 
harder Australian woods^ karri and jarrah, are 
-^sed by the side of the ' tramway routes. It is* 
gobd to notice a chapter on oils and lubricants, 
in view of the immense service of the latter in 
machine shops and motor transport work. Large 
: buyers of oils should always insist on the regular 
I testing for viscosity and lubricating power, and. 
j the variation with rise or fall of temperature. 

] A short chapter on indiarubber concludes this por- 
; tion of the book.. It could be wished that the 
j aifthor had included some details of the manu- 
; facture of mechanical rubber goods, such as 
! tyres, etc., seeing that rubber plays such an 
1 important part in modern industry. It would be 
interesting at the moment csf writing to know the 
progfress made in Germany in the synthetic pro- 
jK-duction of rubber for mechanical purposes. 

Part ii. consists of 170 pages, and is devoted 
I to modern foundry equipment and ntethods of 
i moulding. This portion of fhe ^treatise should 
i be very valuable to engineering students, and .it ^ 
has the merit of many excellent illustrations. 
Here, again, the reader cannot help regretting 
j that* German manufacturers should be able to 
j turn out steel castings which in so many cases 
i are better in quality and finish, together with 
cheapness, than is the case with us. It is indeed 
to be hoped that more scientific control of tem- 
peratures and mixings will bring back to us pre- 
eminence in all classes of foundry work. Part 
iii. devotes 150 pages to “The Smithy and 
Modern Forging.” The book concludes with some 
chapters on wire drawing and wire-drawing 
machinery, and the manufacture of weldless 
tubes. A list of books of reference which give 
an extended treatment of the various portions of 
this treatise, together with a full index at the 
end, is a pleasing, feature. As can be seen frpm 
this survey, the book is a very hi^^lpful source 
of information to a ^udent whilst a^college, 
and should be heartily. -^t^mmendecT to such a 
one before he enters th^'Sliops. 

(2) The education or^the mechanical engineer 
at college is to a very large extent concerned viith 
the teaching of mathematics and its application 
(o engineering design, hence the student spends 
a relatively large amount of time in the drawing 
office and lecture rooms, and all too little in the 
workshop and engineering laboratory. Probably 
every good teacher would like to give courses of 
lectures on mechanical technology, but the time 
at his disposal is alf too short, hence thU part of 
the student’s knowledge is left for him to pick up 
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whilst he is actually serving an apprenticeship. 
The consideration of stress distribution in struc- 
tures, the effect of dead and live loads, etc., to 
name only two of many problems in ^applied 
mechanics, indicate the type of knowledge which 
it is the function of colleges to instil, and the out- 
come of this method of teaching and procedure 
Is the volume under notice. 

From the large number of examples appended 
to each chapter it is to be presumed that the 
volume deals with the work required by the ex- 
aminations of the Institution of Civil Engineers 
gnd the University of London. Therein lies one 
defect, viz., that the volume, however excellent 
its contents may be, is concerned with the attempt 
to cover a syllabus rather than with the educa- 
tion of a recruit for a live and active industry. 
The effect of examinations has often been to 
narrow and cramp the education of a student, and 
the aim of a college can easily be turned into 
one of passing a maximum number of students 
through a given examination rather than fitting 
such men for an industry which is continually' 
changing in scope and methods. Consider the 
immense bhangc in almost every branch of 
engineering work «h the last ten years, and the 
^consequence should be that every syllabus of 
engineering examinations needs revision at least 
once in a decade. To return, however, to the 
book under review, the contents arc so clearly 
set out and defined that it is evident the author 
is a sound teacher. Students of mechanism and 
the theory of machines cannot do better than 
work through the various chapters of this book. 
At the end of so doing they can face with con- 
fidence any problems that may arise on such sub- 
jects as the profile of wheel teeth, acceleration 
and accelerating forces, the balancing of engines, 
cams, trains of wheels, frictional resistances in 
machines, and the like. Chapter xxx. might with 
advantage have included a description of the 
Froude water dynamometer, a machine which 
• will readily absorb any horse-power up to 1000 
or more, as* the limits of the rope-friction brake 
are so law. • A. J. M. 

, 

METAMORBli^ GEOLOGY. 
Metamorphic Geology: A^exUbook. By C. K. 
Leith and W. J. Mead. Pp. xxiii + 337, (New 
York: Henry Holt arid Co., 1915.) Price 
2.50 dollars. 

T his book is divided into four parts. The 
first deals with the alteration of rocks by 
surface agencies (kat^morphism), the' second with 
cementation and alteration by deep-seated agencies 
(anamorphism), the third with the general prin- 
ciples of metamorphism, and* the fourth with 
NO. 2417, VOL: 96] 


laboratory work on the subject. The authors 
concern themselves rather with results than with 
the chemical and physical processes by which 
those replts are brought about, and they en- 
deavour so far as possible to apply quantitative 
methods. A special .feature of the book is the 
representation, by graphic methods, of the relative 
gains and losses of the chemical constituents 
during metamorphism. 

At the conclusion of the first part, after dealing 
with the weathering of igneous rocks and the 
nature of the sediments resulting from the erosion, 
transportation, and redeposition of the weathered 
material, the authors estimate the amounts of 
shale, sandstone, and ]iit)|stone which would be 
formed by the decomposition and disintegration 
of an igneous rock pf average composition, the 
assumption being that sedimentary rocks and ocean 
salts have been derived directly or indirectly from 
known igneous rocks. We quote the results as 
illustrating the,authors’ point of view, and also be- 
cause of their intrinsic interest. By methods that 
‘cannot be here described the conclusion is reached 
that “ 100 j^rams of average igneous rock yield 114 
grams of end-products, consisting approximately 
of 87*8 grams of shale, 12*9 grams of sandstone, 
6*7 grams of limestone, and 6*6 grams of ocean 
salts. Neglecting the ot'can salts, these figures 
correspond to 82 per cent, of shale, 12 per cent, 
of sandstone, and 6 per cent, of limestone.” 

A comparison by volume of the average igneous 
rock with the sediments Assumed to be derived 
from it also leads to interesting results. The 
volume of the sediment is greater than that of 
the igneous rock owing (a) to addition of 
material, {h) to development of minerals of lower 
specific gravity, and (c) to porosity. That due to 
(a) is estimated at 7 4 per cent., that due to (b) at 
3*6 per cent., and that due to (c) at 17 per cent, 
on the average, giving an increase of 28 per cent. 
If the ocean salts be also taken into consideration 
the total increase becomes 36’9 per cent. The 
salts of the ocean correspond to 72,000,000 cubic 
miles of igneous rock and to 92,000,000 cubic 
miles of sediment. This would represent a thick- 
ness of about 9*46 mile over the entire globe, or 
of i'39 miles over the continental are^ts. 

The phenom^^ of “ anamorphUm ” (meta- 
morphism in sensq in which that term is 
generally used fb this country) are dealt with in 
Ibe second par{ of the book, and the views of 
*Bccke ♦and prubenmann on the origin of the 
crystalline schists are discu jsedL Apart from the 
diagrams already referred to, only tyro illustrations 
are given, and it is difficult to understand why 
these have been selected from "a host of others of 
at least equal importance. 
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Some familiar terms are used in a sense that 
is not likely to hnd favour on this side the 
Atlantic. Take, for instance, the following* on 
p. 108 : “ Extreme induration and rccrystallisa- 
tion of a shale, independent of dynamic action or | 
contact-metamorphisin, may produce a highly 
crystalline, rock without cleavage, to which the 
term slate is usually applied. ... It is not con- 
venient or necessary to apply any other term than 
slate to these rocks.” A slate without cleavage! 
Again, on p. 173: “the complete granulation of 
constituents is sometimes expressed by the term 
inylonitc.” The complete granulation of the con- 
stituents of a rock gives rise to a granulite, not a 
mylonitc. Granulites and mylonites may be pro- 
duced from one and the same rock, but not under 
the same conditions; hence the necessity of keep- 
ing the terms distinct. 

The third part of the work treats of such ques- 
tions as the methods of distinguishing meta- 
morphic rocks of igneous from those of sedi- 
mentary origin, and the relation of the saline 
constituents of ocean, lake, and river waters to 
the metamorphic processes. The laboratory 
methods described in the last part relate chiefly to 
methods of computation and to the construction 
of graphs, not to methods by which new chemical 
or physical data are obtained. 

OUR BOOKSHELF. 

Exercises in Practical Physics. By Prof. A. Schuster 

and Prof. C. H. Lees> Fourth Edition, revised. 

Pp. X4-379. (Cambridge: At the University 

Press, 1915.) Price 7s. net. 

This well-known tcxt-b(Kjk, the first edition of 
which was revie\vcd in Nature of February 20, 
1902, now appears in a revised form. A com- 
parison petween the present volume and an earlier 
edition shows few changes of great importance. 
Additional paragraphs have Ijeen supplied at the 
ends of some of the sections, but only a small part 
has been rewritten. A new section on the deter- 
mination of dip by means of the dip circle is 
given in an appaidix. A more drastic revision 
would have improved the book greatly, and 
brought it more into touch with modern methods. 
The increased use now made in physical labora- 
tories of commercial ammeters and voltmeters 
would not be realised by a teacher depending only 
bn this volume. We do not find a single exercise 
in connection^ with '•electrostatic measurements. 
In section Ixvi. the Westqp cell is now described 
as the standard cell, and all reference 'to the 
Clark cell is omitted ; in t^e following sections, 
however, the Clark cell Is ^ill mentioned as the 
standard. In the measurement of wave-lengths, 
Rowland’s table iiS referred to, but no mention 
is made of the., new international scale of wave- 
4 it^hs. Ii\ spite of its somewhat old-fashioned 
character, the book ircmalns an excellent one both 
for the teacher andL the . advanced 'student. 
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Bacon* s Sixpenny Contour Atlas. Northern Wales 

Edition. Pp. 41. East Anglia Edition.. Pp. 

41. South-west England Edition. Pp. 41. 

(London: G. W. Bacon and Co., Ltd., n/d.) 

Price bd. net each. 

Thirty-six pages of coloured maps and aii index 
to towns is certainly good value for sixpence. 
Four of the maps — communications, geological,, 
relief, and vegetation— vary with the different edi- 
tions. Of the others, twenty-five are contoured 
maps, on various scales, of ditterent parts of the 
world, and the remaining pages contain nine maps 
of the world to show diiierent distributions. The 
somewhat fantastic chart of geographical terms 
on the last page might well be replaced by another* 
map. Wc feel also that the iwo-pagc introduction 
to the special maps would scarcely be intelligible 
to the children for whom this excellent little atlas 
is designed. The maps are clearly printed, and 
the colouring on the whole is good. It would be 
an advantage if the British Isles could be shown 
in relation to the Continental border of tlic North 
Sea, rather than as isolated islands, and if India 
could be shown on a larger scale. Most of the 
maps show no railways, but political frontiers 
are marked by dotted lines. The projection used 
is indicated on every map, and on a few England 
is shown on the same scale for purposes of com- 
parison. This should be don4^ on all the extra- 
European maps. The use of these atlases ia 
lower forms would certainly be of assistance in • 
the teaching of geography. R. N. R. 

Termodynamik. By P. B. Frcuchen. Pp. 143. 

(Kbbenhavn ; Lehmann and Stages Forlag, 

1915.) No price. 

The scope of this little book is best indicated by 
the sub-title : “An outline of the history of thermo- 
dynamics and the significance of the two chief 
laws.” In the preface the author declares his 
intention of tracing the development of thermo- 
dynamical ideas and their bearing on physics and 
chemistry. It is not a*- text-book, but rather a 
kind of thermodynamical “Who’s Who”; suc- 
cessive short chapters deal with Carnot, Clapey- 
ron, William and James Thomson, Robert Mayer, 
etc. One of these begins: “To read Planck’s 
thermodynamical papers is to breathe pure, clear 
air.' 

The various parts of the subject are treated at 
unequal length ; some, which are deidt with ip the 
larger text-books of physics, are entirely. omitted. 
Julius Thomsen’s and Horstmann’s work is 
described more fully, but like many other his- 
tories, this does not doncern itself greatly with 
the recent past, so that Nemst’s theorem occupies 
only half a page, and the quanta theory is referred 
to in a single sentence. Although unsuitable for 
beginners, the book should appeal to physicists, 
and particularly to chemists desirous of extending 
their outlook* Its • publication in Danish speaks 
well for the scientific public of small countries, and 
we hope that by means of a translation it may 
become accessible to a larger number of readers. 
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''’tLET'rEKS TQ THE EDITOR. 

^ Editor does not hold himself responsible for 
.opinions *exprjsssed by his correspondents. Neither 
enn he' undertake to return, or to correspond with 
\ the . wfiters of,- rejected manuscripts intended for 
this or any other part of Nature. No notice is 
' eaken of anonymous communications.] 

. . * Scottish "Elephant" Designs. 

• .Prop. G, Elliot Smith has referred in Nature of 
January 27. to the “ ronvcntionalised drawings of the 
ejephant in . . . Scotland," and has been helped by 
these designs in* his building up of an important theory. 
But, alas ! these Scottish drawings are not of elephants. 

I have gone most rareJully into every known spcci- 
' inen, ' whole or fragmentary, of these so-called 
•* elephants," for the purpose 01 attempting an elucida- i 
lion and reading of the corpus of Pictish syinbolisin. | 
They are invariably accompanied by other Pictish sym- 
bols. From consideration of their positions in series, 
their varying dimensions, the angles at which they 
lie, and other factors, I believe 1 have been able to 
.arrive at a correct solution of the problem of their 
meaning. I am sure that they never had anything to 
do with elephants. But whether my solution is right 
or not, I merely here desire to point out that a close 
study of the drawings reveals that the supposed trunk 
consists of two elongated jaws. The other parts of 
the anatomy arc likewise quite non-elephantine in 
character. 

The fancied resemblance of these very early Christian 
sculpturings to elephant figures was first promulgated 
some forty years ago by a writer familiar with Indian 
’ mythology, who attempted to connect up Scottish with 
Indian inscriptions and designs. The attempt, how- 
ever, was spc<'dily abandoned. 

T.i'dovic M \rT.K 1,1 an Mann. 
Royal Societies Club, February 1. 
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“The clephc'uit of the Scotch stones cannot be re- 
garded as a likeness but rather as a con- 
ventional representation of the animal, and 

the unvarying adherence to one form would sug- 
gest that the sculptors were unacquainted with the 
original and were not working from a traditional de- 
scription . . . but rather were copying a figure with 

defined form " (p. xii). He adds further that the orna- 
mental scrolls found on the elephant were not found 
on any other beast. These scrolls were derived from 
the Indian sea-elcphant type of "makara." 

Mr. Mann’s remark that “the fancied resemblance 
of these . . . sculpturings to elephant figures was first 
promulgated some forty years ago by a writer familiar 
with Indian mythology," presumably refers to Col. 
Forbes Leslie, who, on the first page of his book on 
“The Early Races of Scotland," states that Mr. John 
Stuart’s work “has been taken as the basis of the 
present work." 

1 presume, therefore, that Mr. Mann is not 
acquainted with the real evidence upon which my case 
is established. 

There is, of course, a very considerable mass of 
other literature relating to these elephants, both serious 
argument and modern speculation ; but the only other 
item that I need refer to now is an episode in one 
of the Norse fairy tales, as translab^ by Sir George 
Dasent, of “an old hag drawing water but of a well 
with her nose, so long was it. " 

One might make the same remark about this story 
as Mr, (now Sir) Edward Tylor made in reference to 
the American legc*nd of the “great elk," told by Father 
Charleroix (“History of New France," 1744^ vol. v., 
p. 187) : “ it is hard to imagine that anything but the 
actual sight of a live elephant could have given rise to 
this tradition" (“Early History of Mankind"). 

G. Elliot Smith. 

j The University of ManLhestcr, February 3. 


Mr. Mann’s letter serves as a reminder that the 
discussion of the significance of the Scotch pictures 
of the elephant has followed a course remarkably 
analogous to that which has been waged for a ccntuiy 
around the American representations of the cU'phant. 

In both rases all the early scholars, as well as those 
of our contemporaries who do not claim to have a 
special ethnological insight, arc satisfied to regard them 
as. pictures of elephants; but the ingenuity of modern 
pundits insists on interpreting these sculptures in some 
more recondite way. In America the ethnologists are 
not sure whether Ihe creature depicted was a tapir, a 
tortoise, or a macaw. In Scotland and Scandinavia 
the dispute around the elephant is maintained by scholars 
who are wrangling as to whether it is a walrus, a sun- 
bear, or a lion-rampant ! (For the literature the reader 
should consult Haddon’s “Evolution in Art," p. 194; 
the Earl'Of Sduthesk’s “Origin of Pictish Symbolism," 
1893; a^d Hildebrand’s “Industrial Arts of Scandi- 
navia," i 8$?2.) Your correspondent tells us he^has 
“been able to arrive at a correct solution of the 
problem," but with singu)fur modesty he declines to 
tell us what it is. 

In 1856 and 1867 the Spalding Club published two 
magnificent volumes dealing with “The Sculptured 
Stones of Scotland," in which the learned editor, Mr. 
John Stuart, brought his wide knowledge and common 
sense to bear upon the problems raised by the pictures 
of the elephant, and, I believe, settled Jlie question for 
all time. He had no doubt whatever that the animal 
depicted W'as the Indian elephant, the knowledge of 
which “was brought into Europe bv the Greeks after 
the Indian expeditions of Alexander the Great " (voT. ii., 
pp. xi. and xii.). • • I 
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The Remarkable Warmth of January, 1816. 

A COMPARISON of the Greenwich temperatures for 
I January, 1916, with past records may be of some 
I intcM’cst. 

Reix)rd temperatures for the time of year have 
occurred with considerable frequency this winter, and 
the warmth of January was unique in many respects. 
The* maximum and minimum temperature observa- 
tions taken at the Greenwich Observatorv an? used 
for the examination of the exceptional character of 
the month, and the Greenwich records afford trust- 
worthy means of comparison extending over a long 
period. 

The average temperatui^ for Jqpuary obtained from 
the maximum and minimum observations for the last 
seventy-five years is 38-5®, and the mean for January 
this year was 457®, which is 7-2® higher than the 
average, and it is 2-0® higher than in any January since 
1841, the previous highest moan being 437® in 1846, 
w^hich is followed by 43-5® in 1884. There have only 
been six previous Januarys in the last seventy-fivi> 
years with the mean temperatitfe as hij^h as 43®. The 
mean of January, 1916, was 1-5® warmer than Decem- 
ber, and 6*5® warmer thnn November last, whilst the 
month was* warmer than in five Aprils during the last 
thirty years. • 

The mean maximiifn t)r highest day temperature 
for the month was 50*6°, which is 7-5° w^armer than 
the average, and is 2*1® above* the previous highest 
I mean maximum, 48-5® in 1890, an<} there have only 
j been four previous Januarys with the mean maximuv|i^ 
I temperature as high as 48®. • 

’The mean minimum, or night temperature, wa^ 
40 8®, which IS 70® above the seventy-five years’ avert 
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age, and is 1-4® higher than the previous highest 
mean minimum, 39*4® in 1846, whilst there have only 
been three previous Januarys with the mean minimum 
as high as 39°. The mean minimum of 40*8° is in 
agreement with the average minimum at the begin- 
ning of May or end of October, 

The lowest mean temperature for Januai^ during 
the last seventy-five years is 31*6° in 1879, and 31*8® 
in 1881, which, with January this year, gives a range 
of 14® for the possible mean temperature. 

In January, 1916, there were thrive frosty nights at 
Greenwich, the lowest t(‘mperature being 29® on 
January 23, and in the last seventy-five years January, 
1884, had only one frost, and January, 1872, had two 
frosts, whilst the other Januarys during the long 
period with as few as three frosty nights were 1851, 
1853, 1875, *890. In twelve Januarys there have 

been as many as twenty or more frosts, and in 1879 
there were twenty-six frosts. There has been^ no 
January with more than seventeen frosty nights since 
the memorable frost of 1895. 

There were twenty days at Greenwich with the 
temperature 50*^ or cabovc, and the nearest approach 
to this in previous Januarys since 1841 is seventeen 
days as warm as 50° in 1890, whilst there is only one 
other instance, in 1899, with as many as fifteen days 
as warm. 

The highest temperature recorded at any time in 
January during the seventy-five years is 57® on January 
28, 1843, and this temperature was reached both on 
January i and 17 this year. The two closing days 
of the month were the only occasions on which the 
maximum or highest day temperature was below the 
normal ; the lowest maximum temperature was 42® on 
January 31. 

There have only been two Decembers in the last 
seventy-five years with a higher mean than in Januaiy, 
1916, the instances being 47-2° in 1852, and 45-8° in 
1868, and in December, 1912, the mean was 4«)-7®, 
identical with last January. The only February with 
so high a medn was in 1869, the value being 45-8°. ^ 

Previous .observations to those of the new series 
from 1841 made at Greenwich show a mean tempera- 
ture of 44*6® in January, 1834, which is the highest 
during the last 100 years, and i-i° lower than January, 
1916. Chas. Harding. 

65 Holincwood Gardens, Brixlon Hill. 


Lipoids and Vitamines in Margarine and Butter. 

In the issue of Nature of June 3, 1915, there is an 
interesting discussion on the presence of “vitamines” 
in butter and in margarine. The writer of the article 
on “ Modern Substitutes for .Cutter ” states that butter 
fat is the only fat or oil in which American investi- 
gators have shovrn the presence of vitamines, and he 
further states that vitamines are closely associated 
with lipoids, and that it is doubtful whether vitamines 
could be formed during lactic fermentation. 

“S. H. B.,’* stating as a fact that vitamines arc 
formed by lactic fermentation, concludes that butter 
and margarine, by heir^ both churned with skim milk, 
should ho equally rich In the precious substances men- 
tioned. 

Now there is no evidence about the quantities of 
vitamines in butter and in giargarine. But recent 
investigations of my own 4 hrgw some light on the 
quantities of lipoids in those substances, .and with 
those lipoids the vitamines arc closely allied. To find 
the Jipoid content, I proceed as follows : — ^I'he liquid 
^fqtSt oils, • butter,' and margarine are shaken with an 
equal volume «of hydrochloric acid (sp. gr. 1*19). After 
the separation of both liquids, part of .the acid is let 
off and diluted with wAter. The precipitate of lipoids 
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is collected and , washed with water, dried, And 
weighed. I found in loo c.c. of liquid : — 


Huiier 

S'- 

0*400 

Pliinia 

(Vc}>eirfble iiuUer) 

0475 

llutui-fat 
(I* litiuted) 

I traces 

I Cucunul oil 
(K.tru..urd) 
traces 


M:ir«;arin(: 

*!*• 

0975 

Kiaplia 

(VcKet.iuie umt. r) 
8‘- 

07^0 

rilive oil 
(Sul^liuic ofjt}) 

. traces 

Ciid h«cr oil 
(..old lucititl) 

traces 


Senaniu oil 

e*- 

0*100 

liran-buuer 
(VcKctaliie butter) 
ar. 

1*125 

Arachis oil ^ 
(t^olu prcNktrd) 

traces 


The first conclusion from thc»e figures is that the 
scat of the lipoids iti butter and butter substitutes is^ 
not the fat, but the solution with which it is mixed 
and emulsified. 

Further, it is obvious that of the ±0075 per cent. 

I of lecithin in milk onlv a part is enclosed in the butter. 

■ The remaining lipoids in the skim milk are responsible 
for the greater part of the lipoid content in margarine. 
Kgg yolk, if added, may prove another source of 

' li{x>ids in margarine. The high figure for margarine 
as compared with those for “ vi‘gctable butter “ may be 
due to that sourc<'. 

There is another store of lipoids in the weds ot 
plants, which is turned to profit in a recent Dutch 
patent process. There was a .serious obstacle in the 
j fact that lecithin enters into chemical combination 
(Hoppe Sc‘yler, Juckenack), or absorption (Rob. 
Cohn), with albumins. ‘ In order to set \t free the 
seeds are trcat(‘cl with diluted acid%or alkalis. “ Bran- 
butter,” e.g., is made by treating bran with diluted 
lime water. The solution thus obtained consists of 
•water, glutelin, lipoids, and salts. With it a mixture 
of arachis oil and raffinaled coconut oil is Ihomughly 
, emulsified. To this emulsion is added skim milk, and 
* the butter separated after rif)ening. Working on these 

■ lines a vegetable butter with 1125 gr. of lipoids in 
, 100 c.c. could easily be obtained. By changing the 
‘ proportions a higher content may be reached if desired. 

It is obvious that a “vegetable butter” of this kind 
in its lipoid content, and probably also in its vita- 
. mine content, is more than equal to butter. As a fact, 

, it has a most marked advantage as A part of the daily 
I diet. 

i Anyone interested in the process above mentioned 
I and its possibilities as to making butter-like, and 
even cheese-like products, is invited to correspond 
1 with the writer. J. dk Ruiter. 

! Sneek, Holland. 


Science Scholarships. 

; The leading article in Nature of February 17 (p. ^i) 
I quotes Dr. Shipley and Mr. Roberts, who say,' in 
; reference to the candidates for science ^holarships at 
’ Cambridge : — “ No candidate in natural ^science who 
I reaches the necessary standard of ability is likely to 
be rejected. But the supply of candidates of sufficient 
ability is not so great as it should be.” 

1 have not had the opportunity of reading the 
original letter, but this quotation contains two points 
on which I may be permitted to make a few remarks. 
1 feel entitled to ask this privilege as between 1890 
'and 1904 I took a share in the .work of scholarship 
examination, and I am now able to review my work 
in the light of a more general experience. . 

First, as to the type and standard of the questions 
that arc set to the candidates, thc.se appear now to 

1 The ah«orptioii of lipoidu by albitmint could be obieiv-d by hcatinK 
Msame oil with bran to xc.o* C>t which the oil is proved to have lost lisli 
its lifioid content. * • 
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be very much the same as those in the earlier period. 
The school science masters claim that they have 
adopted new methods of teaching. Secondly, as to 
the supply of candidates, I feel sure if consideration is 
taken of all classes of schools in the country it 
will bo found that there is a very large number of 
boys keenly interested in science. 

. I will submit two suggestions. First, that closer 
touch with the local education authorities is neces- 
sary. Eachdocal authority has a director or secretary 
who looks after the progress of the boys in his dis- 
trict. The directors are acquainted with the best boys 
through their local scholarship schemes, and should 
be able to point out at once the boys likely to make 
progress. Selection might in certain cases be made 
on their recommendation only. I will not go further 
into this means of connecting the universities and the 
schools, beyond saying that something of. the kind 
exists in certain districts. 

I believe that the present form of scholarship docs 
not recommend itself to the less wealthy, and my 
second suggestion is that some scholarships might 
take the form of free places, to include education, 
board and lodging, and a small money grant. I find 
that the fear of unforeseen incidentals deters many 
from the thought of a career at Cambridge. The free 
place should remove this fear. 

My experience leads me to think that a Cambridge 
career under such conditions would appeal to a ver}' 
much widec field thin at present. 

Sidney Skinner. 


Science in the Civil Service. 

I. HAVE read with sustained interest your leading 
article on science in the public schools and the Civil 
Service. The preference given to classical subjects in 
the competitive examinations for higher appointments 
in the Civil Service is patent. This might be reme- 
died, as you appear to suggest, by a- different alloca- 
tion of marks to the various subjects of the examina- 
tion. But arc there not serious objections to the whole 
system of competitive examinations as applied to these 
appointments? 1 venture to suggest that the system 
should be ended rather than mended — ^“off with his 
head,” as the Red Queen would say, with admirable 
directness. 

With your permission, I will briefly recapitulate the 
arguments for such drastic treatment, which I dis- 
cussed in detail in a paper read at the Teachers’ Guild 
annual conference in January, 1913. The system tends 
to impose upon universities and colleges an official or 
bureaucratic curriculum. In so far as it fails to do 
this, it divides the attention of the student between 
* his university and an external authority. The result 
may be illustrated from the sut^'ects selected at the 
competitive examination by the first successful candi- 
date in representing a course of study which 

no uniydrsity in the world would willingly impose 
upon its ■ students : — English composition, French, 
mathematics, physics, logic and psychology, moral and 
metaphysical philosophy, political economy and 
economic history, and political science. The allocation 
of marks to various subjects and the arrangement of 
candidates in an order of merit on an aggregate of 
marks in^ a wide variety of subjects must be arbitrary 
and unscientific. Nd credit can be given for original 
literary or scientific work, and no provision is made 
for the specialisation of study which, •within limits, 
may be desirable for the futur(B work of the success- 
ful ^ candidates. There can be no guarantee that 
various types of training are fairly represented among 
the ‘successful candidates, Aptityde for administrative 
work is in no way specifically tested. The top candi- 
date who, from the poirit of view of scholarship, may 
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be too good, and the last successful candidate, who 
may not be good enough, are equally accepted. 
Restrict^ age limits are a necessary condition of 
the system. It does not provide fairly for the promo- 
tion of men already in the Service. It is unsuitable 
for women, to whom the privilege of admission to 
higher appointments in the Civil Service will, without 
doubt, be more generally conceded in the near future. 
Indeed, the physical and mental strain which the 
system entails must be harmful to men in many cases. 
Tho need for expensive special preparation handicaps 
the poorer student. In practice, the system works 
unfairly as between the student^ of the old and the 
modern universities. This is notorious, but the 
figures for the five years 1906-10 may be quoted. Out 
of 473 successful candidates, 247 (more than halQ 
came from Oxford, and 142 from Cambridge; only 
five came from London, two from Manchester, and 
one from Leeds. 

A system of selection on record by a properly con- 
stituted board would meet all these criticisms, and 
might be applied also to the numerous professional 
appointments now made departmentally. Owing to 
the war, such a system is already in operation for a 
certain proportion of the appointments to the Indian 
Civil Service. I have not much doubt that if the 
public, as represented by the universities and the 
learned soci»‘^ies, were to ask for this reform 
it would Ik granted. There would not be much official 
opposition, for Mr. Leathes, the First Civil Service 
Commissioner, when asked by the Royal Commission 
on the Civil Service if, supposing all ideas of the 
misuse of patronage were excluded, the best way of 
appointment would not be by selection and nomina- 
tion, answered in the affirmative, provided that you 
could trust your nominating. authority to be not on*y 
absolutely honest, but also always industrious, and 
to have a highly developed judgment. He thought 
that then, ideally, selection would undoubtedly be 
superior, but feared that bdlh history and experien* e 
had proved that it was an impossible way. The war 
has intervened since the pronouncement, and we arc 
now, I hope, more disposed to suppress fears and 
prejudices in face of facts and arguments. 

T. Ll. Humberstone. 

21 Gower Street, W.C., February 20. 

The Plaoe of Science in Education. 

Sir Edward Schafer will doubtless carry many with 
him in advocating a revolution in our educational 
system in favour of making science the foundation of 
the education given in our sccoriBary schools. But 
the difficult question remains as to how that can be 
done. In the memorandum he refers to, a definite step 
was proposed towards the desired end. Sir Edward 
Schafer considers it a halting step, but he does not 
suggest any alternative course whereby the public can 
be led to demand that its educational house should 1^. 
put In order. As one who had some small share in 
drawing up the memorandum, Ihay 1 £fsk Sir Edward 
Schafer what course he ^ould like to see adopted in 
place of the one already indicated? D. Hill. 

II Airlie Gardens, Cijmpden Hill, W. 


Latin as a^Universal Language. 

I HAVE read with interest the letter of Sir Lauder 
Brunton on Latin as a universal language. I sin- 
cerely hope the matter will not be allow^ to drop. 
As a contribution, may 1 say that *we have taugnt 
Latin here as a spoken language for fburteen years 
past, just as French and German are taught, and the 
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result is eminently satisfactory. The reality which is 
given to the study so quickens the boys* interest that 
their work is much better done, and about one-fifth 
of the time usually given to the study is enough to 
bring them up to the usual standard of the open 
scholarship examinations. But the chief benefit is the 
effect on ordinary boys in the earlier stages, who can 
take pleasure and pride in their work when they feel 
able to use it. We have “Latin teas,” Latin plays, 
and if you choose to address tliem in Latin on the 
playing field they will be pleased to respond. 

By this reform it is possible to meet the objections 
usually brought against Latin by scientific men; for 
it really does teach the . language, and at a very 
moderate cost of time; in the first four j^ears only 
three-quarters of an hour a dav. 

W. H. D. Rouse. 

Perse’ School House, Glebe Road, Cambridge, 
February 16. 

SUBMARINES.^ 

T he author of “ Submarines is to be con- 
gratulated on having produced a well-written 
book upon a subject whi^ has become of the 
greatest interest to a large world of readers. He 
tells us that this is not a technical book, and a 
doubt might aiisc lest it should in consequence 
be devoid of any clear or exact information, but 
this is not the case. The subject is so new and is 
so little understood that the excellent exposition 
of the whole subject to be found in the pages will, 
without doubt, command a large and immediate 
success. It would be difficult to expend the 
moderate price of 35. 6d. to better account if 
making a present to any boy, with an active mind, 
and the boy need not be so very young or the 
mind so very active — itt-is not written for boys — 
for the reader to be absorbed in interest. 

The book is not technical, i.e., difficulties of ship- 
building design, metacentric heights at different 
immersions are not considered. The peculiar diffi- 
culties in the design of engines are not discussed, 
though allusion is made to some of the peculiar 
features of the Diesel engine in particular. Neither 
the optical problem of the periscope nor its solu- 
tion is explained in relation to its optical niceties, 
though, of course, it is discussed generally. 
These widely differing features arc referred to as 
showing in what ivay the book is not technical, 
and for the general interest of the subject as a 
whole it is well that it is not technical, for there 
is abundance of interest in the twenty chapters 
as they stand, and a technical discussion of the 
numerous items which go to build up the modern 
submarine would be manifestly impossible. The * 
writer of this.noticewwould only remark in this 
connection that the account of the periscope would 
l>e improved if the optics ^erc a little more fully 
indicated and if, in particular^ the ** all round eye ” 
periscope invented, by Mr.*FimncI and worked out 
by Mr. Niblett and by Messrs. Aldis had its 
optical principle more clearly' explained. There 
is an: excellent -photograph of the all* round view 
•taken, not at aiea, but in the middle of a street, 
with a central circular empty patch in which it 

1 Subm vines ; itlieir Mechanism and Operat ons." By F. A. Talbot. 
X+S74 (Lotiden : W. Heinemann, >915.) Price je. M, net. 
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; is proposed to present the direct ahead view on 
! a larger scale (Kig. i). There is a photograph of 
' the peculiar and special all rouild lens looking 
something like a glass insulator for a piano castor, 
but it is impossible to see how it works, and the 
photograph of the admirable view obtained by its 
use makes the insufficiency of the description the 
more tantalising. 

In a subject where there is so much secrecy 
it is somewhat surprising to find so much infor- 
mation with respect to the German submarines, 
but this the aiithoi obtained directly from the 
Krupp Company of Essen. He was also provided 



llie lens unmounted. Tht- len« mount d in its tube. 



Fig. I.— I he wonderful *' all-ruund view " periaCO.*e 1 coiithiuous view 
thvouRhout the 360 degrees ol the circle. From “Submarines,** by 
F. A. Talbot. (W. Heinemann.) 

with information by submarine builders in America, 
and from these and other sources he has been 
able to produce a large number of excellent pic- 
tures. It is satisfactory to know that the veil of 
secrecy surrounding the development of the sub- 
marine in this country appears .to be unusually 
impenetrable. , 

The only misprint, or mis-writing of the nature 
of a misprint, is on p. 50, where the pressure of 
the sea-water at a certain depth is given as so 
many pounds per square foot instead of pounds 
per square inch. C. V.»fioYS. 
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The personal narratives of Sir Mark Sykes are 
written from the heart. I'hey are full of vigeour 
and reality, frequently touched with a sarcastic 
humour, often highly and truly picturesque, and 
I constantly enlightening. They express incident- 
! ally the fierce revolt of a modern Western from 
I “the great swindle of representative government, 
with its excluded merit, and its dingy, incom* 
petent, greedy mediocrities who masquerade as 
the salt of the earth ’* (p. 528). For the Christian 
missions in the Turkish Empire the author has 



KafttAinuni Peasant showing Gallic type. From TheCaliohs’ Last Heritage." 


'THE CAhlFlVS LAST HERITAGE. 

T his book, of such manifold attractiveness and 
merit, ha§ an unfortunate sub-title. For, 
though half the space is given to historical sum- 
maries (pp. 1-294), the really valuable part is 
mainly concerned with the author’s travels in 
Asiatic Turkey in 1906-1913. The History 
begins with Cyrus the Great, and docs not bring 
us to the Ottoman Turks until chapter xxv., p. 
278. It is, therefore, really an historical survey 
of the lands now comprising 
the Turkish Empire in Asia for 
eighteen centuries before the 
appearance of the Ottomans, 
and during the first two cen- 
turies of Ottoman advance (to 
the death of Selim the Inflex- 
ible). Nearly all this survey is 
given to the times before the 
earliest Turkish attack upon 
our western world — before the 
advent of the Saljuks and their 
onslaught upon the Eastern 
Roman Empire in the eleventh 
century a.d. Some of the 
historic maps are well done, 
and the frontispiece (Restora- 
tion of the Round City of 
Mansur at Baghd^id) makes a 
pleasing and suggestive pic- 
ture, giving the real features 
of * the Tigris capital of the 
Abbasids. But few^ indeed, of 
these plans of past time have 
any reference to the Ottoman 
Turks. 

We hope Sir Mark Sykes’s 
interesting and valuable jour- 
neys may at some future time 
1x5 separately issued in a some- 
what shortened form. Certain 
portions of the diaries rrfight 
be condensed considerably, but 
it IS fortunate that the author 
has left the best of his narra- 
tives as they were written on 
the spot, ait different dates. 

I have not endeavoured,” he 
says,. “ to bring thorn into closer 
doryespoiiden’re than they natur- 
ally bear to ^onc another, rind 
allowance must be made for 
modificationsi in the lij^ht of the events in the Ottoman 
Empire during these years.” 

These travels cover a very large part of Turkey- 
in-Asia. Syria, Mesopotamia, Kurdistan, Asia 
Minor — these are the chief fields; but Turkish 
Armenia is visited, and we have a short record of 
a journey in lower Egypt. 

“The strategy pursued was to follow my nose over 
those portions of the map most rich in« notes of inter- 
rogation and dotted ltr*es.“ 

’ “ Tl»e Caliph V T,aRt Heritage ; A Short History of the Turkish Empire." 
JJy Ueat.'Col. Sir Mark Sykes. Pp. \ii+638. London : Macmillan and 
Ltd., 1915). Price aor. net. 
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little more affection than for representative govern- 
ment, “the prejudices of Clapham,” or “the 
dogmas Brixtonian ” (pp. 38c>~9o). He shudders 
at “ the American College in Beyruf, with its con- 
tused and brutish ornacnents, its soul-less front,” 
or at “the solid vulgarity of the Robert College, 
Constantinople — ^the ^rinjubators of all supposed 
to be fashionable and useful in modern Turkey.” 
Particular reference* may be nvide to the sketches 
of prosperous and progressive Aleppo and of the 
“magnificent race of people in thfe making to the 
east ” (p. 298, etc.) ; to the account of Kastamuni,; 
“perhaps the most beautiful city in all Northern 
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Asia Minor ” (p. 383, etc.) ; and to the author's 
visitation of the Coptic monastery of St. Anthony 
near the Red Sea — a village of sixty houses, in 
two streets — with its gentle-eyed, hospitable, in- 
telligent monks, and its gardens, guest-house, 
stores, stables, mill, swimming-bath, oil-press, 
and churches. 

The reader should also turn to the studies of 
Arab and Kurdish humanity — the refinement and 
intelligence of the one, balanced by the simplicity, 
energy, and dare-devilry of the other; to the 
descriptions of the tumbled grandeur of the Alps 
of Kurdistan ; and to the appendix on the Kurdish 
tribes, their distribution, numbers, and special 
features, past or present — this last an excellent 
piece of work. Finally, he may welcome the 
writer’s appreciation of the merits* of Muham- 
madan life and faith in Turkey, with its gleams 
of social religion **most admirable to me,” of the 
reality and strength of Muslim devotion, and 
of the unconscious brotherhood of Islam 
PP- 3 ^ 3 - 5 ^ etc.; 390; 523, etc.). 

FRENCH VIEWS OF THE SYNTHETIC DYE 
PROBLEM. 

I N a recent issue of the Revue Scientifique 
(January 8) Dr. Wahl, the director of the 
laboratory of the Poirrier works, who is already 
well known to English chemists as the author 
of a very readable text-book on organic dyestuffs, 
deals with the problem of the manufacture of 
these dyes in France. 

In the historical summary of the causes which 
led to the decline of the dye industry in England 
and France, Dr. Wahl emphasises the importance 
of systematic scientific research as an aid to tech- 
nical progres*s. This aid to the industrial chemist 
is illustrated by the work carried out by Hofmann 
at the College of Chemistry in London during 
the first twenty years of the youthful industry. 
An application to coal tar dyes of the purely 
scientific research on organic amines led to the 
discovery of Hofmann's violet and similar colours. 
The return of this scientific investigator to Ger- 
many in 1865 shifted the centre of gravity of the 
colour industry, for subsequently many of the 
master's German pupils also left the country and 
transferred to German factories the practical ex- 
perience they had originally gained in English 
works. After a magnificent start the French dye 
industry came to a standstill, and this halt was 
prolonged by the disasters of the Franco-German 
war. 

The next important development after 1870 
was the production of acid azo-dyes, a discovery 
which was made simultaneously by French and 
German workers. In view of the immense range 
of possible combinations tlie French firm of Poir- 
rier decided not to patent the new dyes, but in a 
few months Hofmann pu>?)lifthed in the Benchie 
the composition of the Poirrier oranges and their 
method of preparation. The' systematic investi- 
gatidf\ of azo-dyes was a task admirably suited 
•to Ae Gernjan temperament. The preparation 
and!'?testing of the enormous number of possible 
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combinations required the collaboration of very 
large staffs of specially trained chemists, wlmse 
co-ordinated work on the extensive series of azo- 
dyes and their generators was a truly gigantic 
achievement. 

This application of the attack by massed bat- 
talions to problems of industrial chemistry stood 
the German colour firms in good stead as other 
developments arose. For when the French 
chemist, Vidal, discovered his well-known sulphur 
black in 1896, the German factories immediately 
mobilised their armies of chemists and, in the 
Mackensen drive which ensued, they maintained 
a steady bombardment of two patents per week, 
in this class of dyes alone, for a period of eighteen 
months, with the result that the domain of sul-‘ 
phide dyes was practically annexed by the German 
colour-makers. This success has been repeated 
in many other branches of the colour trade, whole 
sections of which became German monopolies. 

First among the scientific causes of this German 
predominance must be placed the rapid growth 
in the middle of the nineteenth century of the 
I study of practical organic chemistry, and secondly 
I we have the evolution of laerge technical labora- 
I tories having a scientific organisation of the 
highest order. Under the leadership of Bernth- 
sen, Bohn, Diiisberg, Sandmeyer, and others, 
continuity of effort, organisation of . research, 
orderly arrangement of rcfefences and biblio- 
graphy produced a sum total *of intimate prac- 
tical knowledge of the subject which could not’ 
have been gained in any other less methodical 
way. This co-ordination of effort in the German 
colour industry gives rise to 300 patent applica- 
tions per annum, so that practically each day 
ushers in a discovery of sufficient importance to 
justify protection. 

Among the commercial factors of this success 
the most striking is the employment by each 
German firm of a staff of technically trained 
representatives who visit the users of their pro- 
ducts, demonstrating new methods of dyeing, 
anticipating the wants and difficulties of their 
clients, and collecting for their employers a valu- 
able fund of information on the trading side of 
the business. 

So much reliance is being founded in England 
on the prospects offered by a systematic boycott 
of German goods after the war that Dr. Wahl’s 
views on this subject are worthy of note. As a 
professor of the beleaguered Univeraty of Nancy 
he can scarcely be suspected of pro-German bias, 
and yet he writes as follows : — • . * 

In order to sell, one must be prepared to offer the 
goods at a price equal to or lower than that of the 
competitors. For 1 do not think one should attribute 
t.^ the question of sentiment an importance which dt 
does not possess. If one may suppose that the un- 
popularity of our enemies will produce, after the war, 
a ‘period of hc.sitation in the rcnfewal of commercial 
relations with them, it would be presumptuous to think 
that persona] interest will not, sooner or later, prevail 
over other considerations. It will then be essential to 
, be in a position to offer the dyes at prices approxi- 
; matoly equal to those quoted by the Germans. 
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In connection with the British scheme, it has 
recently been stated that “ many hundreds of men, 
drawn from pther occupations, have become 
chemical workers, and are making more money 
than they ever earned before.*^ Although it is 
satisfactory to know that these new-comers in 
the dye field are already reaping a golden harvest, 

• yet it must be admitted that the existing conditions 
are exceptional, even in an enterprise largely subsi- 
dised by the State. The ultimate justification of 
this good fortune will be the capacity to meet the 
foreign rival, whether German or American, with 
dyes of equal tinctorial value at even prices. As 
.regards the French problem, Dr. Wahl is under 
no illusions as to an easy victory. He warns his 
compatriots that in this competition, as in the 
war, the essential requirements are stupendous 
efforts, much expenditure of capital, and even 
more of time. 

SIR WILLIAM TURNER, K.C.B., F.R.S. 

S IR WILLIAM TURNER, vice-chancellor and 
principal of the University of Edinburgh, 
died on Tuesday, February 15, in the eighty-fourth 
year of his age. His much-lamented death was 
unexpected. Almost to the day preceding the last 
illness he had been engaged in university duties, 
to which his whol^ life had I>een devoted. Although 
. for several days previously he had been suffering 
from a recurrence of slight symptoms of gastric 
derangement, which for several years had been 
the one “thorn in the flesh” of an otherwise 
singularly strong and robust constitution, they 
had not prevented him from engaging in univer- 
sity work, A profuse gastric haemorrhage, how- 
ever, occurred early on Sunday morning, Febru- 
ary 13, which produced collapse, soon followed by 
a painless oblivion, terminating in the final rest 
of death. 

His record is a great one of services to his uni- 
versity and to the cause of education. A distin- 
guished student of St. Bartholomew’s Hospital, 
London, he went to Edinburgh on the invitation 
of the renowned Prof, Goodsir to assume the office 
of demortstrator of anatomy. So successful was 
he in this office and so meritorious were his early 
• contributions to anatomical knowledge that on the 
death of Goodsir in 1867, he was, by universal 
. approval, 'appointed to succeed him as professor 
of anatom)^ He brilliantly justified expectation 
during his thirty-six years of tenure of the chair. 
Exact and methodical in his teaching, clear and 
emphatic in his statements to the useful extent of 
even being somewhat dogmatic, he proved a 
highly successful expositor of the subject. The 
anatomy department in his earlier professorial 
days had a preponderating share in medical edu- 
cation, and the number of students' of anatomy 
was large. Turner’s genius for organisation 
accordingly found ample scope in the arrange- 
ment for teaching. . He remained professor for 
thirty-six years, and it is a melancholy recollection 
t^t as 1917 would have represented fifty years 
since he first became.professor, former pupils were 
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already considering a jubilee celebration in his 
honour. 

During the tenure of the anatomy chair Sir 
Williaqji Turner had .shown, as a member of 
Senatus, so thorough a knowledge of university 
affairs, and, above nil, so unequalled an ability 
to deal with financial problems, that he was an 
easy favourite for the principalship, in succession 
to Sir William Muir, He was appointed to this 
high office and also to that of vice-chancellor in 
1903. The one reservation that found expression 
in some quarters was the possibility that he might 
exhibit a bias in favour of medical interests. He, 
however, assumed office with the declared inten- 
tion of acting always in the best interests of all 
the faculties, and he loyally carried out .this in- 
tention. A retrospect shows how whole- 
heartedly he furthered the well-being and success 
of all the faculties. He has left his impress on the 
development of each of them, which has been so 
gratifying in recent years. He was largely instru- 
mental in establishing new professorships and 
lectureships, and in furthering tutorial instruction 
in arts and science. With unflagging energy and 
much tact he pioneered schemes for new build- 
ings and new technical departments. On the .site 
of the famous old infirmary, monuments of his 
untiring energy have been erected for science and 
arts, rivalling in some respects the palatial build- 
ings devoted to medical education, erected while 
he was professor of anatomy. 

Turner did not confine his activities to university 
affairs. In 1886 he was appointed member of the 
General Medical Council, of which body he re- 
mained a member for nearly twenty years. On 
the resignation of Sir Rjchard Quain in 1898 he 
was elected president of the council. This high 
office gave him full opportunity for displaying the 
qualities of tact, organi.sing power, and familiarity 
with details, not less than the skill in reconciling 
conflicting interests, by which he was so con- 
spicuously distinguished. As the mouthpiece of 
the council he conveyed to the Privy Council the 
views of the medical profession and the medical 
authorities on all questions of public and State 
importance, and thereby his influence on the well- 
being of the medical profession and on medical 
practice in the British^ Empiric became a prepon- 
derating one. He successively occupied many 
other high appointments, such as those of presi- 
dent of the Royal Society of Edinburgh, of the 
Royal College of Surgeons, of the Royal Physical 
Society of Edinburgh, of the Anthropological 
section of the British Association, and of this 
Association itself on the ({^casion of its meeting 
in 1900. 

Turner’s business capacity led to his services 
being frequently in request on various committees 
and institutions a^cj^ng the public. Notwith- 
standing the.se many occupations, the almost un- 
bounded vitality dhplayed diu’ing the greater part 
of life allowed him to do good and notable original 
work. He wds one of the editoV-founders of thp 
Journal of Anatomy and a frequent ’contributor to 
its pages. His writings on anthropology and 
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cranMjio^y have a world-wide reputation, and the 
anatomy of the wdiale formed a favourite subject 
of reiiearch, in which he established a position as 
a fjreat authority. 

This unceasing* activity in many spheres did 
not fail to bring recognition from numerous 
learned bodes as well as from the Crown. He 
was created a Knight in 1886, and in 1901 a 
K.C.B. His native town of Lancaster mani- 
fested the pride felt in his world-wide reputation 
by placing a commemorative tablet on the house 
in which he was born. Honorary degrees were 
almost show^ered upon him. lie was an Honorary 
LL.D., D.C.L., D..Sc., and IM.D. of one or other 
of almost every university in Great Britain and 
Ireland, and an honorary member of many aca- 
demies and learned societies throughout the 
civilised world. It may be added that he was 
Honorary Lieutenant-Colonel of the Queen’s 
Royal X’olunteer Brigade, in the L^niversity Com- 
pany, of which he was an original member at the 
beginning of the volunteer movement in the early 
sixties of last century. 

Sheer ability and force of character were the 
weapons by which Turner carved his way to a 
distinction probably withmit parallel among his 
scientific and academic contemporaries. His 
strong personality gained for him success in the 
contests w'hich could not be avoided in many of 
the interests and schemes he sought to advance. 
His honesty of purpose and soundness of judg- 
ment were always apparent, and much opposition 
was conciliated by his courtesy. 

To many he was a dearly loved friend, whose 
constancy could always be relied upon. Origin- 
ating, it may lx*, in the circumstance that both 
w'ere Anglo-Scots, hut J!)robably even more be- 
cause of the similar lines of biological research 
which early engrossed their thoughts, he formed 
a lifelong and very close friendship with Lister. 
The* death of Lord IJstcr threw a light upon 
Turner’s character and disposition by evoking 
outward manifestations of such suffering and 
pained emotion as even his intimate friends could 
not have anticipated. 

How gimeral was the affection and respect and 
admiration with which he was regarded was mani- 
fested in the cerefnony which marked the closing 
of his career. A renthrkably representative 
gathering assembled for the service in St, John’s 
Church, preceding the interment in the Dean 
Cemetery, where many of his academic predeces- 
sors have their last resting place. It included the 
Lord Provost and lown Council of Edinburgh; 
the University Court, Senatus and Students’ 
Union and Representative Council the vice- 
chancellors and professors of the three other Scot- 
tish universities ; representatives of the Universi- 
ties of Oxford and London, o{ the Royal Societies 
of London and Edinburgh,'* o? the Royal Scottish 
Academy and Geographical Society, of the Royal 
Infirmary, and .of rrfany other public bodies and 
institutions; while,’ also, Lord Kitchener, rector 
Of ’the univ^ri^ity, was represented by the Com- 
mander-iq-^ief-in-Scot 1 and. 
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*NOTES, 

j In order to clear up any misunderstanding that may 
‘ arise in consequt'nce of recent Ic^&lation concerning 
reserved occupations, the Royal S<3ciety desires to 
I point out that an unmarri(.*d chemist of military age 
j entitled to exemption as an “analytical consulting or 
research chemist” should, unless he has been attested 
before March 2, lodge a claim for exemption with the 
local tribunal before that date. Men >vho have been 
attested should losdge their claims for exemption with 
(he recruiting officer or local tribunal when called up 
for enlistment; and if such claims be not admitted, 
a communication stating all material facts in favour 
of the disputed claim should be addressed at once to 
the secretaries of llie Royal Society, Burlington House, 
London. 

We learn with regret tliat Dr. P. Chappuis, the 
distinguished authority on gas thermometry, died at 
on February 15. 

Mr. F. j. Cheshire, of the optical branch of the 
Ministry of Munitions, has been folected president of 
the Optical Society, in succession to Dr. W. Ettlos. 

I The death is anounced, in his sixty-ninth y^ear, of 
Dr. R. G. Alexander, consulting physician to the Royal 
I Infirmary of Bnulford and Halifax. Dr. 'Alexander 
was .1 pionc<‘r in th(; advocacy of* open-air treatment 
j of phthisis and other complaints. He was the author 
I of “Phthisis: its Prevention and Trc‘atmenl,” and pf 
‘ The Art of Prolonging Life.” 

Wk regret to note from tlu'. Engineer for February iS 
the deatli, on February* 13, of Mr. T. <le Courev Meade, 

I the city surveyor of Manchester. Mr. Meade had held 
his post in Manchester since 1894 ; his most important 
w’ork wiis concerned with the df*v<?lopment of the 
new* drainage sch('me. H(’ also rendered useful scr- 
vic«! in connection with the city’s tow’ii-planning 
schemes and the reform of slum areas. He was a 
member of the Institutions of Civil and Mechanical 
j Engineers, and also of several other enginceriag 
I societies. An account of his work in Manchester is 
given in a paper which he, read in 1914 before the 
Institution of Municipal and County Engineers. 

Lieut.-Col. Stanley Boyd, senior surgeon to Char- 
ing Cross Ho.spital, passed away on February i, after* 
a short illness. He was educated at University Col- 
lege Hospital, and w*as appointed assistafft-surgeon to 
Charing Cross Hospital in 1882, and was. lecturer in 
anatomy in the school from 1888 to 1897. He was a 
sound teacher and a brilliant operator, and was par- 
ticularly interested in the operative treatment of malig- 
nant di^ase. Stanley Boyd was a keen advocate of 
the claims of women to be educated for the medical 
profession, and much of the success of the Womcn’'s 
.Echo’d was due to him. He held strong views on the 
university question in London, and was one' of those 
who advocated fhe concentt*ation of medical teaching 
in a few centres^ At the time of his death he was 
chairman of the Board of Advanced Medical Studies 
\ of the University. 
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by the death of Lieut.-Col. J. W. Stokes, on 
February 10, the medical fraternity of Sheffield has 
suffered a great loi|Sk While engaged in the arduous 
duties of a general practitioner in a highly populous 
district, he also acted as demonstrator in anatomy for 
many years in the University of Sheffield. Ilis ser- 
vices in this direction were entirely voluntary, and 
were very much appreciated, owing to his regularity, 
punctuality, and the zeal with which he discharge 
his duties in the anatomical department. In addition 
to being a stimulating teacher, he helped materially 
to furnish tlie department with permanently mounted 
specimens, which were specially acceptable at a time 
when funds for equipment were very small. In his 
busy life he managed to find time to write on anatom- 
ical work, * in addition to publishing papers dealing 
with medicine and surgery. His geniality and quiet 
humour, coupled with a frank, straightforward dis- 
position, won for him great popularity with his col- 
leagues and students alike. 

The Canadian Army Medical Corps has sustained a 
severe loss through the untimely death of Lieut.-Col. 
Bridge Yates. Born in Montreal in 1865, he was 
educated at Charterhouse and Cambridge University, 
after which he returned to Canada, graduating M.D., 
C.M., at McGill University. After graduating, he 
spent several montlis in Germany studying bacterio- 
logy, and on his return was appoint^ lecturer in 
.bacteriology in McGill University. He early became 
interested in matter.s of public health, and in ambu- 
lance work. In recognition of his services he was 
appointed a Knight of Grace of the Order of St. John 
of Jerusalem, and later president of the Province of 
Quebec Branch of the Canadian Red Cross Society. 
He took an active part in the reorganisation of the 
Canadian Army Medical Corps, in 1907, and on the 
outbreak of war was appointed acting A.D.M.S. for 
the Montreal District. Col. Yates joined the McGill 
or No. 3 Canadian General Hospital in February, 
1915, and organised the hospital buildings in France, 
where he contracted his fatal illness. 

Mr. J. B. Jordan, news of whose death at Torquay 
on Dct:ember i, 1915, has just reached us, was for 
many years compiler and editor of the Mining Record, 
first at the Museum of Practical Geology and after- 
ward at the Home Office. He was, however, better 
known in, the world of science as the inventor of the 
glycerin barometer, which has almost the range of 
the water barometer without its disadvantages. The 
readings pf this barometer were for a considerable 
period published daily in the columns of the Times, 
He also devised a simple form of a photographic sun- 
shine recorder; this was apparently suggested by an 
eccentric genius, a secretary of tbe Coal Commission, 
who used coconut shells for the purpose with approxi- 
mately correct results. Mr. Jordan was also an expert 
•modeller; one of* the finest examples of his work in 
this direction is the model of the Southampton Docks 
executed for the LxDndon and Southwestern Railway. 
Other works of his ^re a geological section showing 
the order, superposition, and approximate maximum 
thickness of sedimentary strata in the British Isles, 
a geolo^cal map of ’Londons on the scale of 6- in. to 
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one mile, based on Stanford’s well-known map, and 
a model of London and its environs printed on tin and 
stamped in tolerably high relief, this last being a very 
I ingenious, interesting, and useful map. 

i By thc^dcath of Col. C. Stonham, C.M.G., senior 
! surgeon to Westminster Hospital, on February i, we 
j lose not only a brilliant surgeon, but one who distin- 
j guished him.self in other ways. He was educated at 
I University College Medical School, where he held the 
posts of demonstrator of anatomy and curator of the 
pathological museum, and became assistant-surgeon to 
the Westminster Hospital in 1887. In early life he 
, was an enthusiastic mountaineer, and as a member 
i of tho Alpine Club made some nohiworthy climbs. 

! While busily engaged in hospital ivork and private 
I practice he found time to make ob.servations- on bird- 
life, formed a rare collection of British birds and their 
eggs, and published his “ Birds of the British Islands,’* 
notable both for the bird-lore contained in it and for 
the beauty of the illustrations. Col. Stonham com- 
menced his military service as surgeon in the Middle- 
sex Yeomanry, and in the South African war organised 
and took out as surgeon-in-chief the Imperial Yeo- 
manry Field Hospital, and for his services in this 
campaign was made a C.M.G. He afterwards con- 
tinued his ambulance work and organised a mounted 
ambulance unit, which was ready for active service 
on the outbreak of war. He was ordcTcd to Egypt, 
where he became inspector of hospitals, but his health 
failed, and he had to return to Europe at the end of 
last year. A man of striking personality, his untimely 
death is a great loss to his profession. 

From a letter to the Times of February 18, by 
Prof. J. Joly, it appears that experiments which he 
has carried out in collaboration with Prof. H. H. 
Dixon show that the undressed swimmer immersed in 
water at 8° C. loses heat from the surface of his body 
very nearly three times as fast as the dressed swimmer. 
The explanation is simple, since tlie clothing limits 
tho mobility of the water, and it is the constant con- 
I tact of fre.sh cold water with the surface of the body 
which conveys the heat away (by convection, not con- 
duction). The experiments also show that the down- 
ward drag of ordinary clothing in sea-water amounts 
to no more than the weight of 4 oz., and this only 
after all the air has been expelled from the material. 
These facts seem to jufltify the opinion expressed by 
Prof. Joly, that when there is a probability of pro- 
longed immersion the discarding of clothes is a draw- 
back rather than an assistance, and that the only 
condition which justifies stripping is tho necessity for 
rapid swimming. Probably tho authors would agree 
that in any case boots should come off. 

The general restriction of*importS' of papermakers’ 
raw materials brings *1010 prominence our growing 
dependence upon half-manufactured materials, in this 
case the pulps or “yhl^stufifs.” In adjusting the inci- 
dence of the restriction to the various sections of the^ 
industrjs it is to 'be noted .that the proportion of 
labour and capital earnings and charges will* be rela- 
tively less in the case of materials which worfj: up 
such half-stuffs. On the other hand, *the esparto mills 
I are equipped for preparing and boiling the grass, and^ 
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for recovering the socla ash used in the boiling, which 
gfives a very different figure for mill costs per ton 
of output. As to a possible supply of indigenous 
fibrous material in substitution of the material to be 
excluded under this order, the only one practically 
available at the moment is straw. Straw was at one 
time quite a staple raw material, and was very largely 
worked at mills favounibly situated in agricultural j 
districts. The chemical treatment of straw for pro- j 
during a bleached half-stuff (cellulose) is closely simi- 
lar to that of esparto, but it requires a more severe 
boiling treatment, and the yield of cellulose is much 
less. Further, from its structural features, it cannot 
be economically or conveniently handled in the pre- 
paring and boiling plant of esparto mills. There is, 
however,, a possibility of adapting this plant to the 
exigency. 

A MEMORiAi. has b?en pre^^ented to the Prime Minis- 
ter and the Chancellor of the Exchequer, signed by 
many persons of influence, and among them by a 
considerable number of scientific and professional men 
and educationists. Its purport is to give emphasis to 
the demand for national economy, and to urge the 
necessity of retrenchment in official and municipal ex- 
penditure. It recognises that the national finances and 
the enormous demands made day by day in the prose- 
cution of the war will render necessary heavy addi- 
tional taxation and much larger savings, both by 
public bodies and private individuals, than have hitherto 
been effected. For the latter purpose authoritative 
guidance from his Majesty’s Government is much to 
be desired. It is suggested, therefore, that a strong 
official War Savings Board should be constituted, 
which should lay down regulations for enforcing 
economy on Government Departments and on public 
authorities during the period of the war, and should 
also consider and report on the best means of advising 
and encouraging domestic thrift. It urges that these 
measures should be adopted wdlhout delay. The i 
memorialists arc no doubt addressing persons who w ill I 
be in full sympathy with their objects. For ourselves | 
we should have been disposed to add to the weighty | 
considerations they have brought forward the import- 
ance of that other branch of thrift, which consists in 
judicious expenditure, and in applying to the best pur- 
pose the money which is bping lavishly expended 
directly on the operations of' the war, and indirectly '' 
on a great variety of objects more or less concerned 
wMth the war. 

'I'liE danger of relying on popular tradition in ques- | 
tions of archaeology is illustrated by a recent case | 
reported by the American Bureau of Ethnology. For 
many years th.e people of Georgia have believed that 
the Nacoochee Mound in White County dated back 
to the Spanish conquest, and was closely connected 
with a beautiful local legend. ^Mr. F. W. Hodge, 
who has recently excavated the^site, finds that the 
word Nacoochee cannot be traced in the Cherokee 
language, and that it does not, as has been claimed, 
mean ‘^Evening Star,*’ a theory on which the legend 
wfas‘ based. The mou^nd is really of comparatively 
recent origin, was constructed by the local Cherokee 
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Indians, and was in use by them until the nineteenth 
century. 

Students of clan organisation' based on the totem- 
istic crest system will be interested in a careful study 
published as Bulletin No. 19 of the Departipent of 
Mines, Canada, which contains an account of the 
social organisation of the Nass River Indians, by 
Mr. E. Sapir. This tribe is divided into four exo- 
gamous phratries with maternal descent — tliat is to 
say, the crests and other privileges descend from a 
man to his sister’s son, and a man’s predecessor as 
the holder of any title or right is not his father, but 
his maternal uncle. These phratries are again divided 
into clans, each with a definite order of rank marked 
by the ownership of special crests, legends, songs, 
individual names, houses, hunting, and fishing terri- 
tories, and numerous other inheritable privileges. 

At Ihe monthly general meeting of the Zoological 
Society of London, held on February 16, it was an- 
nounced that fifty-seven additions had been made to 
the society’s menagerie during the month of January. 
The most notable of these we.re a specimen of Pere 
David’s deer (Elaphurtis davidianus)^ now extinct as a 
wild animal, and an Anoa {Anoa depressicornis)^ pre- 
sented by the president, and two Argentine frogs 
{Leptodaciylus mystacinus) and s*x South American 
sand toads (Bufo arenarum)^ new to the collection, 
presented by Mr. Wilfred Smithers." As compared with 
the month of Januaiy, 1915, there was an increase in. 
the number of visitors of no fewer than 14,407, while 
the receipts showed an increase of 269I. 

Miss L. II. Huik makes an important addition to 
our knowledge of the parasitic Anthomyiid fly, 
llylemyia grisea, in the Scottish Naturalist for 
January. Of the life-history of this insect little was 
previously known. Miss Huie now <lescribes its 
method of oviposition in the burrows of the wild bee, 
Andrena analis. The larva, on hatching, makes its 
way to the brood chamber to feed upon the pollen 
stored for the larval bee, the fate of which in these 
circumstances has yet to be traced. The author in 
this communication not only adds materially to our 
knowledge of this insect, but she also, for the first 
time, records its presence in Scotland, where hitherfo 
it has not been supposed to occur. In the same 
number Miss L. J. Rcntoul and Miss E. W. Baxter 
record some useful notes on the moulting of birds in 
their winter quarters. While adopting the latest 
eccentricities of nomenclature in regard ta^ the species 
described^ the authors have neglected to acquaint 
themselves with the morphological terms which have 
been in use for the last twenty years or so in regard 
to the plumage. 

The January number of the Zoologist contains « 
valuable summary of the fishing industry at Great 
Yarmouth, by Mr. A. H. Patterson. Tho influence 
of the war is manifest on nearly eV^ry page of this 
report. Among other matters, it is mentioned that 
in consequence o? the diminished fish supply dogfish 
are now esteemed as food-fishes, large quantities being 
now eaten locally with relish. The record catch of 
herring for a single boat was landed on November i. 
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'This was made by a Scotch boat, and represented 
'some 280,000 herring. The Scotch vessels, indeed, 
«arnc>d enormous sums. While most of the fish taken 
were consumed * at home, some were exported to 
France, and some to the United States. The Norfolk 
mussel industry has profited by the suspension of im- 
X)orts from Holland. During the season 87,500 cwt. 

, were taken from , the beds of the Boston and Lynn 
fisheries. The latter were raided by starfish of large 
si^e, and small starfish . . . did much mischief to 
the brood muscles.” This much may be gathered 
from the fact that as many as two and a half tons 
of these pests have been taken in one day. 

Thb improvement of tobacco cultivation in Bihar is 1 
one of the subjects which has engaged the attention 
of Mr. and Mrs. Howard, at the Agricultural Research 
Institute, Pusa, and their account of the industry 
with their conclusions is published as Bulletin No. 50, 
1915, from the Pusa Institute. Attention at Pusa 
has been mainly concentrated on the improvement of 
indigenous varieties 6f tobacco, and a type has been 
discovered of light colour and good texture suitable 
for cigarette tobacco. Green manuring with Sunn 
hemp has also been found valuable on light, high- 
lying, well-drained soils. The importance of growing 
only one kind of tobacco and of growing even fields . 
of the crop is insisted upon, the value of a single | 
variety being evi^snt since cross fertilisation is 
.c(ynmon in tobacco. The bulletin contains full par- 
ticulars as to seed sowing, transplanting, manuring, 
and the principles of curing, for it is largely on the 
curing that the value of the tobacco depends. 

Pkof. Bayley Balfour describes fifty new species 
of Primula from China, Tibet, and the Himalaya in 
Notes from the Royal Botanic Garden, Edinburgh, | 
vol. ix., No. xli. The Chinese and Tibetan species are 
from the collections recently made by Mr. G. Forrest 
and Mr. F. Kingdon Ward in particular, and Prof. 
Balfour deals critically with the micro-forms found in 
several of the Chinese species. A few species de- 
scribed have been collected by Mr. Reginald Farrcr, 
and some also by Mr. Purdom. Among those of more 
particular . interest may be mentioned Primula also- 
phila, Balf. fil. and Ferrer, found in the highest 
woodland zone of the Tibetan forests, with long, j 
creeping stolons running in the moss in which it 
grows. These stolons arc traversed by a fungous 
mycelium, as is the case with the Pyrolas, among 
which this species grows, and no doubt through its 
guest fucigu^ it is capable of absorbing the atmospheric 
nitrogen. Another striking species is P. Fmla-grandfs, 
Farrer and Purdom, from Kansu, belonging to the 
section Omphalogramma, the section bearing irre- 
gular flowers. This plant has thick flannel-like leaves 
and large pale-purple flowers, the three upper lobes 
lying back over the long tube and the three lower 
standing out stiffly,- like those of a violet. Five other 
species of this section are known, and Prof. Balfour j 
inclines to the view that this section should be placed j 
in the genus Bryocarpum rather than in Primula. ^ 

To assist farmers to rear a larger number of calves 
and ultimately to increase our fppd supplies, the West 
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of Scotland Agricultural College has recently carried 
out a scries of calf-feeding experiments at the college 
farm, Kilmarnock* The report on these experiments 
by Mr. William G. R. Paterson and Mr. Lindsay 
Robb, is issued as Bulletin No. 68. > Four different 
rations were tested, viz. : — (i) Whole milk; (2) 
separated milk and crushed oats; (3) separated milk 
and maize meal ; and (4) whey and a special calf meal. 
The value of these diets, as judged by the average 
weekly live weight increase of the calves in each 
group, came out in the order given, but the cost per 
Ib. increase with whole milk was y-nd., against 
for separated milk and either crushed oats^pr maize 
meal. The whey ration was not a success. The 
calves did not like it, and it had a tendency to scour 
them. The lot fed on whole milk were natucally the 
best-looking all through the experiment, but the 
crushed oats group were very little behind. The trials 
showed that separated milk with cither crushed oats 
or maize meal make suitable and economical rations 
for calves. It is advisable to feed solely on whole 
milk for the first four weeks, and to effect the change 
of ration gradually. These Scotch experiments make 
an interesting comparison with similar trials carried 
out by Dr, Voelcker at Woburn in 1912-14. Here the 
records were continued ri^ht up to the slaughter of 
the animals as two-year-old bullocks, and demon, 
strated in a striking way the superiority of crushed 
oats over all the other rations tested. 

In a .recent note wo remarked on the energy shown 
in America in the investigation of the problems of 
protozoa in the soil. Vol, v.. No, ii, of the Journal 
of Agricultural Research contains a paper on the rela- 
tive activity of protozoa in greenhouse and field soils* 
Mr. G. P. Koch has examiiuxi a numberof soils in the 
endeavour to ascertain whether protozoa lead an active 
life in soils of different moisture content when tha 
temperature is con.stant and when it is variable. The 
soil is stirred with a few drops of sterile water and 
examined under the microscope for two minutes only, 
thus avoiding errors due to rapid development of 
encysted forms, as pointed out by Martin and Lewin. 
According to the author, active protozoa do exist in 
greenhouse soils, but in very limited numbers, only six 
out of twenty soils examined showing a few trophic 
forms. Active protozoa ^are not found in field soils 
under nprmal conditions,* but cysts in\ariably occur 
which becomo active in a favourable environment. The 
moisture content of the soil appears to be the chief 
factor in determining the presence or absence of active 
protozoa, while temperature, organic matter, and 
physical structure are of secondary importance. After , 
heavy rain, when the soil is waterlogged, protozoa 
excyst and can be found in the' betive state in standing 
water. The time required for exeystment was found 
to be longer than that given by previous workers. 
Small ciliates can exevat in one to two hours at 23® C. ; 
at this temperature nagcllates require six to 'eight 
hours and large ciliafes forty hours. Both moisture 
and temperature appear to influence the period ‘ 6f* 
exeystment. Evidently the two-nfinute period of^ 
examination of each sample is well on* the safe side. 
The author concludes that protozoa are too rarely 
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active in field ^'oiis to operate as a limiting factor in 
crop production. 

Earthquakes are not frequent in West jAWca, but 
that they arc not exceptional is the contention of M. 
Henry Hubert, who has a paper on the subject in La 
Geographic for November, 1915 (voL xxx., No. 5). 
From the information he has collected, which he 
admits is incomplete, it appears that the region in 
which earthquakes arc most likely to occur is be- 
tween longitudes 4® and 6° W., which coincides with 
an area of highly folded metamorphic rocks. The 
earthquakes are seldom violent, but have been known 
to reach teight on the scale of De Rossi. 

Tu 3ES tables for the eastern coasts of Canada and 
for the Pacific coast for 1916 have been received from 
tiie Department of the Naval Service of the Dominion 
of Canada. It is claimed that, on the basis of length 
of observation, I he tables for the majority of the 
westiTn ports of Canada are superior to those of any 
port on the Pacific coasts of America, Asia, or Aus- 
tralia. The tables for Prince Rupert arc equal to 
those for San Francisco, which arc based on the 
longest record of any published for the Pacific coast 
by the United States Coast Survey. In the case of 
the eastern jiorts the lengths of record for the ports 
of reference —Quebec, Father Point, .St. Paul Island, 
Halifax, and St. John — are longer than those of any 
Atlantic United States ports. These pamphlets are 
apparently distributed free of charge to mariners. 

The article by “G. II. B.” in Nature of January 20 
on the proposals regarding “ Decimal Coinage and 
the Metric System ’* which appcar<‘d in the Electrical 
Review has called forth a rejoinder in the issue of 
that journal for February 4. Our contributor writes 
with referenc6 to the remarks in the Electrical Re^ 
view :—This correspondence has had at least one 
good effect, namely, that it has forced the writer of 
the articles in that journal to state clearly and 
definitely which system of decimal coinage he proposes 
to adopt. He w^ould do well to remember that the 
name “decimal coinage” is vague and meaningless, 
since every country which has a small monetary unit 
divided into still smaller cents calls that system a 
decimal one. In the article in Nature the term was 
purposely discussed in its most general aspect, and 
if the writer in the Elcctricjal Review considers this 
to be an indicatidn of ‘“confusion,” he and other 
advocates of currency reform would do well to remem- 
ber that they have only themselves to blame if endless 
confusion arises from their failure to adopt a more 
distinctive name for their system. We arc now told 
that the proposal would not have any effect on inter- 
national commercial transactions conducted on a large 
scale (the pound bein^' unaltered), but that it w^ould 
alter the copper coinage. T^c change in the latter 
would be far more confusing to the working classes 
and the poor than the rhere d9i4>hng or halving which 
gave so much trouble in Austria, although it only 
involved renaming tlie kreuzer • while still retaining 
the monetary y^Iue of that coin. The present reply 
.fully confirms tne main contention* of our article, 
namely, that *it would be a serious mistake to spoil 
our prospects .of adopting international standards of 
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weights and measures by associating them wUK a 
proposal of so fundamentally different a character. 

The Electrical Review for February 4 contains an 
illustrated article on the laboratory for heating and 
ventilation, which has been opened at University 
College, London, under the charge of Mr. A. H. 
Barker. The equipment described consists mainly of 
apparatus for measuring temperatures, radiated and. 
convected heat, the efficiencies of gas and electrical 
radiators, for testing hot-water pipes, for determining 
the slope of temperature through the walls to the out- 
side, and for measuring the resistances of air ducts. 
Mr. Barker’s laboratory appears to be the first one 
established by any university for the special study of 
the scientific problems of heating and ventilation, but 
some important pioneer work on the scientific treat- 
ment of ventilation was done by .Sir Napier Shaw in 
the Cavendish laboratory at Cambridge twenty years 
ago. We welcome the inclusion of this work within 
the sphere of the University, and hope that ere long 
even those who now advocate the study of Greek 
verse as an uprivalkjd educational training wmII look 
on the scientific study of ithe problems underlying 
everyday life as worthy of some considtiration. 

Instrument-makers will find some useful sugges* 
tions in a short paper by Mr. A. P. Trotter in the 
Journal of the Institution of Electrical Engineers for 
February i. In 1908, Mr. IVqtter prepared some 



Numrrsls deHijtncd by Mr. A. P. Trotter, min mum thickiiesi. 


notes on the most suitable numerals for the scales 
of measuring instruments; these were recently placed 
at the disposal of the Meter Panel of the Engineering 
Standards Committee, and have now been published 
at their suggestion. Most of the figures which Mr. 
Trotter proposes as “standard” combine the maxi- 
mum of legibility and convenience with a considerable 
degree of elegance; his 2, 3, and 7 are admirable. A 
more open 5, with the vertical and horizontal Ifties 
further to the right, may, however, be preferred; and 
this would enable the tails of the 6 and 9 (which if 
is^roposed should simply be an inverted 6) to be set 
at a less violent and unconventional angle without 
danger of confusion between the 5 and *6; the exten- 
sion of the horizontal bar of the 5 to the right, beyond 
the rest of the figure, would preserve its distinction 
from the 3. A slightly wider 4 would also be an 
improvement. 

One of the principal effects of the war on chemical 
industry in this country has been to curtail largely 
.the supplies of sulphuric acid available, and to produce 
an increased output of acid sodium sulphate or ” nitre- 
cake.” In many €ase.s it would appear possible to 
utilise the nit/e-cake as a substitute for sulphuric 
acid. The Chemical Trade Journal of January 2 m 
contains an article dealing with the question. . A 
special committee has been appointed in the We‘’t 
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llidinfcf to devise regulations for the substitution of 
nitre-cake for sulphuric acid in various processes of 
the woollen trades, and to arrange for the best centres 
to which the Government Explosives Department can 
send quantities of nitre-cake for the convenience of 
local users. The greatest difficulty lies in carting and 
transport. It is pointed out that the shortage of acid 
, seriously affected the wire trade of some districts, 
and that the Government, although taking action 
with regard to the textile trades, has apparently not 
yet realised how seriously the wire trade is affected 
by the shortage of acid. 

The final general memorandum on the indigo crop 
of 1915-16, based upon reports received from provinces 
containing practically the whole area under indigo in 
British India, has been issued by the Department of 
Statistics, India, and forms tnc subject of a short 
article in the Chemical Trade Journal of January 29. 
The total area (314,300 acres) is 112 jx^r cent, in 
excess of the finally revised value of last year (148,400 
acres). The total yield of dye is estimated at 
39,900 cwt., as against 25,200 cwt., or an increase 
of 58 per cent, 'fhe average output per acre works 
out at 14 lb., as against 19 lb. in the preceding year. 
The increase in area is due to high prices of indigo* 
due to the war, which range from 12s, to 135. a lb., 
as txmipa^cd with 2s. 8d. in 1913. The season on 
the whole has not been favourable to the crop, except 
in Madras. In soihe places poor crops were obtained 
’ OK’ing to a scarcity of trustworthy seed at the sowing 
time. Data are given showing the quantities of 
natural and synthetic indigo imported into the United 
Kingdom in the last five years. 

A PAPER on turbo blow^ers and compressors was 
read recently before the South Wales Institute of 
Engineers, and is reprinted in Engineering for 
February ii. The authors, Mr. H. L. Guy and Lieut. 
P. L. Jones, give very full details and methods of 
design for both classes of machines. There is also an 
appendix on the measurement of large quantities of 
air, and the authors state that the most convenient 
an$l accurate method consists in discharging it into 
the free atmosphere through a standard convergent 
nozzle. A drawing of this nozzle is given. Care must 
be taken that the air approaches the nozzle in a steady, 
uniform stream. It is only necessary to measure the 
temperature and pressure before and after the nozzle 
in order to t>c able to calculate the volume of air p^s* 
ing through it. The coefficient of discharge has been 
measured fof the author’s standard nozzle and has 
been found jto be between i-o and 0*99. 

Messrs. Dueau and Co., Ltd., will publish almost 
immediately a translation of Thonner’s “The Flower- 
ing Plants of Africa : an Analytical Key to the Genera 
of African Phanerogams.** The work, which has 
been revised and brought up to date, will contain 
150 plates. 

. The Cambridge University Press has undertaken 
the publication in this country of two new American 
medical journals, viz., The Journal of. Cancer Re^ 
search and The Journal of Immunology » The first- 
naffied periodical (which will be issued quarterly) will 
be the official organ of the Avaerican Association for 

NO. ’ 2417, VdL. 96] 


Cancer Research, and contain contributions dealing 
with statistics, immunology, pathology, and inherit- 
ance. The second journal will be a bi-monthly, and 
represe^nt the American Association of Immunologists 
and the New York Society of Serology and Hemato.^ 

The following monographs are in preparation for 
publication by the Ray Society : — ^The British Centi- 
pedes and Millepedes, by W. M. Webb; The British 
Earthworms, by the Rev. H. Friend; The British 
Hydrachnida?, by C. D. Soar and W. Williamson ; 
The British Ixodoidea, by W. F. Cooper and L. E., 
Robinson; and The Earwigs of the World, by Dr. M. 
Burr. The three following works are in course of 
publication : — ^The British Desmidiaceae, by W. and 
Prof. G. S. West; The British Freshwater Rhizopodn 
.'ind Heliozoa, by the late J. Cash and G. H. Wailes;. 
and The British Marine Annelids, by Prof. W. C. 
McIntosh. 


OUR ASTRONOMICAL COLUMN. 

Pekkinp/s Comet (1896 VII.). — This periodic comet 
is due to return to perihelion about the middle of 
April. Search ephemerides have been calculated by 
Dr. G. Stracke from orbital elements obtained from 
observations made during its 1909 apparition for three 
assumed dates of perihelion passage, namely, April 
7*5, 15*5, and 23*5, and are given in Circular No, 500- 
of the Astronomische Nachrichten. The comet is ap- 
parently close to the sun on the opposite side from 
the carth» and at perihelion will be 200 million mRcs 
from the latter. 

Comparison of Pendulu.ms. — The method of coin- 
cidences enables the rates of pendulums to be com- 
pared with considerable accuracy even without acces- 
sory apparatus. Using the “flash-box’* — an optical 
device that enables the moment of coincidence to be 
determined with greater precision — estimations of one- 
thousandth of a second are usually made in gravity 
work. Seven significant figures are obtained in the 
deduced times of oscillation of “half-seconds** pen- 
dulums. An even higher order of accuracy is claimed 
for an electro-acoustical method tried by M. A. Perot 
(Comptes rendus, clxii.. No. 5), that is stated to render 
sensible periods less than 1/250,000 of a second. The 
arrangement employed consists of a battery and con- 
denser shunted through very high resistance, connected 
in parallel to two opitn circuits, including telephones. 
Contacts made by the pendulums under comparison 
make the circuits, and equality of. the sounds given by 
the two telephones indicates coincidence. 

The Variation of Latitude.— Prof. Kiyofusa 
Sotomc, who for a number of years had charge of the 
latitude observations at Tokyo, suggests an explana- 
tion of the Kimura “c,** also embracing the lesser- 
known term given by the chain-method of reduction,, 
namely, the “closing sum.” Both together are held 
to be a measure of the “imperfection” of the spirit- 
levc'l. In the course pf evaluating the microineter 
screw by high-latitudc stars, it was found that whether 
the zenith telescope in the east or west position 
the bubbles of the p«in«o^attached levels showed a 
southerly creep about four times greater in winter 
than in summer. Fdr this two causes are found to be 
about equally operative ; one resides in the spirit-levels 
and is independent of a regular northward tilt of the 
telescope that accounts for the other half. The vary- 
ing inclination of the telescope is .due to differential 
changes in the stand and also to a periodic diurnal 
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tilting of the pier and ground. Both these effects are 
of thermal origin, meteorological conditions modified 
by the observer’s presence being responsible for the 
former, the latter being due to solar heating'. Even in 
the underground chamoers where horizontal pendulum 
work is carried on, daily oscillations of level due to the 
sun have been manifested. Prof. Sotome next investi- 
gates the theory of the motion of the level bubble, the 
upshot being that the imperfection of the spirit-level 
is not negligible in zenith telescope observations. It 
is instructive to note that the errors under investiga- 
tion are of the order of hundredths of a second of arc 1 
It is finally concluded that both the “s” term and the 
“closing sum” would vanish if the spirit-level were a 
perfect instrument or if it were replaced by means 
more nearly ideal, s,uch, for instance, as presented 
by the Cookson floating zenith telescope (Journ. Coll, 
of. .Sci., Tokyo, vol. xxxvii., art. 3). 


mNOSAVRi^. 

* 'T''HE American Museum of Natural History, New 
* York, has just issued Handbook No. 5, giving a 
popular and well-illustrated account of the Dinosaurs. 


Restoration rif an iKuanoMont Dinoiinur, M/vir/c'c/z/j, from the Upper Cretacsous of 

Wyoming, U..S.A , by Dr. C. W. Gilmore. Height 4 ft., length 10 ft. 


ft has been prepared by Dr. W. D. Matthew, and is 
in large part a reprint of papers already published by 
himself, Prof. H. F. 0 .sborn,^nd Mr. Barnuni Brown. 
Prof. S. W. Williston has also contributed an interest- 
ing historical chapter on the first discovery of Dino- 
saurs in western North America, in which he himself 
took a prominent part. There is naturally .some repe- 
tition in the reprints, with occasionally divergent 
opinions; but the handbook aflords an admirable 
glimpse of the various groups of these strange Meso- 
zoic land-reptiles, besides an ample discu.ssion of the 
theori.es as to thdr modes of life. Several of the Beau- 
tiful illustration.s arc only irccessible elsewhere in 
technical memoirs, and Dr. Matthew has added some 
new synoptical diagrams which will be useful to 
studentV. 

A small bipedal Dinosaur related to the familiar 
Iguanodon, and almost identical with the English 
Wealden Hypsilopl\pdon, has been discovered in the 
Upper Cretaceous' Lance Formation^ of Wyoming, 
U.S.A. The greater part of a skeleton, lacking only 
the skull and neck, has lately been uncovered in a 
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.slab of rock in *the United States National Museum, 
and is des'cribed by Dr, C. W. Gilmore in No. 2127 
of the Proceedings of that museum. The bones lie 
almost in their natural position, and *Dr. Gilmore has 
wisely decided to leave them undisturbed in the matrix. 
There are also slight traces of the skin, with fine 
epidermal tubercles, but no dermal ossifications. The 
reptile is named Thescelosaurus neglectus, and when 
restored with the head and neck of llypsilofhodon, 
foxi, appears as represented in the figure which we 
copy from Dr. Gilmore’s paper. In this attitude it 
would measure about 4 ft. in height, and il is obviously 
of very agile proportions, adapted for rapid running, 

i JuXTILATION OF SOILS. 

T he relation of soil gases to crop production has 
received considerable attention during the past 
year, notably in India. In Bulletin No. 52, issued 
by the Agricultural Research Institute, Pusa, Mr. 
and Mrs. Howard discuss the ventilation of soils in the 
great alluvial plains forming the Ganges basin and 
in the Quetta valley of north-west India. The authors 
think that, in a country like India, where water is so 
often the limiting factor in crop production, too little 
attention has bi'cn paid to the iiii- 
portance of continuous gaseous inter- 
change between the soil and the 
atmosphere during the growing 
period. The conclusions reached in 
this paper are not based on direct 
. ’ .. <\\periment, but on long-continued 

and almost cUiily observations 
on the growth of crop.s. Aiitiyi- . 
paling criticism on the lack of 
what they term “ test-tube evidence,” 
the authors point out that the great- 
est advances in British agriculture, 
both as regards crop production and 
the improvein^nt of stock, have been 
made! by similar methods. 

Having reviewed in detail Ihe 
agricultural factors of the Bihar dis- 
“ Irict, the phenomena of growth of 

the more important field crops and 
‘ trees are briefly d<‘scribcd. A larg<i 
-i . . j number of examples are given to 

.. ^ j illustrate the advantage derived by 

various plants from a fren^ air supply 
upper CreiacTOus of to their root systems. The 

’ chief object of the cultivator 
of these alluvial soils should 

be to increase jjorosity and,' in the absence of farm- 
yard manure, green manuring or the use of broken . 
brick or tile is recommended. The latter method re- 
quires less cultivation. 

Similar observations are recorded in the Quetta 
valley, where both climate and soil differ epnsidor- 
ably from tho^ of the Bihar district. • Under condi- 
tions of artificial irrigation the flooding of tfie Tand 
tends to park the soil and cut off the supply of oxygen 
to the plant roots. It is claimed that the principle of 
more air and less water will not only yield a greater 
ci'op, but result in a valuable saving of irrigation 
water, ^ The paper concludes with a reference to the 
ecological aspect of soil aeration as shown by the dis- 
tribution of the gram-growing areas of India. This 
plant requires a great deal of air, ^nd only a moderate 
amount of water. Wherever it is successfully grown 
the soil and syctem of cultivation are favourable to 
root aeration. ^ The authors are to be congratulated on 
their systematic collection of data, which show clearly 
the importance of controlling the relation between -air 
and water in the soil. 
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LACE-WING FLIES. 

T he latest number of the Arxivs de Vinstitut de 
Cienciest published at Barcelona, contains an 
excellent monograph of the Chrysopidas of Europe 
from the pen of Father R. P. L. Nav^s, the well- 
known authority on the order Neuroptcra, The pre- , 
sent group, sometimes known as Hemerobiidas, and i 
in tms country as “lace-wing flies,” or “golden- | 
eyes,” presents many features of interest. From the j 
point, of view of economic entomology its importance 
rests on the fact that in the larval stage it is a great 
destroyer of aphids. Unlike the almost stationary 
larvae of the Syrphids, or hawkflies, which are also 
of much value as devourers of plant-lice, the Chrysopid 
larva is able to move actively about from place to 
place in search of its prey. In this it resembles the 
larva of the ladybird, another great ally of the agri- 
culturist against the same enemy. 

The Chrysopid in its perfect state is a beautiful 
object; the fresh green colour of its body, which is 
also prolonged into the delicate tracery of its wings, 
and the large lateral compound eye-masses, which 
shine during life like burnished gold, give it an attrac- 
tive appearance. This, however, is scarcely borne out 
by its behaviour, for it is capable when crushed or 
otherwise injured of emitting a rhost disgusting odour. 
The latter property may perhaps serve in some degree 
as a protection to the insect, a suggestion that seems 
to be favoured by its feeble and fluttering mode of | 
flight. The ova are curious structures, being fastened I 
in groups to the surface of a leaf by means of slender ' 
footstalks, thus, as Fr. Navels points out, resembling a 
growth of minute fungi. 

The present treatise, which is well illdstrated, gives 
^full description of all the European Chrysopids, with 
a complete bibliography and a key for the diagnosis 
of the various species. 

THE POSITION OF SCIENCE. 
Memorial fro!^ the Imperial College. 
following memorial, presented by the Right 
Hon. Arthur 11 . D. Acland, chairman of the 
Executive Committee, and Sir Alfred Keogh, rector 
(now acting as Director-General of the Army Medical 
Service) of the Imperial College, and by Sir John 
tVolfe-Barry, chairman of the delegacy of the City 
and Guilds (Engineering) College, has been forwarded 
to Ix)rd Crew’e, chairman of the governors of the 
college : — 

“To the Marquess of Crewe, K.G., Lord President 
' of the Council, Chairman of the Governors of the 
Imperial College. ‘ ^ 

“We, the undersigned, desire to support the Memo- 
randum on the neglect of science in this country 
which was 'signed by thirty-six eminent men of sdience 
(including four former professors of this College), and 
published ofl February 2 last; and as the Imperial 
College is directed by its charter to concentrate itself 
on ‘ Science in its application to Industry and to give 
the highest specialised instruction, and provide the 
fullest equipment for the most advanced training and 
research* in various branches of science, wc think it 
right to call your Lordship’s attention to the extreme 
importance of this question at the present crisis in 
our national history, 

“In the Memorandum it is truly said that 'This 
grave defect in our national organisation is no new 
thing. . . . • In the year 1887 Pi;of. Huxley, who 
was for fifteen years Professor and Dean of the Royal 
College of Science and Royal School of Mines, which 
ar.c now with the City and Guilds (Engineering) Col- 
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lege integral parts of the Imperial Colfege, said.: — 
‘ Everybody . . • here is aware that^ at this present 
moment there is hardly a branch of trade or of com- 
merce which does not depend, more or less directly, 
upon some department or other of physical science, 
which does not involve, for its successful pursuit, 
reasoning from scientific data.* This statement re- 
mains as true now as when it was made. 

“We do not wish to take up your time by asking 
you to see us personally, but we consider it to be our 
duty to let you know as our Chairman that wc cor- 
dially support the views of the signatories to the 
Memorandum, and sincerely hope that in a matter so 
vital to the welfare of the country remedial measures 
may be adopted.” 

The memorial is signed by the following professors, 
chairs being given in brackets : — H. B. Baker (Chem- 
istry); V. H. Blackman (Plant Physiology); W. A. 
Bone (Chemical Technology — Fuel and Refractory 
Materials); H. L. Callendar (Physics); H. C. IJ. 
Carpenter (Metallurgy^ C. Gilbert Cullis (Economic 
Mineralogy); W. E. Dalby (Mechanical and Motive 
Power Engineering); Stephen M. Dixon (Civil En- 
gineering); J. Bretland Farmer (Botany); A. R. For- 
syth (Mathematics); A. Fowler (Astrophysics); Wm. 
brecheville (Mining); Percy Groom tPcchnology of 
Woods and Fibres!; E. W. MacBride (Zoology); T. 
Mather (Electrical Engineering); J. C. Philm (Physical 
Chemistry) ; H. G, Plimmer (Comparative Pathology) ; 
R. J. Strutt (Physics); Jocelyn Thorpe (Organic Chem- 
istry); A. N. Whitehead (Applied Mathematics); W. 
Waison (Physics); and W. W, Watts (Geology). 

SCIENCE AND GOVERNMENT. 

P ROF. E. B. POULTON, in delivering the 
third Galton lecture before the Eugenics 
Education Society on February 16, said that 
the justification of the society lies in the fact 
that man, acting in a community, cannot 
help letting loose the forces that “improve or 
impair the racial qualities of future generations either 
physically or mentally.” When these 'forces arc tre- 
mendous, as in war, immense future clTects must 
follow. The victory of Germany would impose upon 
mankind a new criterion, leading to the predominance 
of a revolting type. But every law, custom, or tradi- 
tion by which society helps or restrains any of its 
individual members has some effect for the gogd or 
for the evil of future generations. Society is influ- 
enced by the tradition that marriage between first 
cousins is injurious. In consequence of this tradition 
such marriages are less frequent than they would 
otherwise be. There is no evidence that the tradition 
is well founded, and, in July, 1870, Charles Darwin 
wrote to Sir John Lubbock, pointing out that it was 
“maijifestly desirable t\At the belief should either be 
proved false, or should be confirmed,” and suggesting 
that the proper queries should be inserted in the forth- 
coming census. When the Bill was considered in 
committee, Lubbock moved to insert the words, 
“whether married to a first cousin,” but the motion 
was opposed for all sorts of frivolous reasons, and 
finally rejected by 92 votes to 45. The neglect of 
eugenics by the Governmenf has bean as con^icuous 
as its neglect of other Ji)ranches of science. Tnb next 
general election will reveal a revolution in the poli- 
tical thought of the country, and the urgent necessity 
for the society wilwVib to fight alongside the other 
sciences and the great business interests of the 
country, ensuring that scientific jnen and business men 
shall have weight in our future form of Government. 
When the warfeame the late Prof.* Meldola, with his 
unrivalled knowledge of the relations Jbetween science 
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and industry, was asked by the authorities to preside 
over some ooinmittoes and to serve on others in order 
to help the Government, and the country, out of the 
dilemma. He was too patriotic to refuse, but the 
strain was too p^rcat for one who was far from strong, 
and he died after a few months of overwork. How 
can the country be saved from the disastrous conse- 
quences of the neglect of science? How can the 
society hope to improve, by means of an enlightened 
Government, the racial qualities of future generations? 
The remedy is simple, but there is every reason to 
believe that it will be effective. All that is necessary is 
to change the character of the examination for the | 
Civil Service posts and for the Army, giving science a | 
far more important place than it has held hitherto, i 
This change would at once react on our public schools 
and the old universities, and would bring the mem- 
bers of future Parliaments under the influence of 
science. 

POLARISED LIGHT AND ITS APPLICA- ‘ 
TIONS TO ENGINEERINGA 

O NE of the fundamental questions which arises in | 
the majority of engineering problems is the 
design of a structure or machine which will carry 
out some predetermined .work in an efficient and ! 
economical manner, and whatever the problem may | 
be, it is almost invariably bound up with the arrange- 
ment of a number of connected parts designed to resist 
loads which are imposed upon them. 

The machines and structures which the engineer has 
to construct are almost infinite in their variety, and 
each one usually presents a new and a difficult 
problem, especially as regards the stresses whfeh may 
be imposed upon its parts, and the way in which these 
stresses are distributed. 

It is a common experience among engineers to find 
themselves confronted with a stress problem in their 
designs which presents almost in.soluble difficulties; 
it ohen defies matliematiral procc.sses, and is beyond 
the scope of any previous physical investigation. But 
it must be solved, if onlji approximately, and the 
imperative need of an answer renders it advisable to 
make experimental investigations before proceeding 
with an important work of construction. 

It is perhaps somewhat severe, but not untrue, to 
say that engineers have not always made the fullest 
use of the discoveries of pure science in their prac- 
tice; ‘and it is remarkable that a discovery of Sir 
David Brewster, in i8i6, that transparent materials 
when stressed become doubly refractive,, should not 
have been more frequently pressed into service, for its 
use was immediately obvious to the discoverer, who 
pointed out that th«’ stres.ses in the arched rings of 
bridges could be rendered visible in ;i gla.ss model by 
aid of the doubly refractive effect produced by a beam 
of polarised light. 

Here and there one finds ncrounts of applications 
of this property for engineering work, but usually 
with little success, mainly owing, no doubt, to the diffi- 
culties experienced in shaping glass models to the 
required form ; but when these arc overcome the 
value of the information gained is very great, as, for 
instance, in the pecent valuable investigations of the 
stresses made upon .a glass model of a reinforced 
concrete arch by M. Mc*snagc^, of Paris, who used 
the results so obtained for the design of an arch of 
about 310 ft. span, with a mo^ ^ratifving agreement 
between the stresses in the actual bridge and its 
'model. The expense and difficulty of constructing 
glas.9 models are a bar to their general use, and other 
transparent mate|lkls arc now available which offer 

1 Xtiridge^ from a (K^roursn H**Iivered at the Ko>aI Institution on Friday, 
February 18, by Prof. E. G. Coker. 
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many advantages, in that they arc strongly doqblv* 
refracting under 'stress, are easily fashioned with 
engineering tools, and are not readily broken or 
damaged, while the cost is insignificant. 

Here, for example, is a rough model of an arch- 
ring, made of xylonite, and you observe that when 
loads arc applied, it glows with colour in the polarl- 
scope, and a picture of the state of internal stress is 
obtained which can be readily interpreted. 

Measurement hy Colour Effect. 

Wo can estimate simple stresses by the colours 
observed. 

If, for example, we take a strip of transparent 
material, and arrange the optical apparatus so that 
when the strip is unloaded no light is transmitted, the 
effect of a moderate tension causes the specimen to 
appear a greyish-white, and, as the stress increases, 
the colour changes by insensible grad<ations to a 
lemon-yellow, then to a reddisli-purple, and, with a 
very little increase of stress, to a well-defined blue. 
With a further increase of stress, the scale of colours 
is approximately repeated for twice the intensity of 
stress, and the relation of colour to stress can be easily 
determined. 

For simple tension and compression, therefore, the 
.stress intensity may be inferred by observing the 
colour bands, bearing in min^ that both tension and 
compression produce similar effects, if changes in the 
thickness of the material are allowed for. Thus, if 
we take the case of a transparent beam subjected to a 
uniform bending moment, a system of colour bands 
is obtained, distributed as shown in the arcopipanying 
experiment, and, by inspection, the distribution across 
the section can be determined a*s shown in the 
diagram. 

This case and others which have been examined 
afford instances where the results of optical experi- 
ments can be compared, not only with mechanical 
measurements of strain, but also with the theory of 
the distribution of stress in materials ; and the experi- 
mental determinations for a transparent material show 
a very good agreement with strain measurements and 
with the precise theory. We can, therefore, feel very 
confident that in more complicated cases the stresses 
in a transparent model are similar to those in a metal. 
For example, a beam with a notch cut in it may be 
taken (as shown), and, as might be expected, the 
effect of the notch is seen to increase the stress in 
the material very considerably. The distribution is 
now much more complicated than it is in a simple 
beam; the neutral axis has moved towards the notch, 
while the colour effects sIkav that the maximum stress 
is at least twice as great as that in a beam withofit 
a notch. 

Laws of Optical Effect, 

In most of the cases arising in engineering work 
tlie stress distribution is even more complex, but it jfi 
known that any case of stress in the plane of a plate 
can always be represented by two princf))al stresses 
at right angles, and if the magnitude and direction 
of these are determined for all point.s the “stress dis- 
tribution is solved. 

In order to obtain an experimental solution of this 
problem, it is necessary to inquire into the relation of 
the optical effect to the principal stress intensities at 
a point, and it is cc^y to show this by simple experi- 
ments. If, for example, wo take two tension^ members 
’and .subject them to the same uniform stress intensity, 
the colour effects produced by interference will be pre- 
cisely the same for each, while if they are superposed 
the colour effect is that produced on a single 
member under twice the stress. If, however, 
two equally .stressed tension members of the 
same thickness are crossed, the common, area gives a 
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dark field, showing that the stress effect of one 
neutralises that of the other. The same dark held 
is produced if an. equally stressed compression member 
is placed with the direction of stress parallel to that 
of the tension member, and we may readily verify 
in all cases that tension and compression stresses in 
the same direction add their effects, while stresses in 
directions, at right angles subtract them. 

ITic latter result is of chief importance, since the 
stress at any point of a plate can always be represented 
by the stresses p and q at right angles, and their 
optical effect is therefore proportional, p — q> The 
value of the stress difference may therefore be deter- 
mined by matching the optical effect produced at the 
given point with that produced on a simple tension 
•or compression member. The eye is, however, not a 
very trustworthy instrum(‘nL, especially after the 
fatigue of a few minutes* exposure to a brilliant 
light; and it is better still to reduce the optical effect 
to zero by a simple tension or compression member 
set along one of the directions of principal stress, and 
stressed until a dark field is produced. 

The laws which the optical effects obey may be at 
once utilised for a variety of cases of practical interest. 



obtained, while the dotted curve represents the results 
of calculation. 

In an experiment carried out on a ring in which 
the inner radius, fi=: 071 In., and the outer radius, 
»'*=i'43 in** ^ pressure of 900 lb. per sq. in. was 
applied to tiie interior of the ring, and the experi- 
mental values compared with those obtained by cal- 
culation. The following results were obtained : — 

Table I. 

(/> -y) ill Ib. per incli 
IfxpcriuienLal value 


Radius 




CnlciiUtcd 

r inches 

Ob-erved 

Corrected for 
cup leathei 

v.'tliie 

071 

2100 

2185 

2400 

085 

1560 

1625 

1660 

1*00 

1185 

1230 .. 

1205 


870 

90s •• 

910 

1*30 

670 

700 

7^5 

1*43 

— 

— 

588 


The results show a fair agreement with the theory, 
which is really closer than the numbers indicate, owing 



Fig. 2. 


Thick Cylinder, 

An example is furnished by piping for transmitting 
fluids under pressure. The action of water, or other 
’ fluid, in a' pipe, can be imitated by applying a 
»uniformly distributed pressure to the interior of a 
ring, such as is now shown, where the application of 
a uniformly applied pressure produces a stress disln- 
bution in the circular ring of a perfectly symmetrical 
character. The arrangement of the colour bands shows 
that there is a very large stress at the interior surface, 
diminishing rapidly at first, and afterwards more 
gradually as the outer surface of the pipe is approached. 
In this case there is known to be a radial compression 
stress accompanied by a circumferential tension stress, 
and the optical elTfects produced at any point are pro- 
portional to the algebraic difference of their intensities 
— in this case thenr numerical sum. • 

In a thick cylinder of these proportions the radial 
stress \fi not large, and its intensity can be determined 
independently, but the oombinod effects of both stresses 
have been measured here, and are plotted in Fig. i, 
in which -the firm line 'gives ^fhe experimental values 
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to the full pcessure recorded on the gauge not being 
effective, as will now lHf«describqd. 

As is evident, this stress problem requires the appli- 
cation of a measurable fluid pressure to the cylindri^l 
surface of a ring, in such a way that no essential 
part is obscured from view, and a simple and effective 
means has been devised for this purpose by my 
assistant, Mr. F. H. Withycombe. 

Fig. 2 is a photograph of the complete apparatus- 
for applying internal and gxternal fluid pressure to 
rings, and drawings of the essential Hetails are .shown 
in cross section in Figt 3. 

Fluid pressure of water or other liquid is applied by 
the action of a small hand-pump P, the piston of 
which is actuated by*a^rew to force oil at any desired 
gauge-pressure int<q the annular space between two* 
metal discs A, B, bolted together to hold a retaining 
ring C, shapec^ like a Bramah cup-leather to ’preyent 
leakage of the fluid. This retaining ring proje^s 
slightly beyond the periphery of the discs, and carries 
the transparent ring to be stressed. The cup-leather 
is itself so thin that a pressure of a, few pounds per^ 
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square inch will burst it, but when the ring D is 
mounted upon it, even a pressure of 2000 lb. per sq. in. 
may be applied with safety. In the experiments de- 
scribed above, the ring had a thickness equal to the 
interior breadth of the cup-leather, but a small per- 
centage of the total pressure is absorbed by this 
leather, and is not exerted upon the ^ ring. The 
experimental results must therefore be slightly lower 
than the calculated values, and, if the correc^tion is 
made, there is a very good agreement, as the table 
shows. In more complicated cases the stresses are 
less amenable to calculation, as in cylinders provided 
with ribs for aeroplane engines, or tubes constructed 
in sectors bolted together, as in underground railways, 
but it would not be difficult to determine experiment- 
ally the stresses produced under working conditions, 
although not in so simple a manner. 

'So far our measurements have only utilised a pro- 
perty which enables us to measure the dilTcrence of 
the principal stresses at a point in a plate subjected 
to plane stress, but by far the greater number of 
problems require a knowledge of the magnitudes of 
each stress separately, as well as their directions, and 
it is to these determinations which wc must now 



Cross-Se3tion. 


Kk: 3. IVes'ure chainlieis for applyins fluid p cssurt* to the iiiterual and 

CAteriinl buundaries uf ring*.. 

address ourselves. First, as to the determination of 
the magnitude of the principal stresses 

Principal Stresses. 

A measure of the sum of 'the principal stresses at 
a point can be obtained, as Mesnager suggested, if 
advantage be taken of the fact that the stress causes 
a change in the thickness of a plate of material pro- 
portional to the sum (p-^-q) of the principal stresses in 
its own plane. If, for example, both stresses arc 
tensions, there will be a lateral contraction of 
(^fi-q)/inE, where E is the modulus of direct elasticity, 
and m is Poisson Js ratio. «iBoth these latter quantities 
can be- determined, and the sum of the stresses can be 
measured, if an extensomete/ is used of sufficient 
accuracy, to measure the lateral contraction. For each 
1000 lb. of stress intensity, tli^ Wresponding lateral 
contraction for plates of the usual thickness of J in. is 
• 1/3000 of an inch, and^to measure such a quantity to 
an -dccurapy of withm i or 2 per cent., it is advisable 
to use an instrument fapable of indic;»ting a change 
of at least one-hundredth of this quantity; such 
changes have, been measured with fair accuracy by 
^using a lateral extensdnifeter capable of detecting a 
change of about ‘half a millionth of an i.irh. An in- 


strument of this kind has been employed by Mr. 
Scoble and myself for an investigation of the stress, 
produced by a rivet in a plate, and h photograph of. 
one form of this apparatus is now shown on the 
screen. 

For investigating cases of plane stress in general 
the combination of the optical and mechanical methods 
described here is chosen, in which the sum of the two ■ 
principal stresses at a point is found by a lateral 
extensometer, and the difference by an optical measure- 
ment, since both can be made to depend upon mechan- 
ical measurements only, and are therefore particularly, 
adapted for engineering work. In some cases it 
requires considerable care to obtain accurate valuo.s of 
each quantity separately, especially if one stress is very . 
much smaller than the other, as then minute errors of 
observation become a large percentage of the value of 
the lesser stress; but possibly this difficulty would be 
met with in any other method. 

Lines of Principal Stress. 

Reference has already been made to the fact that 
any state of stress at a point in a plane may bo repre- 
sented by a pair of stresses at right angles through 
the point. 

Between crossed Nicol’s prisms a loaded plate 
shows, in general, dark bands, which mark the posi- 
tions of all points where the directions of principal 
stress correspond to the axes of the polariser and 
analyser, and by varying the angular positions of 
these latter a scries of bands is obtained, each corre- 
sponding to diTinitc directions of tfie axes of stress. 

If, for example, the case of a simple tension YnenT- 
ber is taken, with notches in it on each side as shown, 
dark bands arc obsc.Tved, and these change their posi- 
tions as the axes of the optical apparatus are rotated. 
A diagram may bo constructed which shows the centre 
lines of a number of these curves, with the directions 
of the axes of stress marked on them. Other lines 
of principal stress at right angles to the first set arc 
also indicated by the measurements, and the two 
systems give a kind of framework diagram which 
shows the direction of the principal stresses at any 
point, and therefore completes the experimental soliu 
tion of the problem. The stress distribution^ in a 
plate cut to a required form, and stressed in an 
arbitrary manner by forces in its own plane, is there- 
fore capable of solution experimentally. 

Complete Solution. 

The complete experimental solution of the stress 
distribution in a plate stressed by forces in its own 
plane, may be illustrated by an investigation 
mentioned above ’ of the action of a rivet near 
the edge of a riveted joint, since we can deter- 
mine tho sum (P + q) of the principal stresses; their 
difference (p-^q)^ and their directions. In tljis problem 
we can no longer neglect either principal stress, and 
it is in general necessary to determine both their 
directions and magnitudes. If the uniform tension 
stress in the full section of a plate is represented by 
equally-spaced lines in the direction of stress,' we 
may expect to find alterations in their directions and 
•distances apart as they draw near to the discontinuity 
produced by the rivet, and an optical examination 
shows that the lines of stress .npproach one another 
very closely as thpy pass around the rivet, and after- 
wards diverge again if the overlap of the plate is 
sufficient to permit this. It is not difficult to explore 
the whole of a plate stressed in this way, by deter- 
mining both the sum and difference of the stresses at 
a sufficient number of » points* oTn the lines .of stress 
so found, and some of the measurements for the cross 
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section passing through the centre of a rivet in a plate 
arc^ shown in Table II., for the cpse of a plate in 
which both the overlap and the widths of metal on 
each side of the rivet are equal to the diameter of the 
rivet. 


StreW ratio** 


Taule II. 

htrrsscH acro'.’t ihe section 


r/a 

AW 

1*20 

140 

161 

I 80 

2'00 

2*50 

3*00 

JA" 

2 ’S 5 

2*20 

1 *84 

1-47 

118 

070 

0*22 


AW 

2 -80 

1*60 

I Oil 

076 

os6 

OIO 

- 017 

///» 


2*68 

1*90 

I 42 

i-ii 

0-87 

040 

0*025 

A// 


"0125 

0-30 

0*42 

0-35 

0-31 

030 

0*195 




Strc-sie*. on 

rentre line below 

rivet 




1*40 

1*50 

170 

I go 

2 20 

2*50 

2*80 

(A+A)// ■ 

“ 4 * 3 * 

- 2*32 

-0 90 

- 0*37 

0*41 

1*27 

2 05 

(A 

Pr)lP 

- 2*56 

-2 32 

-1*87 

~ 1 48 

' 1 25 

I 32 

1*60 

J’if 

... * 

“ 3 '44 

"2-32 

-I ‘39 

- 0-93 

-0*41 

-0 025 

0*225 

/.//* 

... - 

-0*88 

— 

049 

0-55 

0*84 

1*20 

1*82 


In these determinations the distance r of the point • 
examined is measured from the centre of the rivet 



Fig. 4 — Load Bp{>Iied by livet. Piin(.ipiyimtresse.s. 

in terms of its radius a, while the stress pr across the 
section and' the stress pt -in the section arc given in 
iArms of the mean stress. 

The Experimental values of the principal stresses arc 
given in Fig. 4. They show that the tensile stress 
at the cross section reaches a high value, 
while below the rivet an even greater com- 
jMlssion stress is produced. The iheasurcmcnts of 
radial stress along the sections chosen give marked 
compression close to the rivet, and it is worthy of note 
that they are very nearly zero at the outer boundaries 
of the plate, results which confirm the general accu- 
racy Of the measurements. Other measurements of a 
similar kind show that the action of a rivet produces 
an intense stress at the hole, somctiiyes reaching five 
times the stress in. a full plate. In a transparent 
model this is often accompanied by permanent over- 
stress and local yielding, which latter tends to equalise 
the stress in the matenal. 
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Blocks in Compression. 

A problem of considerable importance in practical 
engineering is the distribution of stress in a rect- 
angular block subjected to pure compression. This 
case occurs in the testing of materials when equal and 
oppositely directed loads are applied to the parallel 
faces of a short rectangular block, of a material like 
stone, brick, or concrete, to give a compressive stress 
as uniformly applied as is possible. 

The manner in which the load is applied to the end 
faces of such a rectangular block is known to exert 
an influence upon the distribution of stress and strain, 
and to obtain consistent results the end faces of small 
specimens are sometimes faced by .aid of a surface 
plate in order to give a uniform bearing. In a large 
specimen, where this process becomes very laborious, 
it is often faced with plaster of Paris, and plates of 
millboard arc sometimes interposed in addition, to 
give a uniform bearing area between the pressuri? 
plates of a testing machine and the specimen. 

It is difficult to determine exjjerimentally the distri- 
bution of stress in a short block of an engineering 
material, but if a transparent model is used the 
problem is comparatively* simple ; and it may there- 
fore be of interest to indicate what progress has been 
made in the solution of this practical problem by 
Prof. Filon and myself. 

In the majority of testing machines the mechanical 
arrangements for applying a pure compression load 
are defective, and for investigations of* this kind a 
special form of testing-machine was constructed 
to give a very accurately applied load ; and, 
in order to facilitate the measurements, it was found 
convenient to suspend the lateral extensometer, X, 
from a three-point support (Fig. ^), borne by a block 
sliding upon the vertical pillars P,, P* of the testing 
machine, and having two cross horizontal slides B and 
C at right angles, these latter being c.apable of 
adjiistniont by micrometer screws D and E, in 
such a manner that the measuring instrument could 
be moved to any position with respect to the spcci- 
^ men B, and the }»orizont;il and vertical co- 
ordinates determined to an accuracy of 
I / 1000 in. 

In the photograph now shown a block of 
square section is subjected to compression stress, 
and the optical effects show that the stress is far 
from uniform, although all possible precautions were 
taken to ensure a perfectly uniform bearing. It appears 
to bo of much less intensity at the end faces than 
at the centre of the block. The measurements con- 
firm this, and show that there is a very considerable 
end effect, tending to reduce the compression stress 
at the centres of the end faces, and only disappearing 
at a moderate distance away. In work of this kind 
where it is necessary tO examhic the effect of the 
pressure of an opaque body upon a transparent one* 
there is considerable difficulty in accurately measur- . 
ing the stresses very clo.se to the boundary between 
the surfaces. 

The diagram now shown of some preliminary 
measurements indicates the general character of the 
distribution, in which the curves denote the vertical 
compression stresses at variocis .distances from the end 
faces. . . ‘ . 

The non-uniform character of the stress distribution 
is evidently due to theVay in which the pressure is 
applied to the material binder test, and in this example 
the brass pressure plates prevent free lateral displace, 
inent of thMnatertal under jpad. If, therefore, a 
more extensible material is interposed for . trans^ 
mitting the load to the block, we may ex^ct to 
obtain greatest stress at the centre, anc^this is actually 
what occurs. 
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A convenient material to interpose is a thin sheet ' 
of india-rubber, and a photograph of the colour j 
effects dearly shows the widely different char- i 
acter of the stress distribution. The stress at ; 
the centre line is now the greatest, and it is, more- j 
over, artificially increased 20 per rent, or thereabouts, I 
for the same total load owing to the action of the ! 
interposed film of india-rubber, as the measurements j 



show. It IS, moreover, not a^,^eal effect confined to a 
small area at the ends, but exerts an effect over the 
greater part of the block. 

• The . injurious effect* of a lead plate, when applied 
to give a bearing over a block of* material under 
test, is confirmed by this experiment, and the mea.sure- 
menl;s give a quantitative estimate of the increase in 
stress intensity. 
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To ensure uniform stress conditions, the experi- 
mental results appear to point to the conclusion that 
the load ought to be applied through an- intermediate^ 
layer of the same material, and when this is carried 
out, the block shows a very nearly uniform optical 
effect, and the measurements prove that the stress 
intensity is nearly uniform throughout. 

Eye-Bars, 

A promising development of experimental work 
with polarised light, relates to the design of machines 
and structures, especially the detailed parts or com- 
ponents. It has already been pointed out that in tjio 
majority of cases the stresses in even the simplest 
members are so i^omplicated as to defy exact calcula- 
tion, and with the simplifying assumptions usually 
adopu^d, it'i.s necessary to allow for faulty methods 
by using a large factor of safety. 

VVe may take a very simple example in the rase of 
a member which is merely required to transmit a pull 
in the direction of its length by means of pins, as 
shown in the diagram. 

If \vc take a member of rectangular form bored 
out at each end to receive the pins, then it is at once 
apparent that the material around the pin is very 
highly stressed compared with the body of the m<*m- 
ber, and, as we have already seen in the case of the 
riv(*t, tlu're is a compression stress of very large 
intensity in one region, ai^d a tension stress of con- 
siderable magnitude in another, but in the main body 
of the member, the section is excessive for the load 
applied. We have here, in fact, the problem which 
confronted the Deacon in OHv< r Wendell Holmes’s 
story of the wonderful “One llo.ss Shay,” which “can*, 
a hundred years to a day.” 

Fur," saiil the I) ‘a* on, “ ’t’s mt};hty pliiin 
'rimt the w»Mkrs’ place mu*.’ xiaii’ llic slrain ; 

’n' the way i’ lix it, uz I mpinrain, 

Ih only jest 

'I'o make that place u/ strung uz the rest." . 

In practice, therefore, the superfluous material of^the 
mam body is cut away, and a link is obtained with 
swelled ends, shaped to resist in the best possible 
way the stresses which t oinc upon them. The form 
which these ends shall lake to ensure the niaximvvm 
possible strength is a problem which has exercised 
the minds of many engineers, particularly thoset 
<‘ngaged in the construction of large span-bridges of 
the pin-connected type, where such memberji oebur 
in considerable numbcr.s and of great size. 

Some of the forms of ends which have been 
very generally used are shown on the dia-^ 
gram, and their diversity indicates the un- 
certainty which is felt as to the best possible* 
shape; nor is it easy to devise a method of 
selection unless the stresses in these fot-ms can -be 
nu*asured. ^ ‘ 

^ An optical investigation of a model does this effec- 
tively and quickly. A very common foriji is^'that in 
which the swelled’ end has a contour bounded by a 
circle concentric with the pin, and if we use proper- 
tions very widely adopted, it is easy to see from the 
colour effects on the loaded model now shown, that 
the stress distribution is unsatisfactory; in fact, at 
the principal transverse section (Fig. 6) the normal 
stress is that of compression at the extreme edge, 
and undue stress is therefore thrown upon the* re- 
mainder of the section, to balance the total pull on 
the member. This is also indicated by the lines of 
stress which have been plotted from the observations. 

A much better shape is one devised by Berkeley, 
and the reason for its special excellence is, I think, 
clear from the picture of its stressed condition which 
is before you, from which you ’will see that the head 
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fis sdr proportioned that the principal transverse sec- 
tion is wholly in tension (Fig. 7) apd is much more 
^evenly distributed than before, while the elongated 
head allows a more even distribution in the longi- 
tudinal section. ^I'he contour is apparently not en- 
tlfcly satisfactory, as the head merges into the main 
body in a somewhat abrupt manner, and suggests 
^ that a more satisfactory solution would be obtained 
' by more gradual transition curves following one of 
' the system of curves of principal stress in a member of 
rectangular form, and of considerable width. If this 
is carried out as shown in the next model, you will, 
I think, observe that the effect of this change is a 
beneficial one, and the lines of stress are less curved, 
while there are no portions of the head which may 
be looked jipon as of doubtful utility. 




I Economy in the use and distribution of material 
resist stresses in a structure is clearly a most desir- 
'able end, and in perhaps no case is this more neces- 
sary than in some of the latest developments of 
modem engineering — the airship and the aeroplane — 
where weight is a most important factOr; and tenta- 
tive experiments upon models of links used in these 
structures show that some help in the solution of 
•.these ne'ft7 problems may possibly be afforded by 
.optical investigations. 

It would not be difficult to supply other examples, 
but tho cases already described are possibly sufficient 
to •show thb use of polarised light in engineering 
i«pPoblcms of stress and strain, and to indicate the 
possible* utility of stress pictures in other fields of 
i^applied •science and industrial research. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — Mr. G. W. Walker, F.R.S., formerly 
felloW^f Tllhiity College, Cambridge, has been ap- 
poipted Halley lecturer for 1916, in place of Prince 
Boris Galitzin, resigned. 

Tho report of the Committee for Rural Economy, 
which has -just been issued, records the fact that the 
whole of the staff of the school who are of military 
agQ have accepted 'commissions, or are otherwise 
e;igaged on work- connected with the war. The Sib- 
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thorpian professor (Prof. Somerville) h.'js also accepted 
Government work. In spite of depleted numbers, re- 
search haj been conducted on representative soils from 
the Belgian Congo, on soils in the Oxford district, 
on the reaction of soil constituents towards solutions 
of phosphate, the comparative value of high and low 
basic slag, the relation between hygroscopic value and 
the results qf mechanical analysis of soils, the effects 
of grass, etc., on tho growth of trees, the storage of 
fertility in grassland as the result of tlu: use of 
phosphates, and the life-history of Siignionola conL 
ferana, a microlcpidopteron. The Institute for Re- 
search in Agricultural Economics, the aim of which 
is the application of scientific discovery to the prac- 
tical business of food-production, has continued its 
work under considerable difficulty, mainly arising from 
the war. I'lic chief subject invest ig.ated has been the 
cost of production in agriculture, particularly in re- 
gard to the expenditure upon labour. An agricultural 
survey of Oxfordshire has also been carried out, but 
many promising inquiries have had to be sus|>«Mided. 

Tlie Board of Finance, presided over by Sir George 
Murray, has reported th;it, largely in consequence of 
the generosity of individuals, of the colleges, and of 
delegacies, the immediate difficulties of the year 1015 
have been surmounted. The Board concurs in the 
proposal to establish an “ Emergency Relief Fund,” 
and thinks that later on in the year it will become 
necessary to reconsider the financial situation. 

Leave of absence on account of war service has been 
granted to the professor of enginocTing science (Prof. 
C. F. Jenkin^, and the Waynflete ])rofessor of minera- 
logy (Prof, H. L. Bowman). 


Miss Sakaii llor.nORN’, who died on January 3, has 
left the sum of Tooof. to the London Si'hool of Medi- 
cine for Women. 

The conversazione of the Batters(*a Polytechnic will 
be held on Saturday next, February jU, The labora- 
tories, workshops, and the polytechnic ginerally will 
be on view, and the evcmbig affords ah opportunity 
for the public to see the kind of work which is carried 
on in the training of men and women to fit them for 
the higher technical posts in industrial life. 

Announcemf.nt of a gift of 50,000/. for a library for 
Amherst College was made at the annual banquet 
of the Amherst Alumni Association of New York. 
The library is, Science states, to be a numiorial to a 
graduate of the class of 1867 from a brother whoso 
name is withheld. A gift of 30,000/. from a graduate 
of Wellesley College toward the fund for a ad- 
ministration building is also announced by our con- 
temporary. The donor does not wish her name made 
known at present. ", , 

According to a correspondent of tlie Times, some 
education authorities are contemplating the re-intro- ^ 
duction«of slates to the schoolroom. Such a step 
would be a retrograde one, for it is generally recog- 
nised by hygienists that the slate and slate pencil 
— cleaned with saliva and sucked by the pupil-— possess 
considerable capacity for the spread of infections 
disease among the scholars. ^The writing on a slate, 
moreover, does not stand out so clearly as on paper, 
and the strain to the ey^s is therefore greater. 

In the Times of February 18 particulars are pub- 
lished of the loss of Awiries and museums by Serbia 
consequent upon the recent invasion by the enemy. 
In Belgrade King ‘Peter’s private library and the 
Royal collections were ransacked. At Nish, the com-' 
picte treasures of the National Library, the University 
Library, and the libraries of the various faculties, • 
which had been removed from Belgrade, were con- 
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liscated and sent to Sofia. The library of the Theo- ^ 
logical College of Prizrend met the same fate. The 
priceless treasures of the Ethno'graphical Museum in 
Belgrade have been disbanded, and are being divided 
between Austria and Hungary. 

The duty of the nation towards its children was 
never more serious and imperative than at the present 
crisis. VVe are under a grave obligation to raise up 
an educated generation of men and women to take the 
place of those who, being in the main the most virile 
of the nation, will suffer to an unprecedented extent 
death and disablement in the course of the war. We 
have found by bitter experience that our past neglect 
of education has placed iis in grave peril, both in 
respect of scientific military resources and in regard 
to industrial and commercial enterprise. Yet, despite 
the indubitable truth of all this, we find that the 
education committees are being subjected to extra- 
ordinary pressure by interested sections of the nation, 
not only in rural areas, but in industrial centres also, 
to ei'onumisc in essential featur«?s in the subjects and 
means of education, and, not content with this, in 
requiring that the children shall be released from 
school at an untimely age. In Lancashire it is de- 
manded by textile employers and employed alike that 
the full-time? school age shall be reduced ; in a com- 
mercial centre like Bradford a like demand is made, 
and throughout the agricultural areas the cry is that 
the children shall be placed at the disposal of the 
farmers. According to a statement made by the 
President of the Board of Education a few days ago, 
there are now some 8000 children otherwise legally 
liable to attend school who have been exempted by 
various education committees. The (iovernment should 
in this matter lead the nation and make? unmistakably 
clear that the child-life shall not be exploited, but I 
conserved so that physically and mentally it shall be I 
fitted adequ.itely for the onerous responsibilities which 
will surely be required of it. The women of the 
nation have shown how satisfactorily they have re- 
sponded to flip industrial demand, and there is little 
doubt that they would be*found equal under proper 
economic conditions to the claims of agriculture. 


SOCIETIES AND ACADEMIES. 

London. 

Hoyal Society, February 17. — Sir J. J. Thomson, 
president, in the chair. — A. R. Cushny and S. Yagi : 
The action of cobra venom. llie action of cobr.a 
venom has generally b(‘en suppostid to be exerted 
in part on the central nervous system, in part on the 
terminations of the motor nerves. It is shown that 
there arc no symptojms of r6ntral nervous action in 
either cold or warm-blooded animals, and that death 
occurs from paralysis of the motor nerve terminations 
in striated muscle. In the frog this is accompanied 
by slowness, and finally arrest of the circulation from 
a direct action on the heart.. In mammals the failure 
of the respiration is due to the paralysis of the respira- 
tory nerve terminations, but this is often accompanied 
^ the inhalation of saliv^, which accelerates asphyxia. 
The heart is also weakened by quantities of venom 
greater than the minimum lethal dose. A number of 
antidotes were examined, without any great success, 
because no antidote appeared c^ablb of ejecting the 
venoni from its combinations •im the tissues. — L. .Don- 
caster ; GaYnetogenesis and sex-detqrmination in the gall- 
fly, Neurdterus lenticnlaris. Part III. In N, lenti- 
culdHs' there are two generations in the year, agamic 
females appearing *in early spring, and sexual females 
and males in 'early summer. Previous work had 
shown that any • individual agamic female h<ns only 
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male or only female offspring, and the object of thd 
present work wa&»to discover the nature of the differ- 
ence betwceii these two classes of agamic females. 
Two possible cytological causes might account for the 
fact that some sexual females produce only malc-pro- 
ducing offspring, while others produce only female- 
producing. If each fiy pairs only once, the difference 
might depend on the existence of two kinds of males, 
or it might arise through differences in the maturation- 
processes of eggs laid by the two classes of sexual' 
female. No ^tological differences in the spermato- 
genesis of different males could be detected. The 
maturation phenomena of the eggs (about 300) of 
fifteen separate females have been examined, and while, 
they seem to fall into two rather distinct types, the 
differences are not sufficiently considerable to corrcla^ 
them with the sex-phenomena with any confidence.-^ 
Philippa C. Psdaile : The structure and development of 
the skull and laryngeal cartilages of perameles, with 
notes on the cranial nerves. The writer has had the 
unique advantage of examining in detail a series of 
six embryo skulls of perameles. The development has 
been observed and the ossification of the cartilage and 
membrane bones described and figured. Many ques- 
tions of interest have l)een noted, the most important 
being the affinities and formation of the ala temporalis 
and its subsequent ossification from cartilage and mem- 
brane. — ^J. C. Bose and S..C. Das : Physiological inves- 
tigations with petiolc-pulvinus preparation of Mimosa 
pudica» The present investigation is to show how an 
isolated preparation of petiole-and-pulvinus of Mimosa 
may be rendered as efficient for researche.s oi> irritability 
as the nerve-and-muscle prepara^on of a frog. On. 
isolation of the preparation from the plant, the shocK 
of operation is found to paralyse it. Kxperimen^l 

I condition.? are described for restoration of excitabifitv 

I which can be maintained uniform for more than 
twenty-four hours, after which a depression sets ii. . 
The rate of fall of excitability becomes rapid fo.ty 
hours after the operation, the sensibility hping finally 
abolished after the fiftieth hour. For the determination 
of the fdlc played by different parts of the pulymus 
in response and recovery, response-records were taken 
when selective amputation was made of (0 the upper, 
and (2) the lower, half of the pulvinus. It is shown 
that the excitability of the upper half is eighty times 
less than that of the lower. Chemical .n gents induce 
characteristic changes in excitability. The responses 
exhibit fatigue when the period of rest is diminished. 
The passage of a constant current is found toj*emcfve 
the fatigue. Response is enhanced under exposure 
to light, and diminished in darkness. Licrht is shoy^n 
to exert a direct stimulating, action on the pulvinus, 
independent of photosynthesis. Injury caused by cut 
or .section of the petiole induces a variation in the 
conducting power. Two different effects are pro- 
duced, determined by the tonic condition eff the speci- 
men. . In normal specimens, injury depresses the cocl. 
ducting power; in sub-ionic specimens it enhances it. 

I Paris. 

Academy of Sciences, January 31. — M. Camille Jordan 
in the chair.— The President announced the death of 
Guido Baccclli, correspondant for the section of medi- 
cine and surgery, and of Edouard Heckel, corre- 
spondant for the section of ^rural et'onofny. — A. 
Laveran ; Experimental infections of mice by^ Leish^ 
mania trolfica: a case of infection by the digestive 
tract. A detailed description of the transmission of the 
disease to a moiSse by a culture administered by the 
mouth. Three other mice, similarly treated, were not 
infectcd.-7-S. Brodetsky : An analogy between linear 
differential equations and algebraical equations.— »A. 

i Perot.; A method of observing the coincidences of two 
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il^iodic phenomena^ (see - p. 715}?— F. Jato and 
• , Mangano'jsc ' in .'$ome alpine springs, 
quantities • of manganese found vary from 
OCK3I mgr. per litre (Aix^os-Bains) to 0^46 
(Saint, Gervais). Ferruginous’ springs contain 
more manganese than those in the same region free 
from iron.— 11. Devaux : The presence of a coating 
resisting wetting at the surface of particles of sand 
and of arable soil. If particles of sandi dry or con- 
taining up to 0*5 per cent, of water, are dusted on to 
the surface of water, the greater part of the grains 
poat. If the moisture in the sand amounts to i per 
cent., all the grains immediately sink. The non- 
wetting of the surface of the sand grain is probably 
^e to the presence of a thin layer of organic matter, 
as this phenomenon is not shown biy calcined sand. 
Soils behave similarly, and the capillary effects pro- 
duced by this coating must have an important influence 
on plant growth.— Henri Grosheintz : An" installation 
permitting the javellisation of the whole of the muni- 
cipal water supply of the town of Thann. The special 
arrangement for mixing the solution of calcium hypo- 
chlorite vyith the water consists of a small pump con- 
nected with the large water lift pump, so that the two 
make stroke for stroke. In this manner 50 c.c. of the 
hypochlorite solution is injected per cubic metre of 
water. The bacteriological examination of the water 
[proved the efficiency of the treatment. 

February 7.— M. Camille Jordan in the chair.— L. 
Maquenne : Thp estimation of reducing substances in 
the presence of an excess of saccharose. Studies on 
choice of ‘temperature of reduction and time of 
heathig, and on the quantity of sugar to be used in 
the analysis. Details of the titration method recom- 
iiended arc given.— Georges Fonten^ : An extension of 
fcncclet’s th<*orcm relating to polygons inscribed in, or 
cnrcflmscribed about, conics. — M. Darboux ; Remarks 
Olathe preceding communication. — S. Stoilow : The 
integration <)f linear equations by equations of suc- 
cessive approximation.—]. Dejust ; The trace of the 
^blcl<ipil4}f a hydraulic turbine^ in which the pressure 
decreases linearly along trajectories relative to the 
stream lines.— Albert Colson : The irrational character 
of solubility formulas and heats of moistening. A 
^Ijply to a criticism by M. Le Chatelicr.— J. L. 
^amonet : True homolo’guos of glycerol, hcptanctriol. 
The author gives as the definition of a true homo- 
logue of glycerol a substance possessincr’i the formula 
Cf?,(OH)-(CH,)„-CH(OH)-(CHJ„-CH,(OH), and 
describes the preparation of hcptanetriol, in which 
Henry de Varigny : The erosion of the French 
zCretarcous cliffs on the Channel. Several slreects in 
iBqiirg d’Ault are perpendicular to the line of the 
TOf^t and lead to the edge of the cliff. The changes 
n^JTength of. these streets during the period 1825-1912 
.haVo been exactly determined, and show an annual 
of /atheft more than 26 cm. per annum. — Louis 
Gentll : The existent c of recent volcanoes in central 
Morocc6.— Le Marechal and Morin : A new appa- 
ratus foi^ the radioscopic localisation of projectiles in 
the wounded. It is claimed for the instrument de- 
scribed and illustrated that its indications are at least 
equal to those of the best instruments utilising radio- 
graphs, and that no calculation or geometric con- 
struction is required. — A. L^caillon : Non-impregnated 
®fifis^und parthenogenesis of the silkworm (Bomhyx 

Washington, D.C. 

National Academy of Sciences (PnH^cedings, No. i, 
^ol. ii.). — G. F. Becker : A possible origin for some 
ipiral nebulae. It is suggested that nebulae may be 
leveloped from nebuloq^ streamer a or “bacula.” vom- 
larison of the theoretical shapd^Sf the nebulae at certain 
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stages of their development with the whirlpool nebula 
is not unfavourable tor the hypothesis. — E. W. Hilgard : 
A peculiar clay from hear the city of Mexico. The 
analysis shows that the predominant base is magnesia. 
A peculiarity of the clay is its exceptionally high 
absorptive power for water. — Harlow Shapley : Studies 
of magnitime in star clusters. I. — The absorption of 
light in space. The examination of the Hercules 
cluster indicates the conclusion that the seh'ctivc ex- 
tinction of light in space is entirely inappreciable, and 
that probably the non-selcctivc absorption in .space is 
also negligible. — Harlow Shapley : Studies of magni- 
tudes in stars clusters. II. — The sequence of spectral 
types in stellar evolution. The giant second-typo stars 
are pre.scnt in large numbers in the globular clusters. 
The results offer difficulties for the conventional 
scheme of evolution of spectral types, but the* difficul- 
ties are not so severe for Russell’s hypothesis. -s-R. A0 
Millikan and W. H. Souder ; Experimental evidence for 
the essential identity of the selective and nornuif phfftb- ‘ 
electric effects. Photo-electric phenomena are not in 
general conditioned by the presence of a gas. All dis- 
tinctions between the normal and selective effects in 
lithium have disappeared. — L. A. Bauer : Concomitant 
changes in terrestrial magnetism and solar radiation. 
Changes in the earth’s magnetism of appreciable 
amount are found associated with chang(‘.s in solar 
radiation. Decreased solar constant Is accompanied 
by increased magnetic constant. Various minor but 
important correlations arc established. — ^A. G. Mayer : 
Submarine solution of limestone in relation to the 
Murray-Agassi^ theory of coral atolls. Hy exposing 
pieces of shell of the mollusc Cassis to solution in 
sea-water for a year under various conditions, it is 
shown that the rate of solution is too slow to be 
favourable to the theory that the solvent action of sea- 
water for limestone is a primary factor in dei*pening 
and widening the lagoons of coral atolls.- D. H. 
Campbell : The Archegonium and Sporophyte of 
Treubia insignis, Goebel. Treubia is probably on the 
whole nearer the leafy livbrworls' than is any other 
anacrogynous genus. — Ale§ HrdlKka : Brief notes on 
recent anthropological explorations under the auspices 
of the Smithsonian Institution and the U.S. National 
Museum. The topics treated are : search for Neolithic 
human remains in south-western Russia; explorations 
in the Birusa caves and rock shelters on llie Yenisei 
River, Siberia; development of the child among the 
Negrito, the African negro, the Eskimo, .and native 
Siberians. — A. G. Mayer : A theory of nervc-conduclion. 
The theory of nerve-conduction is based upon the 
phenomena of adsorption. The results lend no -support 
to the theory that the velocity of propagations of nerve 
impulse is that of a sh'e^r in tjie substance of the 
nerve. — ^A. Kroeber : Zufli culture sequences. The 

author gathered a large number of potsherds in and 
near Zufli, and is able to make a tentative chrono- -« 
logical classiffcation of the objects. — H. S. -Jenningi : 
The numerical results of diverse systems of breeding. 
The proportions of the population which are found 
after n generations arising from continued breeding 
in various wavs are tabulated for twenty-four difforertt 
methods of mating. — Raymoffd Peart * The effects of 
feeding pituitary body (anterior lot^) substance* and 
corpus lutcum substance 4 o growing chicks. The com- 
mencement of thiy la;j«ng period in pullets is neither 
retarded nor accelerated feeding pituitary and corpus 
substance, but the body growth is retarded.— R. Gold- 
schmidt ; A preliminary report oi>furlher experiments in 
inheritance and ^determination of sex. The arti’cle’ 
states a number of new results found by the author in 
continuing his earlier work on the ' interbreeding 
gipsy moths. Every gradation of intersexualism from« 
a normal female to a normal male, and from) a male ' 
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three-fourths of the* w.'iy toward the female has been 
obtained. — Raymond Pearl and S. W. Pattenen : The 
degree of inbreeding which exists in American Jersey 
cattle. American Jer.sey cattle are about one-half as 
intensely inbred wlien eight gcnoration.s are taken into 
account as would be the case if continued brother x 
sister breeding had been followed. In general, register 
of merit animal*? are less intensely inbred than the 
ordinary population, (i. A. Miller : Upper limit of the 
degree of transitivity of a substitution group. The 
degree of transitivity of a substitution group of degree 
n which does not include the alt<*rnating group of 
this degree is always less than 5/2-/n— i. — F. D. 
Adams and W. J. Dick : The extension of the Montana 
phosphate deposits northward into Canada. An 
account of, the explorations carried out to ascertain 
jyhethcr phosphat(;-bearing rocks extend northward 
from Utah, Idaho, and Montana into Canada. In 
some places such an extension has been found. 

Vi 
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